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INTRGDUCTTON

Quantitative slectron microprobe data of Apollo 15 non-mare rake samples are presented here. Almost all the
data have not been previcusly published. Some of the interpretation of the data for non-mare rocks and the conclu~
sions drawn are presented in Dowty et al. (1972a and b) and a more complete report 1s in preparation. Bulk analyses
and descriptiens of these rocks are given in the Apollo 15 rake sample catalogue by Dowty et al.(1973a}. Bulk analy-
ses of lithic fragments in the non-mare rocks {expressed in oxide welght-percent) and the corresponding CIPW molecu-
lar norms are given in this publication. The mineralogy of the rocks and lithic fragments are alse given; structural
formulae for complete analyses and molecular end-members for all mineral analyses are Included. The mineral analyses
include pyroxene, olivine, plagicclase, barian K-feldspar, spinel and flmenite, cobaltdan metallic nickel-iren as
well as 5i0,-K,O~rich residual glass. Spinel and ilmenite data from some of these samples are presented in Nehru et
al, (1973)." Ddta on other minor mineral phases, such as zirkelite and armalcolite, occurring in these rocks will be
presented elsewhere.

The etandards used for all analyses of lithic fragments are the same as those described in Dowty et al. (1973a).
The standards used for mineral analyses are the same as those glvenm in Dowty et al. (1973b). The grain numbers are
tecorded at the top of each column of analysis and correspend to the numbers wmarked o phote mosalcs on file in the
Institute of Meteoritics. Complete mineral analyses were corrected for differential matrix effects by the procedure
of Bence and Albee (1968).

Electron microprobe analyses (oxide weight percent) of glasses Iin loose fines and microbreccla samples and thelr
CIPW molecular norms are presented next, The interpretation of these data and the conclusions drawn are presented
in Bunch et al. (1972) and a more complete report is in preparation. The glasses are listed in increasing order
of TFeQ within each sample and classified according tc thelr bulk compositifon, shape and color. The following
abbreviations are used. Note that these abhreviations are used only for convenience and to save space. The
compositional groups are defined in Bunch et al., {1972; in preparation).

Color Compositional Groups
C  Clear (grayish-white) FP Feldapathic peridotite (green glass}
P Pink (pink-lavender)} IJB Iimenite olivine bhasalt
G Green PIC Picrite (Ilmenite-bearing)
Y Yellow BAS Basalt
4} Orange(orange-hrown—amber) ANT Anorthositic-noritic-troctolitic suite
0P OCpague HAB  High-alumina basalt (Low alkali)
AHAB Alkali-high-alumina basalt (KREEP)
Shape MISC Miscellanecus
F  Fragment
s Spherule

The numbers at the top of each column of analyses correspond to the numbers marked on photo mosaics om file in

the Insitute of Meteoritics. The standards used for glass analyses are as fellows: pyroxene A209-Siﬂz, A1203 and
MnO; pyroxene A207—Cr203 and Nazo; synthetic glass ClSBBB-TiDz, FaD, MpgO, CaOl, KZD’ P205 and Zroz.
Electron microprobe data on bulk, mineral, and matrix glass from chondrules are presented last, Standards used

are the same as thoge for glasses. The interpretaticen of these results and thelr tonclusions are presented in
Bunch et al, {(1972; in preparation).

Acknowledgments: We thank J. Erlichman for some electron microprobe analyses; W. L. Quaide for some electron
microprobe data on green glasses in loose fines; G, Moreland of Smithsonian Institutiom for preparing excellent
polished thin sections for electron micreprobe analysis; R. Cox, J. Ethridge, R. D. Fisher, R. Geitgey, G. Honea,
J. Hultzen, D. Lange, and D. Lewis for help in data reduction. This work is supported in part by Eéﬁé__ggén;_ugﬁ
32-004-063. {Klaus XKeil, Principal Lnveatigator).

il



REFERENCES

Bence, A.E. and Albee, A.T. (1968) Empirical correction factours for the electron microanalysis of silicates and
oxides., J. Genl. 76, 382-403.

Buach, T.T., Princ, M., Keil, X., Dowty, E. (1972} Compesition and erigina of glass and chondrules in Apolle 15
rake samples from Spur Crater {Ahstr.) Metcoritice, 8, p. 21-22.

Dowty, F., Prinz, M., Keil, K., and Bunch, T.E. (1972a) Non-mare rock types in Apollo 15 rake samples. {(Abstr.)
Geol. Spc. Amer. 1972, Ann. Meeting, Abstr, Program 4, p. 491-492.

Dowtv, E., Keil, X,, and Prinz, M. (1972b) Anorthosite in the Apollo 15 rake sample from Spur Crater. The
Apollo 15 Lunar Samples, (editors J.W. Chamberlain and . Watkins}, p. 62-66, The Lunar Sciance Institute,
Houston, Texas.

Dowty, E., Conrad, G. H., Green, J.A., Hlava, P. F., Keil, K., Mcore, R. B.,, Nehru, C.E., and Prinz, M. (1973a)
Catalogue oi Apollo 15 rake samples from stations 2 {5t. George}, 7 (5pur Crater) and 9a {Hadley Rille)
Spec. Publ. No. 8, Univ. Ner Mexico - ILanst. cof Meteoritics.

Dowty, E., Prinz, M., Nehru, C.E., Moreland, G., Moore, R.B., Keil, K., Hlava, P. F,, and Green, J. A. (1973b)
Electron microprobe analyses of minersls from Apollo 15 ware basalt take samples. 5Spec., Publ. No. 9, Univ.
New Mexice - Imst. of Metecritics.

Nehru, C.E., Prinz, M., Dowty, E., and Keil, K. (1973} Electron microprobe analyses of spinel group minerals and

ilmenite in Apollo 15 rake samples of ignecus origin, Spec. Publ. ¥e. 10, Univ. New Mexico - Inst, of
Meteoritics.

The following notation is used in all tables.

n.d. Not determined.
* Less than 0.0T weight percent.

Grain number prefixes

c Core
r Rim



BULK ANALYSES OF HIGH-ALUMINA BASALT RAKE SAMPLES AND LITHIC FRAGMENTS

TABLE 1: BULK ANALYSES OF HIGH-ALUMINA RASALT RAKE SAMPLES AND LITHIC FRAGHMENTS

Sample No,

Frag. No,

5104
TiOZ
41,504
Cr203
Fed
HMno
Mg0
Cal
N320
KZO
FyUg
2r02
5

Total

356™%

43.6
1,12
20,0
.17
7.5
W11
13,7
10,2
W68
W58
34
nad,
n.d.

359%*

48,6
1.48
18,0
32
9,6
.10
11.0
10,3
.66
.19
W25
14
nad,

100,007 100,24

CLIPW Holecular Norms

di {en

' 36
3.36
5.98

47.41

**  From Dowty et al,(1973a)

kY- Vi

32.4
1,78
17,8
21
8.6
.10
7.1
9,9
96
W57
35
n.d,
n,d,

99,97

Lithic fragments in breccia

323
1

32,7
96
19,4
224
7.7
.16
6,0
10,6
.81
B0
W34
12
.08

99.91

W05

342
10

45,0
1L.76
19,0
.08
8,1
08
15,3
10,8
+45
W17
.05
«02
n.d,

100,81

4,23
65,41
2,25
1.51
74
10,68
5.26
5.48
2.69
W14
A
16
W02

332
3

49,2
1.46
19,7
n,d,
9.4
.n8
7.7
11.1
.93
W61
W27
13
n,d,

130,08

358

50.8
2.01
1i8.0
+ 15
9.6
.13
8.5
9.9
92
+93
48
n.d.
ned.

101.22

342

51,4
1.82
14,7
223
11,7
.11
9.9
9.7
« 38
148
42
+16
n.d,

151,45

23

Normalized.to 100 percent

SHSATYNY WINE—1'IVSVE VNINGTY-HOIH



TABLE 2:

Sample No,

Frag.,

5104
Ti0,
A1203
Cr203
Fe®
“nQ
Hegd
Ca0
Nazo
K,0
P,05
Zr0

5 2

Total

AND LITHIC FRAGMENTS

No.

3Ing **

44,1
1.24
27.3
46
3.9
.09
6.7
13,3
.63
W17
»11
.05
.19

100,007

BULK ANALYSES OF ANORTHOSITIC-NORITIC-TROCTOLITIC (ANT) RAKE SAMPLES AND LITHIC FRAGMENTS

3g2**

44,0
W03

35.1
.01
W24
.01
+31

19.8
33

04
%

®
.00

100,007

CIPW Molecular Norms

#%  TFrom Dowty et al.

2,36
1,00
5.64
65.05

12,33
4,85
4,58
1.79

.50
1.70

26
2.51

94,00
1,26

(1973a)

Lithic

327

44,6
.07
32,3
02
70
01
1.4
18,3
.38
Q7
n.d,

N7
.02

100.00%

15

fragments in breccia

332
1

46,1
16

33.8
n.d.
.90
.02
L.07

18.7
67
.09
05

D4
n.d,

101,19

3.93
47.93
1,52
"1.23
.30
14,50
3.49
18,98
4,57
.09
2,38
.12
02

332
4

44,7
.39
30,8
n,d,
3.9
.06
1,0
17.7
W47
05
.12
.08
n,d,

101,27

342
7

44,0
.10
29,3
.04
4,2
«+03
8.6
15.3
.25
.05
.06

n.d,

101,87

1,16

3,61
8.137
47,92
2.21
1.39
W83
19.92
11,86

2,04
37
.12

BULK. ANALYSES OF ANORTHOSITIC-NORITIC~TROCTOLITIC (ANT) RAKE SAMPLES

249

48,7
.10
25.8
.24
4.2
.08
3.5
11.9
.38
06
02

n.d.
n.d.

1o0,00%

31,38
85.47
1.87
1.62
.18
1.80

4,61

342
12

46.2
« 30
25,5
N7
4.8
6
7.4
14.4
.63
24
.23

13
n.d,

100,986

T.54

3,67
7.38
48,27
b2
.38
24
16,44
10,45

.7
1.36
1,15

W11

342

47,2

342

47,5
v32
24,6
213
3.9
«07
8.6
13,9
W58
.19
07

n.d.

171.87

1,39
5.55
67,31
43
.34
W12
1n.93
3.78
6,59
2,18
W08
41
Y
.12

346

46.3
.18
23.9
v 22
6.2
N6
1.4
11,3
W40

04

n.d,

100,007

342

46.6
s 31
25.0
.09
6,5
.07
6,8
14.6
.30
.09
»11

.04
na.d.

.00.71

342
5

46,5
¥
25,4
W13
6.6
06
7.2
14,7
A8
W17
W08
.02

n.d.

101,66

332

47.3
.59
21.0
n.d,
6.9
09
10,2
11.3
.58
.09
.05

.03
n.d.

98.15

4434
3.81
+ 35
3.37
58,25

Normalized to 100 percent
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HIGH-ALUMINA BASALT RAKE SAMPLES

TABLE 3: PYROXENES IN HIGH-ALUMINA BASALT RAKE SAMPLES AND LITHIC FRAGMENTS

15323

6 3 9
510, 54.3 53,6 53.1
110, .20 .82 .68
Al1,0, 2,40 2,80 2,53
¢r,0, .51 1.01 .88
Feo 11.4 11.7 12.9
Mno .19 .21 .22
Mg 30.3 28,8 27,5
ca0 1.27 2,18 2.31
Na;0 * 04 %
Toral 100,57 191,16 100,22

Numbetr of Ions on the Basis of

51 1,917 1.854 1.904
Ti + 005 .022 018
Al 100 116 .107
Cr 014 .028 025
Fe «337 L3346 « 387
HnoO 006 006 007
Hg 1,594 1,516 1,475
Ca 048 .082 .089
Ra - +003 -

Sum 4,021 4.013 4,012

Molecular End Yembars

En 80,6 73.0 75,7
Wo 2.4 4,2 4,
Fs 17.0 17.3 19.8

MINERAL DATA

52.1
1,11
3.8
1.07
13.7
.18
12,5
5.0
035

101,51

6 (0)

1,852
.N30
»369
W30
L407
005

1,033
+191
003

3,921

63.3
11.7
25,0

PYROXENE

53.4
.36
.85
WAD

106.5
+31

26,0
2,24
W12

19n.18

1,946

710
0386
012
+573
010
1.412
088
W 0N3

4,025

53.7
78
1.16
58
10.7
.27
21.3
3.9

39.79

1.948
. 022
LN51
WIL7
612
.N08

1.179
2119

3,976

4B.6
1.25
3.5
.79
21.8
35
17.6
3.9
» 06

99.85

1.8513
036
2157
W24
695
N1l

1.017%
v241
104

4,021

51.7
12 .4
35.9

51,9
2,01
3.1
W41
22.1
.33
9.0
13.1
06

121.06

1.944
58
s 149
2012
706
.12
312
536
104

3.9%4

15332,1-3

1

52,3
1.87
.72
.46

20,7

22,0
1,18

99,613

1,846
082
020
014
44
L0113

1,220
047

3,986

INIXOYARA



TABLE 3: CONTIWUED

15356,1-1

1 12 5
$1i0, 55.1 53.6 5%.9
Ti0, .88 1.27 .94
Al,04 1,73 1,63 2,07
CI203 .41 136 .4&
Fel 10.4 11.1 11.4
MrO .23 .27 .22
Mgl 25.9 21,13 27.9
Cal 3.6 7,2 3.0
Nag0 * .01 .03
Total 98,25 96. 74 59.92
Number of Ions on the Baals of
51 1.986 1,993 1.926
Ti 024 .036 025
Al L074 071 087
Cr ,012 011 ,012
Fe 314 345 341
Mn 2007 009 007
Mg 1,391 1.180 1.486
Ca L1141 . 287 .113
Na - .001 LN0G
Sum 3,949 3.933 5,001

Molecular End Members

En 75.4 65.1 76.6
Wo 7.6 15.8 5.8
Fs 17.0 19.1 17.6

TAELE 3: CONTINUED

15356,1-1 Gontinued

18 19 21
Fel 9,8 9.8 2.9
Ho .18 .14 » 14
HgO 30.2 31.0 27,4
cao 1,82 1.77 3.3

Molecular End Members

En El.6 82,1 7745
Ve 3.5 3.4 6,7
Fa 14,8 14,6 15,7

54.8
1,01
1,98

"y

11.5

L 24

26,7

3.6

100,27

6 (0)

1.959
.027
L083
012
L 342
007

1,416
<137

3.974

20
10,0
18

31.2
2,00

1.5

14,6

54,2
91
1,69
.38
11,7
.29
27.3
3.0
N7

29.534

1.944
025
072
.011
351
.00%

1.459
.119
.005

3.995

L5

11,3
220

28.4

3.0

55.7
1,10
1.61

W33

12,2

.20

27.6

3.0

101.74

1.954
.029
L0867
L0009
.358
006

1.443
113

3.979

17

11,8
W20

27.2

3.1

55.1%
1.10
1.98

.42

12,3

.25

25.7

4.3
02

101.147

1,953
.029
L0B3
012
L3653
008

1.358
163
.00l

3,972

24

11.8
W21

27.9
2,93

13

53.9
.87
1.69
+39
12.3
224
26.9
3.7

99.99

1,935
024
072
011
369
007

1,439
144

4.001

16

11,9
W26

22,9

7.3

63.7
15,1
19,2

11

55,0
1.06
1.63

.35
1z2.4
20

25.1

5.4

101,14

1.957
028
068
.010
369
006

1,331
208

3,975

69.8
10.8
19.4

22

12.1
24

27.5

3.3

54.3
1.34
1.77

.35

12,5

.22

25,1
4.3

0L

99.5¢%

1.953
1348
.N75
.010
.376
007

1,345
166
001

3,969

23

12,13
24

27.0

3.6

54.8
1.04
1.79

.38

12.6

.27
25.8

4.1
*

100,78

1.953
.028
L0735
011
L3176
008

1.371
155

3.977

14

12,6
.28

27,1

3.9

54.6
1,01
1L.65

» 35

12.8

W22

26.1

3.9
03

100.66

1.949
027
L070
010
382
.O07

1.389
149
002

1.585

25

13.1
25

5.0

3.6

68,7
1.1
20,2

10

54,4
73
293
27

12,9
.24

25,7

i.86
.02

99.79

1.965
.020
.040
008
.390
007

1,384
178
001

3.993

aNFXogld



TABLE 3:

5102
Fel
Hg
Cao

Molecular
En
Wa
Fs

CONTINUED

15358

51.9

11,2

28.5
2,22

End Yemhers

78.3
hob
1743

11 5 4 7 15
52,5 51.9 32.1 52.4 57.8
11,7 13.3 13,9 14.3 14,4
27,2 27.3 26.5 26,0 25,1

2.31 2,25 2,23 .33 2,49
16.7 75.0 73.8 72,8 71.
4.7 4ah 4,5 4,7 5.1
18.5 20.5 21,7 22.5 23.1
TABLE 3: CONTINUED
15358 Continued
Scan A
1 2 3 4

810, 51.9 51.6 51.8 1.1

FeO 13,9 15,3 16.8 19,4

Mg 25.8 24,8 23,3 21,1

Cad 2.45 2.533 2.71 3.1

Holecular End Members

En 72.9 73.4 67.1 61,7
Wo 4.9 5.1 5.6 G645
Fg 22,1 24,3 27,1 31,9

52.7
15,6
24,9

2.4

1

50.4
1.6
18,8

3.5

36,2
1.5
36,2

47,6
20,9
18.1

4.5

w
V0
o 0 g

51.0
13,2
20.9

3.6

Scan B

49,3
zn.8
14.6

6.9

46,7
15.9
37.3

12

31.5
18.6
0.8
3.4

51.1
29,7

12.4

3.4

L5}
ol

LY=2 S R ]

50.0
13.8
17,9

5.9

53.7
12.9
33.4

51.5
15,2
20,9

3.2

13

51.2
19,9
19.7

3.4

("] ()
LV =
.
o e

48,5
10.8
40,7

43,3
15.7
34,9

51.5

20,3

20,7
2,85

60.6
5.0
33.3

ANIX0dAd



TABLE 3:

510,
TiOZ
Alg04
Cr203
Fel
MnQ
MeO
Cal
N320
Total

Number of

5i
Ti
Al
Cr
Fe
Mn
Mg
Ca
Na
Sunm

Molecular

En
Wa
Fs

CONTINUED

15359
2 13

31.7 53.4

1,28 .73
2.02 1.37
A2 .35
7.3 7.3
n.d. n.d.
15.9 16.3
19.6 20.6
n.d. n.d.

98.22 100,05

1

51,6
1.10
1,82

43
7.5
n,d,

15.5

19.5
nad,

97.45

Ions on the Basis of

1.936 1.963

036 020
0839 L0640
012 .010
230 .225
.885 .B94
.789 .810

3.977 3,982

End Mambers

46,7 46.1
41,3 42,1
12,0 11.6

1,949
.031
L0811
L0113
W 236
JB71
.791

3.972

46,0
41,5
12,5

17

51,3
1.70
2.43

4%
7.7
Teda

16,0

19.4
n.d.

%99.02

6 (0)

1.910
2048
.107
QL5
.241
.887
774

3.982

46.7
40.7
12.6

50,2
1.686
2.617

.51
7.9
n,d,

15.8

18.9
n.d,

97.64

1.899
047
119
L0135
. 249

.891
.766

3.938%

46.7
40,2
13.1

33.2
.55
1.122
41

13.7
n,d.

26.1
1.67
n.d.

96.85

1,970
015
053
012
425

1.441
066

3.982

53.0
W55
1.49
+37

15.5
n.d.

25.4
1.71
n.d.

98.02

1.956
L0135
0635
011
WA479

1.397
068

3.991

53,3
455
.83
+ 24

15.6

n.d,

25.7

1.99
n.d.

98,23

1.965
015
037
007
481

1,412
079

31.996

12

54.9
.55
.95
W27

15.7

n.d.

26,3

1.85
n.d.

100,52

1,974
2015
L040
.008
473

1.407
071

3.988

10

53.5
,91
1.38
.36

160.2
n.d.

25,2
2.41
n.d.

99.96

1.947
2025
.059
.010
493

1.366
2094

3,994

INIXQAERL



TABLE 3:

5102
Ti0,
Al,04
Cr203
Fel
MnO
Mgl
Cad
Na,0

Total

CONTINUED

15332
28

53.8
L 60
4,1
1.05
9.8
W12
29.1
1.65
.02

100.24 1

27

53.8
65
4,2
1.01
10,4
.13
28,5

1.47
®

Q0.16

10

54.13
Y1
2.57
T4

11,8
.22

27.2
2.08
.02

99.57

Number of Ions on the Basls of

5i
TL
Al
Cr
Fe
Mn
Mg
Ca
Na
Sum

Molecular

En
Wo
Fs

1.892
.01l6
171
.029
289
004

1.528
062
001

3.992

1.856
017
176
028
+307
004

1.501
2055

3.984

End Membera

81.3
3.3
15.4

80.5
3.0
16,5

1.941
LO17
108
.021
.353
.Q07

1.450
.080
001

3.978

=2

36

52,5
R4
4o
1.06
12.0
W17
27.3
1.67
.01

99.95

(0}
1,874
.023
187
N30
.358
.005
1,455
064
.0nL
3,597

54.3
B4
2.43
.71

13.3
.25

26.4
2,26
.02

100,31

1.943
.017
.103
020
.397
007

1,405
087
w001

3.980

74,4
4.6
21.0

40

52.8
.72
4.0
W96
13.6
.18
26.6
1.58
.01

100,45

1.888
.019
.170
.n27
408
005

1.416
061
001

3,995

38

53,3
.69
2.17
.77

13.8
17

26.3
2,15

99,55

1.928
019
.083
022
419
005

1,427
2083

3.99¢6

12

33.6
.78
2,45
76

14.3
.28

25.0
2,513

99.70

1.940
021
.105
022
<434
009

1,347
098

3.976

53.3
81
2,75
.81

4.4
.25

25.2
2,46

39.98

1,925
022
117
.023
LA36
008

1.3586
095

3,982

53.4
.73
2,29
.70

15.0
.27

25.1
2,24

99.73

1.938
020
.098
020
456
008

1.356
087

3.983

42

53.3
.72
2,31
.77

15.6
W23

25.1
2,62

100.65

1,924
020
.08
022
AT
007

L.353
101

3.996

33.3
.85
2.34
<77

15.6
+27

24,5
2,57

100,20

1.934
023
.100
022
L4773
LOng

1,322
,100

3.982

53.7
.81
2,29
75

15.8
30

244
2,53
L1

100,59

1.%40
.022
097
021
WJATT
.009

1.313
N9a
001

3.978

ANAXOYAd
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TABLE 3: CONTINUED

510,
Ti0,
Ala04
C1203
Fel
Mn0
Mg0O
GCald
Ha,0

Total

Number of

Dl
Ti
Al
Cr
Fe
Mn
Mg
Ca
Ha
Sum

Molecular

15382 Continued

14 16 1
5C¢.3 52.5 53.3
1.40 .73 72
2,10 1.56 1.98
AT W01 .61
16,1 16,2 16.3
LA .39 27
13.0 24,4 23.9
15.7 2,40 2.34
.06 .02 *

99.54 D8.61 99.42

Ions on the Dasis of

1.922 1,943 1,950

040 020 020
.095 .068 L0585
014 012 013
513 .501 .498
L0113 .012 .G00
.739 1,344 1.307
A4 .095 .092
005 .001 -

3.983 3.596 3.978

End Members

39.0 69.3 68.8
33.9 4.9 4.8
27.1 25,8 26.3

17

53.1
67
1.38
.55
16.7
.33
23.3
3.8
)

99 .85

(0}

1,951
.019
L0680
L0186
L512
2010

1.274
2150
L0011

3.993

52.9
.97
2.09
.60
17.1
« 34
22.9
2.72
.03

99.74

1,942
.N27
091
.N2n
524
.010

1.253
.107
L0002

3.976

66.5
5.7

11

53.1
64
1.99
.65

17.1
.35

24.0
2.286
W02

100.11

1.940
.018
086
.019
524
011

1.304
.089
.00l

3.992

32

52.8
.80
1.586
.67

17.3
.28

24.9

2,71
*

100,42

1,929
Wn22
.080
019
327
019

1,307
106

3,999

67.3
5.5

13

53.6
.79
1.67
45

17.5
.25

23,8
2,30

100.36

1.955
.022
071
w013
+532
008

1.292
.090

3.983

67.5
4.7
27.8

33

49.9
1,40
2,20

.51

17.7

.32
13.0
15.3

.11

100.24

1.905
04D
2099
015
566
010
.739
.619
D08

4.001

38.5
32.1
20.4

34

50.1
W73
1.06
32
1B.4
.31
12,4
15.6
.05

98.97

1.9486
021
049
L0110
.398
.0lo
.719
+650
004

4,007

36.5
33.0
30.4

52,2
.98
1,938
.75
18,4
+ 36

21,3

3.2
S

99,17

1,944
027
JOB7
022
2573
L0111

1.181
127

3,972

46

52.3
1.06
1.76

.66

19,1

» 20

23.3

2,23

100.81

1.924
.029
078
.D1%
585
.008

1.273
088

4,000

22

52.3
.69
2.48
.79

19.3

1n0.75

1,924
.019
107
0123
+593
009

1.191
126

3,992

ANIXCHAL



11

TABLE 3: CONTINUED

§10,
Ti0,
A1203
Cr203
FeQ
MnQ
Mg0
Cad
Nazo

Total

Number of

81
Ti
Al
cr
Fe
HMn
Mg
Ca
Na
Sum

Melecular

En
Wa
Fs

15382 Caontinued

20

52,2
B4
1,25
30
n.g
3h
19.1
3.1
.01

98.29

lona on

1.981
024
057
015
.h63
QL2

1,081
125
N0l

3.95%9

13

52,1
97
1,25
48
21.0
W35
19,5
4,2
.02

99.87

18

51.4
1.01
1.31

A4
2i.2
.25

19.5

4,3
211

99.52

the Basis of

1,955
027
+053
L0144
.659
011
1.092
168
W 002
3.983

knd Memberg

57.8
6,7
35.5

56.9
8.8
34.3

1,943
.029
059
013
B0
WO08

1.085
173
008

3.998

38

52,3
94
1,25
A7
21.3
+33
19.7
4.0
W01

100,30

6 {0)

1,943
027
156
014
6535
010

1.139
L1550
.0n1

3.995

15

52.0
.83
L.35
W32
21.7
.39
19.6
3.8
WN4

100.03

1.9353
123
L1160
L0089
681
L.013

1.096
152
.0n3

3.990

56.8
7.9

50

52.3
W75
1.36
230

22,3
W33

19.3

4.0
*

100,84

1.954
N21
060
D115
695
011

L.074
»159

3.989

51.4
.83
1.29
A4
23.4
.45
18.1
4.1
.02

100.03

1.950
W24
L0358
013
742
.014%

1.023
165
noz

3.991

33

50.6
W58
1.12
» 29
24,4
.32
12.8
10,35
07

100,68

1,952
.N17
051
.0n9
. 789
L0111
736
+4 35
005

4,005

37.6
22,2
40,2

26

52,6
74
1.86
.65

24,5
.31

17.3

4,4
*

102.36

1.951
021
081
019
L7612
0l0
958
177

3.979

30

3l.2
. B4
1,27
W40
24,8
40
17,3

4.9
®

101.11

1.9338
024
057
012
786
.013
974
200

4.004

49,8
10,1
40,1

24

30,3
.87
1.20
. 34
26.3
A9
15.4
5.1
W02

100.02

1.943
.025
055
010
. 850
L0186
887
.211
002

3.999

45,5
10.8
43,6

19

51.0

1.n5
2R
27.4
A4
14.5
5.5
Nz

100,19

1,973
048
009
Ja87
W0l4
818
229
JOn2

4,000

42,8
1,7
45.4

ARIACEAL
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TABLE 4:

510,
TiOz
A1203
CT.'203
Fel
MnQ
MgQ
Cad
NaZD
Total

Number

B4
Ti
Al
Cr
Fe
MnO
Mg
Ca
Na
Sum

ANT RAKE SAMPLES

PYROXENES LN ANORTHOSITIC-NORITIC-TROCTOLITIC RAKE SAMPLES AND LITHIC FRAGMENTS

15308

Cataclaatiec area

12 8 15

51.6 51.8 50.6

1,60 60 63
3.4 .65 1.72
249 2235 T
12,1 20,3 20.9
.22 .38 .39
13,9 18,7 9,8
18.1 7.0 4.0
.07 W05 *

101,48 99,73 98.78

of Ioma on the Bagis of

1,903 1.959 1,926

L 044 017 018
.148 029 077
L0114 L008 003
2373 L6042 665
007 .012 013
764 1.054 123
V715 28B4 163
003 N -

3.973 4,009 3,997

Holaecular End Wambars

En
Wo
Fa

41,3 53.3 57.5
33.6 14,3 3.4
20.1 32.4 34,1

13

32.0
.58
1.04
20
21,3
.32
18,2
4,5
12

98,26

(o)

1,936
2017
047
006
+6EB0
010

1.038
184
009

3.975

54,5
54.5
35.3

10

51.9
J65
.74
.23

23,1
.39

18.5

4.8
.01

100, 32

1.962
2018
2033
.007
v 730
012

1,042
194
L,001

3.999

50.8
+ 59
.99
W23

23,2
hh

19.0

4.0
04

99,29

1,942
2017
045
007
742
014
1,083
164
«003
4,017

14

52.4
.51

+ 79
22
23,4
39
19.4
3.2
.02

100.13

1,969
.014
035
+007
738
012
1.090
129
.n02
3.996

11

51.9
» 54
.90
W22

23.8
.39

19.0

3.4

100,15

1.963
015
L0450
.007
753
12
1.070
1338

3.999

Shock=blackened area

51.4
35
W62
.29

21.3
.34

21,3

2,94
.02

98,76

1.951
016
028
009
0676
+011
1,205
120
002
4,018

51,6
.62
+63
32

Zl.4
.38

20,1

4,5
.01

99.58

1,951
.018
029
010
677
012
1,133
.182
00l
4,013

51.3
+36
.55
W25

22,0
W43

18,7

5.4

99.19

1,959
016
025
008
+ 103
014

1.064
W221

4,010

52,90
64
V58
«28

22,1
W41

12.9

442
W05

100.14

1.958
018
026
.008
+696
013
1,117
w170
004
4,010

51.2
N1
59
.27

23.4
40

19.1

3.9
.02

95.52

1,953
.018
026
008
L7486
.013
1,086
. 159
002
4,011

51.1
.59
.62
.26

23.7
b

19.2

3.8
.04

99.75

1,948
2017
.028
.008
.756
014
1.091
155
.003
4,020

50.2
+60
.80
37

23.0
W41

19.2

2,513
04

99.15

1.934
017
.036
.011
+805
013
1,102
. 104
.003
4,025

ANAXOURd
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TABLE 4:

SiDz
Ti0,
A1203
Cr203
FeO
Mnd
Mg0
Cad
Nazo

Total

Number of Ions on

Mg
Ca
Na
Sum

Molecular

En
Wo
Fa

CONTINUED

15308 Continued

Devitrified glass area

16

53.4
245
1.32
.48
12.7
.19
30.0
1.47
®

100,01

1,913
012
.G36
014
331
006

1.602
036

4.096

1%

52,4
97
1,61
.45

13.3
»21

28.4

2.50
%

09,71

17

54,1
21
60
22
15.3
W27
28.8
W87
*

100,37

the Basis of

1.891
026
069
2013
+405
006

1.533
101

4,042

End Members

78.5
2.3
13,7

75.2
5,0
19.8

1,947
006
Q26
.006
461
008

1.545
,034

4,032

18

52,4
.54
1.19
L
18.4
.27
20.3
4,6
(06

98,00

(0}

1,974
015
»053
013
V582
009

1,144
186
004

3,980

18

52.3
66
2.63
+39
21.2
+30
22.6
1.78
+ G4

101,90

1.910
.018
011
L0111
J647
009

1,230
.070
003

3.909

INIX0HXd
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TABLE 4;

510,
Ti0,
Al 404
Cr203
Fed
Hg 0
ca0
Total

Numher of

s5i
Ti
Al
Cr
Fe
Mg
Ca
Sum

Molecularx
En

Wo
Fs

CONTINUED
15327
Diopside

6 3

53.7 35.5

47 «29
1.10 .89

.18 .09
1.34 1,38
17.3 17,8
23,6 24,7

99,89 100,85

55.8
.38
1.14
W09
1,60

17.5

24,2

100,71

Ions on the Basis of

2,010 1.994

L0113 .008
W0438 s038
003 003
2046 L0647
972 .995
857 .893

3.951 3.978

End Members

49,2 48,9
48,3 48,7
2.5 2,4

2,001
011
049
,003
048
977
B74
3.963

56.3
43
1,18
W15
1,61

17.8

24,4

io1,87

6 (0}

1,907
£012
L0250
004
L0647
.983
871

3.964

1

35,4
.33
1,06
W13
1,64

17.9

25,0

111,45

1,981
.013
045
%%
. 049
2996
900

3.984

2

3

34,9

W28
235
.10
1,67

18.0
24,5

100,39

1,985
008
037
003
N3N

1.013
\892

3,938

1,900
.008
N4
RLE
(051
999
.584

1,979

55.8
33
1.13
D8
1.75

17.6

24,5

171,19

1.996
00
D63
.N02
.N52
982
.882

3.969

Orthopyroxene-low minor elements

14

35.4
40
1.30
19

0.6

32.4
1.26

97.55

1,942
011
,035
005
192

1,768
L0644

4,017

58,1
20
.98
.07

647

33.7

17

100.21

1,971
Q03
L040
w002
.188

1,780
016

4,002

7

5845
W16
1.02
W08

B.7

33.7
45

100,62

1,976
004
2041
,002
187

1,772
L0186

3,998

11

37.8
W14
283
0o

7.7

33,8
.82

101,20

1.956
1004
034
002
216

1.781
.N28

4a021

58,5
.17
.80
09

8.5

34.0

W48

102,64

1,956
004
LN36
002
235

1,771
RN

3.784

86.9

12,2

AN3IxoRid
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TABLE 4: CONTINUER

15327 fontinued

Orthopyroxene-high mineor elenments

4 13 25 12 29 26 3 17 13 19 21 27 22 1A 8
810, 57.1 5744 57,1 56.3 57.1 58,19 56,6 56,8 58.0 57,3 57.8 57.0 56,9 56,5 56,2
TiO, .59 43 .69 .65 .53 W55 57 $51 42 W51 W53 68 .72 53 84
A1203 2,76 2,05 2,12 2,93 2.62 2,34 2.1 2,53 2,00 2,34 1,68 2,60 2,42 2,24 3,0
Cr203 WAl .35 VA4 53 Y .51 .39 W43 42 .48 .29 WAT JA5 .37 .56
Feld L1 6.6 6.6 6,7 6.7 6.7 6,8 6.8 6.8 6.8 6,8 6,8 6.9 7.0 77
Mg0o 32,4 32.8 31.8 32.6 32.4 32,2 32.7 32,4 33,2 32.9 32,9 32.0 32,1 j2.9 32,4
Can « 96 1.01 60 1,25 1,18 .80 .92 1,28 95 1.26 1,33 1,34 1,51 B8 1,06
Total 100.50 100.64 99,35 100,96 100,77 101,10 190,31 109,77 101,7% 101.5% 101,33 100,39 1nn,1n 150,42 111,76

Number of lons on the Basis of & (0)

51 1.934 1.945 1.956 1.908 1,935 1,954 1,927 1,927 1.944 1.928 1,949 1.931 1,918 1.924 1.898
Ti 016 2011 .018 017 014 014 113 L0148 011 .G13 014 018 013 014 022
Al 112 .083 .087 119 098 094 «095 w103 080 094 068 »1Dé& , 099 091 D121
Cr 011 009 012 014 .012 013 010 012 011 013 .008 2012 012 010 013
Fe L1797 .185 .187 .188 ,188 w187 J187 + 191 .189 2190 .190 191 1956 197 W215
Mg 1,708 1,730 1,695 1.720 1,709 1,688 1,733 1,711 1,732 1,732 1,726 1,688 1.711 1,744 1,703
Ca .032 034 021 043 + 040 027 032 4L L032 043 045 L0646 052 030 . 036
Sum 3.990 3.997 3.976 4,009 3.996 3.977 4.004 4.002 3.599% 4.004 4,000 3.992 4,007 4,010 4,010

Molecular End Hembers

En 88,3 88,1 88,5 87,5 87.5 38.1 87,9 87.2 88,1 87.5 87.3 B7.0 36,6 87.8 86,5
Wo 1.8 2.0 1.2 2.4 2.3 1.6 1,8 2.5 1,8 2.4 2.6 2,6 2,9 1.7 2.0
Fa 9.7 2.9 10.3 10,1 19,2 10,3 10,3 10,3 10,1 10,1 10,1 10.4 3.5 1n.5 L1.,5

INIX0Y¥Ad
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TABLE 4: CONTINUED

15332,1-1
1
§10, 52.0
A1203 2,47
Tio, 2.10
Cr203 W46
Feo 8.8
HnO .26
g0 16 .3
Cag 18.3
Na,0 W15
Total 100.84

Number of Ions on

54 1,906
Al 107
Ti 058
Cr 013
Fe 270
Hn ,008
Mg .89l
Ca 719
Ha .010
Sum 3,982
Molecular End Membh
En 47,4

wWo 34.2
Fs 14.4

2

51.4
1.00
1.0%

W24

17,1

v 35

26.0

2,13
*

99.13

15349

1

56,2
+30
.98
34

12,9
W21

27,9

1,52
*

100.55

the Basis of

1.502
044
Q30
H07
529
011

1,434
085

4,042

ers

70,0
4,2

25.8

1,991
L0003
.041
UPE]
382
.006

1,473
.0538

3.974

2

56,1
.23
1.06
W58

12,9
21

28,1

1,34
*

100,52

6 (0)

1,987
L 006
044
.016
«382
006

1,483
051

3,975

53.8
230
1,00
W36

13.0
.21

27,3
1.43

99,60

1.996
008
042
016
v 389
Q06

1.455
+055

3.967

~
o

b
v

AHAXOUEL
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TABLE 4: CONTINUED

15362,1-1
44
510, 52.3
T102 1
41504 1.38
Crq04 1,38
FeO 10.0Q
HnO .17
Mg0 l4.1
Cal 21,3
Total 100,02 1

Number of Ions on

Si 1,957
TL 016
Al 061
Cr L0086
Fe «313
Mn L0035
Mg 783
Ca .853
Sum 3,999
Moleecular End Memb
En 40,2
Wo 43.7

Fa 16,0

52,3 51.6

.49 36
1.70 1,74
.26 .28
10.3 10,9
«20 22
13.8 13.7
20.9 21.0

00,05 100.00

the Basis of

1.958 1,940
014 .016

075 D077
.008 008
.323 342
,006 007
767 4763

836 846
3.988 4.001

ars

39.9 39,2
43,4 43,2
16,7 17.5

4B

51.7
«33
1.40
222
11.3
.13
13.9
20.8

100,03

& (0)

1.945
L0158
2062
007
» 356
0086
777
,838

4,006

319.4
42,4
18‘0

6A

51,3
W50
1.67
+23
i1.5
W25
13.7
20.9

100,05

1.933
014
074
007
2363
.008
769
B4 4

4,012

38.9
42.7
18,3

ac

51.7
b 32
1.13
»26
11.6
» 23
13.6
20,9

99.94

1.956
.015
L0560
,0038
367
,007
+ 7635
.044

4,007

38.7
42,7
18.5

5D

51.2
48
1,12
24
11,6
W26
13.4
20.8

100.10

1,964
014
, 030
,007
+364
008
+750
.839

3.994

8.4
48.9
18,7

3B

51.4
1]
1.11
126
11.9
+ 26
13.5
21.0

99.99

1.944
016
049
., 008
+376
,008
. 760
, 850

4,012

38.2
42.7
18.9

51.7
L 40
1.57
.27
1z.0
. 30
13.1
20.6

100.03

1,956
. 014
.070
,008
377
.010
. 735
.B833

3.997

7.8
42,7
19.4

52l4

£28
W79
.16

26,0

W49

19.9

1,971
Q08
L0353
003
.828
016
1,079
058
4,000

5

1.43
100,60

w oL

o & m

5A

52.6
W42
.87
W14

26.2
P49

19,0

1,06

100.89

1,970
.012
.039
004
.B833
016

1,079
043

3.997

52,3
+30
1,09
»15

26,2
33

19,2
1.13

100.90

1.956
009
049
,005
l835
017
1.092
046
4,008

3E

52,2
51
.76
W14

26,4
.30

19.0

1.38

100,90

1,957
015
L0348
LO04
V844
016

1,083
2056

4.008

6B

52.1
»31
1.16
16

26,4
L4l

19,0
1,67

1o0l.20

1.943
1008
,052
L005
,B46
.013
1.084
068
4,020

6C

52,3
52,3
1.25
.15
27.3
52
19.0
1,69

102,50

1.918
.009
057
L005
878
L0117

1,090
.070

4.043

INTXO¥Ad
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TABLE 4: CONTINUED

15362,1-2
3C 5 4A 1B 1a 28 ic 2c 3B 438 3D
510, 52,6 52.7 53.4 52.7 52.2 31.3 al.2 51.3 50.9 50.6 51,3
T1G, 532 +50 +29 .54 .61 W26 W29 +27 .28 .28 20
Al 04 1,20 1.08 .20 1,32 1,21 W62 .77 .73 67 85 .B7
Cro04 W23 .26 W24 26 «25 W17 .13 W13 W13 18 W17
Fel 10.5 11.2 11.7 12,5 13,3 25.% 2644 26.6 26,6 26,7 26,8
MnoO 27 « 30 W28 $235 +26 .50 .30 42 WS4 .66 W31
Mgl 14.2 13.7 13,0 14,1 13.2 18.9 19.3 18.6 19,1 19.0 19,2
ca0 22.0 21.5 21.3 20.5 20.13 1.51 1.39 1.44 1,67 1,47 1.78
Total 101,50 101,20 101,10 101,90 101,30 99,20 100.00 99.50 99,90 99,50 100.80

Number of Ions on tha Basis of & (0Q)

51 1,547 1,959 1,986 1,946 1,952 1.971 1,955 1,970 1,951 1,948 1,948
Ti JO0L4 Q14 008 »015 017 .008 .008 Q08 008 LO08 L060
Al .052 047 039 057 v0513 028 035 .033 030 . 039 039
Cr 007 008 007 008 L007 .005 .004 004 004 005 005
Fe 2325 1348 364 .386 416 832 - 854 «B53 859 .851
Mn ,008 009 .009% ,008 .008 +016 .016 L0L4 018 015 016
Mg 783 . 759 723 775 L7135 1,082 1.099 1,063 1.092 1.086 1.086
Ca 872 L8535 84T 811 LB12 062 2057 ,059 L0139 w061 Q072
Sum 4,009 3.980 3,984 4,006 4,001 4,004 4,017 4.004 4.024 4.021 4.024

Molecular End Membera

En 39.5 38.6 37.2 39.3 37.4 54,7 43,8 53.8 54,2 54,2 54,0
Vo 44,0 43.6 43,9 41.4 41.4 3.1 2.7 3.0 3.4 3.0 3.6
Fs 1644 17.7 18.8 19,6 1.2 42,1 33.6 43,1 42,3 42,7 42,3

ANIXOHZd
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OLIVINE

RIGH-ALUMINA BASALT RAKE SAMPLES

TABLE 5:; OLLVINES IN HIGH-ALUMINA BASALT RAKE SAMPLES AND LITHIC FRAGMENTS

15323 15356

1 ch rh c2 ch 1 r5 rh 3 r2 7

510, 40,7 5i0, 41,4 41.2 40,1 40,06 40,6 40,5 39,9 40,13 40,9 40,2
Al )04 .16 Tiu, 07 09 .10 .07 .07 N7 .13 0% .07 ,07
Fe( 15.0 Al 404 .48 W45 W42 W42 .48 W h3 W51 .38 W45 AT
MnO W15 Feu 11.2 13.4 15.2 15,4 15,5 17.9 18.1 13.13 19.5 13,5
Mgd 42.6 Hn O 11 .13 W17 «20 .17 20 24 .21 24 .23
cal 21 Hgo 47,4 45,6 L2 44,4 b4,5 42,0 41,3 42,1 40,4 41.1
Total 98,82 Cao W17 .21 .21 21 W22 V29 W32 VA 30 .19
Total 101,23 101.08 100.60 101,30 101,34 101,39 100,59 101,62 101,90 101,76

Wumber of Ions on the Easls of 4 (D)
Number of Tons on the Basis of &4 (0)

si 1,030
Al , 005 §i 1.015 1,011 .999 1,095 1,073 1,014 1,099  1.008 1.025 1.010
Fe L3185 Ti .001 L0012 L0032 L001 L L001 W02 L0072 0ol L001
Mn .003 al L014 L013 012 012 LIS WOL3 LO15 011 L0173 L014
Mg 1,607 Fe .227 .275 317 L3290 L3zl L3713 L1813 L3184 J408 L 409
Ca 006 dn .on2 .003 .003 004 L003 L0004 , 105 N04 LT ., 005

Mg 1.714 1,671 1,652 1,649 1,640 1,565 1,557 1,369 1,506 1,538
Z 1.035 Ca L004 .005 L0046 .006 096 LT ., 009 .007 . 009 .005
X 1.934
Sum 2,969 Z 1.915  1.011 .99 1,005 1,003 1,014 1,079 1,008 1,025 1,010
X 1.962 1,969 1,992 1.983 1.985 1.%464 1.971 1.977 1.942 1,972
Sum 2,977 2,980 2,991 2.¢88 2,988 2,978 2,980 2,985 2,967 2,982
Molecular End Members Holecular End Jembers
Fo 16.5 Fo 38.3 45,8 83,9 83,7 83,7 80,7 80,3 80,4 78,7 79,0

Fa 83.5 Fa 11i.7 14,2 16,1 16.3 16.3 19.3 19.7 19.6 1.3 1.0

ANIALITO
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TABLE 5t

CONTINUED

15356 Continued

0livine 1

edge
5104 35,3 38.8
Feld 21.2 20,5
Mgt 40.2 41,1
CaQ .56 35
Molecular Lnd HMembers
Fo 17.2 78.1
Fa 22,8 21,9

15356 Continued

Olivine 2

edge
5104 40.5 40,7
Fed 19.3 17.8
Mgo 42,1 43.6
CaD 54 47

Molecular

Fo
Fa

5140,
Fed
Mg
Cad

End Hembaers

792.5 8l,4
20435 18.6

15356 Continued

0livine 4

adge

39,2 40,0

20,0 19,6

41,3 41,7
.56 W35

Hdoleculaxbers

Fo
Fa

78.6
21,4

72,1
20,9

8 micron steps

39.7 40,2 40,2
18,3 16,9 15.7
43,3 44,4 45,6
.51 vy A7
80,8 82,4 83.3
19,2 17,6 16,2
8 micron steps
41,1 40,56 41.1
17,0 16,2 15.5
44,4 45,0 46.0
45 Wh4 W42
82.3 B3,2 84,1
17.7 16.8 15.9
2 micron steps
39,3 39.8 4n.0
19.2 13.6 17,9
42,0 43,2 43,2
1 .34 W51
19,4 80,5 81.1
20.4 19.5 16,9

40,4
15,0
46,5

.46

center

41,2

15,0

46,0
b

47,3

17.2

44,2
V30

40,1 40,4

14.9 14,8

46,4 46,7
43 45

84,7 84,9

15,3 15.1

edge

40,8 40,3

22,0 19.3

41,7 42,0
+84 .53

78.% 72.5

21,4 20,5

40,2 40,2
16,9 16,5
44.5 44,8
W45 04
32.4 f
17,6 17.1

center
40.7
15,2

46.9
W46

84,6
15,4

2 micron steps

40,4 40,6
1a8.6 18.5
42,8 42.8
49 .49
80,4 80,5
19.6 19.5
interior center
40.8 35.9
16,3 16,4
45,4 49,1
A9 G
33,2 34,2
16.8 15.8

40,7
13.4
43.0

W48

80,6
19,4

40,0
18,1
43,2

47

81.90
19,0

40,1

18,1

43,4
.48

4n.3

17.8

43,2
W49

interior

40,3
17.7

44,1
45

ANIANITO



TABLE 5:

8104

Fed

Mg0

caQ
HMolecular

Fa
Fa

zZ

SiOZ
FeO
Hego
Cauv

Holecular

Fo
Fa

CCHTINUED

15356 Continued

Qlivine 5

edge

39,2 39.7

21,2 20,7

41,1 41,6
.60 .38

Lnd Hembers

77.% 76,2
22,4 21,8

15356 Continued

Olivine b

edge

3.8 39,3

i7.8 17,6
43.3 43,5
60 D4

End iHembers

8l.3 8L,5
18.7 18,5

6 micreon steps

45,8

15,0

35.1
2,81

30.7
19,3

39,4

17.4

43,9
+33

31.5
18,2

48,8 40,7
12,0 a3
34,5 45,4
1,35 49
33.7 83,2
16.3 16,8

2 micron steps

39,8 40,0
L7.0 16.9
44,1 44,5
W54 v 38
g2,2 82,4
17.8 17.6

3.8

16,4

45.3
«53

83.1
16.9

center
47,7
12,3
41.4

1.97
85.7
14.13

interior

40,4 4N,7
16,1 15,1
45,9 46.3

W51 51

83.6 84,3
16.4 15.5

center

41,1

9.2

5L.7
A

90,9
9.1

ANIAITO
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TABLE 5:

§10,
Fel
Mg0
Cad

Total

Number of Ions on

51
Fe
Mg
Ca

Z
X
Sum

Molecular

Fa
Fa

CONTINUED

15359

37.7

24.1

38.3
250

100,60

970
313
1.534
013

970
2,060
3,030

37.1 37.8

25,9 26,2
36.3 36,1
34 136

99.64 100.66

the Basis of

.973 981
363 363
1,482 1.459
009 015
.973 .981

2,054 2,037
3.027 3.018

End Members

74.1
25,9

7l.5 71.9
28,5 29.0

1a

37.3

26,3

36,2
35

100.35

4 (0)

£973
J568
1,470
014

+973
2,052
3.025

37.93

26,4

35,9
.43

100,05

9786
V572
1,463
,012

.376
2,047
3.023

37.4

26.7

35,9
33

100,53

976
V377
1,458
014

976
2,049
3.025

37.8

26,8

35.8
W36

110,96

981
576
1.447
015

981
2,038
3.019

37.0

27.1

35.3
54

9%9.94

974
#5391
1.447
014

974
2,052
3,026

69.9
30,1

36,8

21,2

34,9
L 26

99,156

977
.598
1,442
.007

077
2,047
3.024

37.2

27,3

35,4
W55

100,45

.975
.592
1.444
.015

2975
2,051
3.026

ANIAITO



TABLE

5! CONTINUED

15359 Continued
0livine 7
edge interior center
510, 38.8 38.2 38.2 38.5 38.1 37.9 38.4 37.7
Fel 24.8 24.9 25.1 25,1 25.1 25,0 25,2 25.4
Mg0 37.1 37.2 37.5 37.5 37.2 37.3 37.3 37.5
CanQ .61 W49 .32 46 A6 A3 L <45
Total 101.31 100.79% 101,32 101.26 10G,B5 100,65 101,35 101.05
Number of Ions on the Basig of 4 (0)
51 .992 .9E3 979 383 .981 .978 9283 «971
Fa V525 331 4533 . 531 L5335 5134 . 534 542
Mg 1,476 1.490 1,496 1,491 1.491 1,498 1,487 1,504
Ca .016 .013 .013 012 L,012 012 012 .012
Sum 3.009 3.017 3.021 3.017 3,019 31,022 31,016 3,029
Molecular End Hembers
Fo 72.7 72.7 12.7 72.7 72.5 12,7 72,5 72.5
Fa 27.3 27.3 27.3 27.3 27.5 27.3 27.5 27.5
(]
£~
15359 Contlnued
Olivine 9
edge interior center
510, 34,6 35.2 37,1 37.3  37.8  37.8  38.2  37.8  37.2
FeO 22,3 23.4 25.2 25,0 25,0 25,1 25,2 25,3 25.4
Mgo 33.4 34.5 36.5 36,5 36,9 36.6 37.0 37.0 7.2
CaD .63 .55 54 55 .50 47 .50 49 W51
Total 90.93 93.65 99,34 99,35 100,20 99,97 100.9%0 100.5% 100,31
Number of Ions on the Basis of &4 (0)
S1 987 978 974 2977 980 .983 .9813 .978 .967
Fe .327 338 548 +542 L5537 540 .537 542 547
Mg 1,482 1.491 1,491 1.489 1,490 1.481 1.483 1.490 1.505
Ca .D18 015 0Ll4 ~015 013 QL2 013 ,013 .013
Sum 3,014 3.022 3.027 3,023 3.020 3.016 3,016 3.023 3.032
Molecular End Members
Fo 72,7 72.4 72.1 r2.2 72.5 72.2 T72.4 ¥1.3 72.3
Fa 27,3 27.6 27.9 27,8 27,5 27.8 27.6 27,7 27.7

IHRIAITO
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ANT BAKE SAMPLES

TABLE &: OLIVINES IN ANORTHOSITIC-NORITIC-TROCTOLITIC RAKE SAMPLES AND LITHIC FRAGMENTS

5i0,
Fed
MO
)
Cad

Total

Number of Ions on

8i
Al
Fe
Mo

g

Molecular

Fo
Fa

15308

[

40,3
.24

16,1
.12

43.7
.28

100,74

1.007
.007
<337
L 002

l.623
.008

1,014
1.973
2,989

39,0
W31

23,8
W22

35.8
.27

99.20

38,6
.33

27.1
W21

33,2
W21

99,65

the Basisa of

1,026
010
.524
.003

1.3%6
008

1,036
1,231
2.967

Lnd Members

B2.9
17.1

12.7
27.3

1,027
.010
603
005

1,316
006

1,037
1,930
2,967

L {0)

8ivg
Alaug
Fed
Mno
HgQ
Ca0

Total

15327

40,6
.12
9.9
L 08
L9.4
.20

100,30

3

40,8
.36

10,3
08

49,1
.19

100.83

1

41,0
.14

9.9
W10

49,4
W12

100.66

Number of Ions on che Basis of

si
Al
Fe
1311
Ha
Ca

Z

A

Sun
Mplecular

Fo
Fa

2993
004
202
,002
1,800
L 005

.997
2,009
3.006

.993
010
v210
002
1,782
005

1.003
1.999
3.002

Lnd tlembers

§9.9
10.1

89.5
10,5

998
004
202
002
1,792
003

L.oe2
1,999
3,001

40,3
W20

10,0
09

49,0
17

99.76

(40}

991
0086
206
y002
1.796
005

997
2,009
3.0086

ANTATTO
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TABLE 7: PLAGIOCLASE IN HIGH-ALUMINA

Sid,
Ti0,
41704
FeO
HnQ
MgQ
Can
Nﬂzg
K,Q
Tatal

Number of

Si
Ti
Al
Fe
Mn
Mg
Ca
Na

K

Z
X

Sum

Molecular Lad

An
Ab
or

7

49,0
.12
30.2
.33
*
W37
16,3
1.56
24

38,32

RIGH-ALUMINA RASALT RAKE SAMPLES

PLAGIOCLASE

BASALT RAKE SAMPLES AND LITHIC FRAGMENTS

47,8
.18

31,3
.43
201
+ 39
16,4
1,62
.18

98,31

the Baala of 32 (0)

15323
1 5
48.6 4B.8
.10 .17
3.1 32.5
.42 W43
* .03
.28 .31
15,9 16,0
1,77 1,47
.22 .16
28.39 99,47
Ilons on
9,041 8.931
L0L4 023
6.821 7,012
065 066
,301 ,005
.078 .085
3.170 3,138
0338 522
.,052 L 037
15.876 15.996
4,003 3,353
19,879 19,.31%
ilembers
82.1 34.9
16.3 14,1
1,4 L.0

9.132
017
6,633
.083
1013
3.255
364
057

15,784
4.062
19,846

8.923
+025
6.888
067
.002
103
3,280
586
043

15,836
4,086
19,922

49,0
+13

31.1
45
.12
W47

16,7
1,60
.16

99,63

1,020
.018

6,749
069
.0Nn3
L1229

3.294%
5371
038

15,787
4,104
19,891

48,9
.10

31.2
W51

32
16,2

1.57

«17

99,67

9,025
014
6,774
073
088
3.355
+ 561
.40

15.793
4,102
19.895

46.6
06

34.3
W27
32
W10

17.8
1.13
08

100.34

B.543%
.N08
7.413
041
003
027
3.496
402
019

15,964
3,588
12.952

89,2
10.3
.5

510G,
A1203
FeQ
MgQ
cad
Nazo
KZO
Total

Number of

51
Al
Fe

Mg

Ca
Na
K

4
X
Sum

Molecular End Members

An
Ab
Or

15332,1-3

1

44,5
35.3
W06
04
19,2
+3 %
03

99.84

Ions on the Basis of 32 (0)

8,233
7,741
.009
.01%
3.806
.183
007

15,974

4,016

19,590

4,6
95,2
2

23¥I00IOVId
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TABLE 7: CONTINUED

15356
6
51U, 44.2
Aly0, 35,2
Fel 220
Cag 18,7
Na,0 WAl
KzU - 14
Total 98,85

1

45,7

35,9
+19

19.2
63
14

101,76

44,2

5.2
.19

19.6
.48
.00

99.76

1n

45,3

35.5
.32

i9.1
76
W11

101,09

Number of Ions on the Basis of 32 (0)

Si 8,256
Al 7.752
Fe .032
Ca 3,714
Na L1438
K 032
z 16.008
X 3,956
Sum 19,964

8,296
7.680
028
3.732
220
032

15.976
4.012
19,588

tiolecular End HMembers

An 95,4
Ab 3.7
or .9

93.7
5.5
.8

8,208
7.708
028
3,900
172
020

15.9216
4.120
20,036

8,288
7.656
2048
3,744
268
024

15.944
4,084
20,028

44,1

35,4
19

17,1
«59
.08

9%.46

8,204
7.764
W28
3,808
212
2020

15,968
4,068
20,036

45,7

34,5
28

18,1
1,09
W15

99,82

8.444
7.516
044
3,584
.392
L036

15.960
4,056
20,016

R= I
@~ Ln

45.6

35.13
.13

15,4
58
«113

10l.14

8.332
7.604
.020
3,796
204
.032

15,936
4,052
19,988

44,2
36,0

25

19,5
V42
L10

100.47

B.144
7.820
V4N
3.852
152
024

15,964
4,068
20.032

he=}

LEL )
PR

o SR = R Ve ]

Gb, 4
36,0
23
19.4
51
.18

100.64

8,164
7.804
. 340
3,824
184
.020

15,968
4,068
20,0636

45,1

36.3
21

19,1
.63
.09

101,45

8,212
7.792
032
3.728
J228
»020

16,004
4.008
20,012

A4s¥I0010VId
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TABLE 7t CONTINUED

15356 Contilnued

Plagioclase 1 Traverse 1

edge 2 micron steps interior
Fel .94 .4l 34 25 27 .26 23 W24 .25 .27 22 25 W25 .25
Can 16,9 17.6 13.9 19,5 19,6 19.3% 19.4 19.4 19,6 19.6 19.8 19,7 19,6 19.6
Na,0 1.07 1,29 .72 Y <35 + 40 A , 68 .42 .38 41 .38 .38 2 42
Ko0 25 .25 .19 .15 17 .18 .15 16 .18 W19 + 17 S21 .17 . 10

Molecular End Members

An 88.3 87.0 92,35 95,4 95,9 95,13 95.2 94,9 95.3 85.5 95,4 95,5 95,6 95.1
Ab 11.5 G 3.7 3.1 3.6 3.9 4,2 4,2 3.7 3.4 3.6 3.3 1.4 3,7
or 1.6 1.5 1,1 .9 1,0 1.1 . 0 .9 1.0 1,1 1.0 1.2 1,0 1.2
15356 Continued
Plagioclase 1 Traverse 2
edge 2 micron steps Interior midway center
FeQ .33 WAl «39 .35 .29 V26 2 25 24 + 34 .23
cao 17.5 17.9 18,1 18,4 19.6 19.4 19.6 19.5 19.6 19.6
Ha,0 1.10 1.10 1.03 B7 .37 WAh 37 45 G2 «43
Ko0Q $23 224 223 .18 12 .10 218 15 14 16
HMolecular End Members
An 88,5 88,7 89.4 91,1 56,0 95.5 95.7 95,1 95,5 95,3
ab 10,1 9,9 9,2 7.8 3,3 3.9 3.3 4.0 3.7 3,8
or 1,4 1.4 i,4 1.1 W7 6 1,0 .9 | 9
15356 Continued
Plagloclase 2  Traverse 1 Traverse 2
edge 2 micron steps interior edge 2 mieren steps interior midway center
Fel 34 .36 » 36 33 .33 » 49 + 35 33 .33 40 +28 W25
Cal 18,2 19,0 19,4 19,2 19,3 18,0 19,0 19.1 19,2 19.3 12.3 19.4
Ha 4@ + 93 W61 +640 37 H6 1.04 W67 +66 64 «63 B5 63
Ko0 .23 .18 16 .18 W17 26 18 .18 v 18 .17 22 .18
Molecular End Members
An 90,3 93,3 93.8 94,0 93.2 89,2 93.0 33.1 33,3 33.3 93.0 93.4
Ab B.3 5.4 5.3 5,1 5.8 9.3 5.9 5.8 5.6 5.7 5.7 5.3
or 1,4 1.1 .9 .9 1,0 1.5 1.1 1.1 1.1 1.0 1.3 1.1

AsVID01I9V1d
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TABLE 7% CONTIMUED

Fel
Cao
Nﬂzo
K,0

Molecular

An
Ab
Oor

Feld
CaQ
Nao0

Holecular

An
Ab
or

Fed
Ca0
Na ,0
KZD

Holecular

An
Ab
or

15356 Continued

Plagioclase 3

edge 2 mlcron stepa
41 A2 37 .34 .32
19.0 19.5 19,5 19,2 19.4
.56 W43 W55 A9 b1
.20 .16 .27 .33 .18
End Members
93.8 95.3 23.7 93,8 95.3
5,0 3,8 4,8 4,3 3.6
1.2 .9 1.5 1.9 1.1
15356 Continued
Plagloclase 9 Traverse 1
edge 2 micron steps
.29 .29 W25 W27 W22
18.2 18,5 18.6 18.6 18,5
1,80 L.26 1,47 1.38 92
24 21 .21 +19 26
End Hembers
83.7 83.0 86.4 87,2 90.4
15,0 10.8 12,4 11,7 8.1
1,3 1.2 1,2 1,1 1.5

15356 Continued

Plagloclase 9 Traverse 2

edge
»34 .32 .30
17.8 18,0 17,6
1.34 1,19 2.00
W24 W26 W27

End Members

86,8 B38.0 81,7

11,8 10.5 16.8
1.4 1.5 1,5

2 micron steps

«30 36

17,4 17.6
2.13 1.92
» 34 .30

+33
19.5

W63

.16

=2

[V i
P
WL W

interier

.19
18.7

L,34

.21

+ 35
17.7
2,03
W03

interior

33
19.7

260

W19

W31

17,6
z,09
+35

nidway
24

19.6
42
.12

W
-
~ O

interior

W31
17.8

1.86

.32

center

« 29
19.7
W54
.13

midway

23
17,7

1.26

32

center

220
18,2

1,03

V24

[t I
o

A8¥II0IOVId
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TABLE 7:

Fel
Ca0
Nazn
Ka0

CONTINUED

15358
9

16.2

1.69
.28

L4686
16.3

1.86

W15

#iolecular End Members

An
Ab
or

FedQ
Ca0
Ra ;0
K20

82,17

1546

1.7

15359
¢

W17
20,2

32

W07

82,1
17.0
.9

73

.13
20,1

.32

W07

Molecular End Hdembers

An
Ab
Qo

fel
cao
Na,0
K40

96.8
2.8
AL

1A

+ 33

18.9

70
+15

96.8
2.8
4

15359 Continued

84

W24

18,9

W37
.18

Molecular End Members

An
Ab
or

92,9

6,2
9

92,2

6.8
1.1

16.5
1.68
.19

7A

.26
20,0

W32

07

8B

31
1.8

+ 70

16

A5
16.6

1.77

W15

29
19,8

.38

.08

33

.16
18.8

45
16.6

1.57

.16

84.5

1.0

.28
19,3

.10

3A

1,00
18.7

-3 8

.10

=]

£ o~
O = =]

16.6
1.59
13

84,5
14,6

2C

19
14.2

51

W11

3cC

W13
16,3
1.05
023

ol <]
W

16.8
1,76
138

~
i

-]

2B

22
19.2

48

.13

i7.1
1.48
.18

9B

»18
17.9
1.28
W27

17.1
1,40
.16

1B

.16
19.1

.68

W13

9C

W17
17,9

1.29

.29

1c

17.3
1.37
+19

1c

« 19
18.9

.58

.13

.37
17.4

1.32

+30

ASYTIIOIOVIA



TABLE 7%

5102
A1203
FeD
CaD
Nazo
Kq0
Tetal

Number of Ioms on

51
Al
Fe
Ca
Na
K

Sum

CONTINUED
15382
10 ?9
51,8 51,6
30,7 10,8
.62 47
14.7 15,4
2,44 1,45
.49 .25
100.75  99.97

9,367
6,653
093
2,676
920
115

16,020
3.804
19,824

the Basls of 312

9,374
6.706
071
2,817
.549
.059

16,080
3.496
19,576

Holecular End Mewmbers

An
Ab
or

810,
Al,04
FeO
Cal
NaZD
K,0Q
Total

74.6
22,4
3.0

B4,1
14.3
1.6

15382 Continued

rl

49,0

32.9
.29

17,0
1.37
12

100.68

r5

48.9

33,2
.32

17,1
1.44
W13

101,09

r8

47,5

31.6
A4

16,2
1.48
W25

97.47

8.931
7,121
069
3.066
380
061

16,052
3.77¢
19.828

84,4
14,0
1.6

c7

48,9

32,5
37

17,1
1.38
12

100,37

r7

48,0

31.7
49

16,5
1.38
W25

98.32

(0)
8,951
7.085
076
3,097
«537
.060

16,036
3.770
19.806

c2

48,8

32,9
W24

17.1
1.40
W11

130,55

Humber of Ions oo the Basias of 32 (0)

Si
Al
Fe
Ca
Na
Ks0

Sum

Molecular
An

Ab
or

8.5%09
7.169
D44
3.112
520
.028

15,078
3,704
13,782

8,863

7,212
048

3,120
344
,031

16,073
3,743
19,818

End Membersa

86,7
12,6
W7

§6.1
13.1
.8

8.928
7.112
.056
3,143
526
.028

16,040
3,753
12.793

2.888
7.182
036
3.135
532
026

16.070
3.729
19,799

86,5
12,8
o7

ch

49.1

32,8
X1

16.8
1.52
«16

100,94

8,914
7.137
069
3,071
2614
038

16,051
3.792
19.843

c9

49.0

32,7
V34

17.2
1.41
15

120,80

3,911
7.128
051
3.149
+ 535
035

16,039
3.770
17.80¢2

86,3
12.8
+9

3

rl

40.4

j2.8
+21

16.%
W56
.05

99.92

9.004
7.165
.032
3.101
+213
012

l6.16%
3,358
19.527

r2

48.8

32,9
+37

17.2
1,40
W17

109,84

8,876
7.172
056
3,149
331
D40

16,048
3.7786
19,824

cl0

49, 4
32,5
b3
17,0
1.89
225

101,49

8,939
7.048
N67
3,097
L713
.059

15,987
3.936
19,923

82,1
14,5

rd

48.7

33.4
31

17.2
L,40
W13

101.14

8.8246
7,255
sN&7
3,138
529
231

15.081
3,745
19,826

= o

- o

-
@~ b

8,94

7.124
039

3,101
5375
035

16.058
3.7310
19.808

c5

492.0

33.2
.21

17,2
1.35
.21

i0l1.08

8.876
7.208
.032
3,136
510
«028

15.N84
3,798
19.799

b

45848

3z.8
+53

17.0
1,57
.18

100,88

B,879
7.153
080
3,114
596
042

16,032
3.832
19.864

ch

48,1

34,0
17

17,6
1.33
11

101,31

B.,714
7.382
026
3,210
#3503
026

16,096
3.765
19.861

87,3
12.0

PLAGIOCLASE

el

48,9

32.7
19

17.0
1,36
.12

100,27

8,924
7.152
029
3.123
518
028

16,076
3.698
13,774

el

45,7

35.2
18

19.1
61
W35

100,84

8.370
7.726
L0027
3,522
233
012

16.096
3,794
19.890



PLAGIOCLASE

TABLE 7: CONTINUED
15382 Contipued
Large phenccryst
edge center
¥ [ i 1 J K ol b
510, 46.0 48,0 47,2 52,5 48,6 49,10 45,1 44.9
Al o0, 353.0 3.9 33.3 30,3 32,6 32,0 34,9 35.0
Fel .29 .27 W48 A6 LAh0 WAl .18 W22
cao 15.0 17,4 17.8 15.3 17,2 16,6 15,1 19,2
K,0 L1b W14 .18 1,37 .23 .20 .19 W08
Na 40 36 1.32 1,20 1.46 1,65 1.21 51 W62
Tocal 100.96 1060.03 ,100,16 101,39 100,63 99.42 99,78 1on,02
Number of Ions on the Basis of 32 (0)
Si 8.414 8,810 8.683 9.436 §.B70 9,013 8,351 8,308
Al }.673 7.237 7.342 6.341 7.131 7.055 7.744 7.762
Fe 044 041 073 590 2060 L0062 28 N34
Ca 3.499 3,215 3,296 2,774 3.160 3,074 3.542 3.577
K .026 ,033 043 320 054 048 W22 019
Na W214 305 460 549 628 L4684 «197 .239
Z 16,087 16.047 16,025 15.,9%7 16,071 16,068 16.0%7 16.070
X 3,783 3,794 3,872 3,712 3.902 3.648 3.789 31.8n89
Sum 19,870 19.841 19,897 19,729 19,903 1¢,7i6 1%,885 19,339
Molecular End .lembers
An 94,3 37.2 88,1 73. B4, 1 87,2 94,9 94,0
Ab 5.0 12,0 10,8 13.5 14,6 11.5 4.6 5.5
Or .7 .8 1.1 8, 1.3 1.3 . 5 +5
15382 GContinued
edge adge edge centexr
D D i D E Cc c
8ily 45,8 47,5 47,7 48,0 49,1 47.9 45,1
AlyU4 34,4 33.2 2.6 31,9 324 32,8 15.1
Fel 24 .30 .37 .33 37 W35 W 20
Cao 18,6 17.1 16,8 16,9 16,4 17.3 19.0
K,0 .08 .19 .16 .18 +23 17 W11
Na 40 W60 1.35 1,42 1,33 1,38 1,16 .59
Total 99,72 99,64 99.05 98,64 100,08 99,68 100.93
Number of Ions on the Baslis of 32 (0)
51 8,469 8,752 3.833 8,924 8,977 8,820 B.345
Al T.624 7.331 7.235 7.111 7.100 7.233 T.751
Fe 037 048 057 L0051 .B50 +053 L0131
Ca 3,463 3.172 3.132 3.146 3.019 3.z207 3.524
K L019 045 038 D43 054 RULRE L0268
Na .231 519 348 . 516 .526 JAAG 227
z 16.093 16.083 16,068 16,039 16,077 16,0583 16,097
X ) 3.750 3,782 3,775 3,756 3,685 3.747 1.8n8
Sum 19.843 19.865 19,843 19,975 19,762 19,805 19,995
Holecular bnd Hembers
An 94,0 86.4 85,9 86.6 85.6 88,3 94,1
Ab 5.3 12,4 13,1 12,13 13.1 in.7 5.3
Or .5 1,2 1.0 1,1 1.4 1.0 b



TABLE 7:

5102
Al oaDg
Fe0
cao
LEE
KZO
Total

Nunmber of

51
Al
Fe
Ca
Ha
K

z
X
Sun

CONTLNUED

15382 Conecinued

2¢C

47,6

32.3
.66

17.3
1,46
.24

99,56

Tons on the Basis of 32

8,809
7.164
101
3,223
=11
2058

15,973
3.9446
19.919

2n

47,2

33.3
W30

13,0
1.31
.18

100.49

8,666
7.328
076
3. 327
302
L043

15,994
3,948
12,942

Molecular End Membaers

An
Ab
ur

810,
FeQ
Cal
Nazo
K20

Total

Number of Iona on the Basia of 32

15382 Continued

87.5
k1,5
1.0

edge
3E 3F
49,5 30,1
32,0 31.7
V32 v 39
16.9 16.5
1.63 1.71
.16 .22
100.51 100.62

Si 9.020Q 9,107
Al 6.989 6,906
‘Fe .048 ,059
Ca 3,100 3,019
Ka .629 548
K .038 Q52
Z 16.009% 16,9013
X 3.806 3.778
Sum 19.815 19.791
Molecular Lnd iHembers
An 84.3 53.1
Ab 14.7 15,6
Or 1,0 1,3

edge
2E 2F
50,6 49,6
30,7 30,9
W77 W61
15,8 16.3
2,10 1,77
033 .29
100,30 99,47
1€))
9,235 9,138
6.715 6.823
.116 ,093
2,903 3,023
L7099 680
.078 .069
15,950 15,961
3,89 3,865
19,846 19,826
79,0 82,1
19,0 16,2
2,0 1.7
center
k14 3
48,7 48,8
32,3 32,0
V26 .30
17,1 17.1
1.43 1,48
.13 .13
99.92 99,81
(o)
8.932 8,903
7.100 T.044
.039 046
3,157 3,162
W547 567
L0031 L031
16,032 16,007
3,774 3,806
19,806 19,813
B6.2 85,8
13.0 13,4
W8 .8

G

48,6

32,4
533

17.2
1,62
023

100,58

8.8B5
7,099
080
3,164
618
054

15,934
3.918
19,902

4C

47.5

3z,8
L30

17.9
1,31
.11

99,92

8,752
7.243
046
3.320
.33
026

15,9925
3.895
19,890

87.8
1l.6
]

33

21

48,3

32.4
+30

17.5
1.37
.14

100,01

8,871
7.132
046
3.236
«525
«033

16.003
3.840
19,843

86,9
12,3

4E

48,2

32,5
35

17.56
1.27
W12

130.04

84.852
7.154
053
3.254
487
029

16.006
3,823
19,829

87.8
11.5
o7

center

23

49,0

31.8
45

17.4
1.39
.14

130.18

8.981

6,985
2068

3.210
+531
»033

1L5.966
3,842
19.8918

L]
2 S
PN
[-IL N

8,846
7.178
044
3,227
504
,0386

16,024
3,811
19.835

87.2
11,9

2K

48,2
32,6
.32
16.8
1.465
.21

99.78

8.862
7.184
+ 049
"3.110
633
« 059

16.046
3,842
19.888

SE

48,9

32,4
.37

17,2
1,40
116

100,43

B.23n
7.091
+1586
3.162
533
038

16,9021
3.789
19.810

PLAGIOCLASE

edge
jc 3D
50,0 48,9
3.6 32,1
W4l .50
15.6 17,1
1.77 1.36
.20 21
99,58 100,17
9.152 8,957
6,932 7.047
.062 076
2,875 3.153
675 520
047 050
16,084 16,004
3.659 3.799
19,743 19,803
81,9 86,3
16,8 12.4
1.3 1,3
7E BE
43.0 48.0
32,0 3z2.8
536 A7
16,9 17,0
1.61 1,39
.19 b 23
99.26 99,89
B5.838 8.824
7.1l02 7.227
086 072
3.151 3.1l46
622 +533
0486 2055
15,990 16,051
3.905 3.806
19,895 |19.8B57
84,4 85,9
14.5 12,7
1.1 1.4




PLAGIOCLASE

TABLE 7: CONTINUED

15382 Continued

11A 113 11C
510, 48.5 48,6 43,9
Al 504 32.13 31.8 31,6
Fel .39 26 413
cap 17,0 16,5 16,1
Na,D 1.51 1,58 1,86
KZO 14 16 W25
Total 99,84 99.30 99,14
WHumber of Ions on the Basies of 32
81 8,911 8,971 9,031
Al 7.113 7.036 6,994
Fe «059 040 L066
Ca 3.144 3.141 2.993
la 579 .608 717
14 033 038 060
Z 16,024 16,007 16,025
X 3,815 3,827 3,836
Sum 19,839 19.834 19,861

Molecular End Hembers

An 85,5 84,7 81,5
Ab 13.7 14.3 17.0
or .8 1,0 1.5

11p

49.0
31L.4
43
16,2
1.59
221

99,85

(@
9,068
6,964
.066
3,018
.614
(055

16,032
3,753
19,785

34

13A

EL PR
31,0
W53
15,7
1,67
W33

99,75

9,197
6.807
030
2.896
.753
,083

16,004
3,812
19,816

13E

49,2
31.7
VA8
16.7
1,75
W19

1n0.02

9.020
6,965
073
3,082
+669
145

15.285
3.869
19.854

13c

49,3
1.9
+38
16,8
1.59
20

100.17

9.017
6,993
058
3,093
LG07
047

16.010
3.805
19.815

13D

48,3
3z,3
W45
17,2
1.55
W20

100,00

8.877
7,115
J068
3.183
394
048

15.997
3,893
19,885



SE

ANT RAKE SAMPLES

TABLE 5: PLAGIOCLASE IN ANORTHOSITIC-NORITIC-TROCTGLITIC RAKE SAMPLES AND LITHIC FRAGMENTS

15308

Cataclastic area

6
510, 44,1
Ti0, .04
A1203 35,5
Fal W14
Mno .01
g0 10
Cavu 19.5
Hay0 .48
K,0 .06
Total 99,93

Number of Iens on

81 3.171
Ti .006
Al 7.754
Fe 022
Mn .002
Hg 028
ca 3.871
Ha 172
K 014
z 15,931
X 4,109
Sum 20,040

10

h3.38
D6

34.7
12
02
.10

19.6
W51
i

99.15

the Baslis of 32

4,187
20038
7.691
019
2003
028
3.926
185
010

15.886
4,171
20,057

Molecular End Memburs

An 95.4
Ab 4,2
or Wb

95.3
4.5
2

9

44,0
.07

35,7
14
*
W11

19.7
50
07

99,99

8,156
010
7,736
022
030
3.913
180
W017

15,902
4,162
20,064

7

43.4
W04

5.4
+15
L3
.00

19,9
W43
W04

99.45

(o)
8,099
006
7.788
w023
.Q25
3,479
156
010

15,893
4,193
20,0846

11

43.9
23

35,1
.11

4
19.9

4B

el

1n0.29

12

43.7
07

35.7
.12
2
el

20.1
54
06 2

100,37

3.80¢6
010
7.738
019
013
0146
3.985
194
LN14

15.384
4,231
20,115

oo

43,5
W14

35.2
.10

.08
20.2

W52

33

35,79

8,101
021
7.728
016

022
4.031
138
012

15,849
4.269
20.118

£oan
W W

r Shock-blackend area

|

3

43.9
210

33.5
420

04
19.6

AT

.06

99.87

8.146
.0Ll4
7.768
.031
009
.011
3.897
. 169
014

15,926
4.169
20,095

1

44,2
L4

35,6
.16

.05
19.7

48

.05

loo,.z8

B.165
006
7753
.025
.009
014
3.899
172
L0512

15.924
4,122
20,0486

43.8
+ 10

35.8°
W23
.02
06

19,8
38
.04

100.23

8.103
014
7.808
.036
+030
016
3,925
» 136
w009

15,925
4,125
20,050

43,8
.03

35.5
+19

04
19.8

N

.08

99.91

8,132
004
7,770
030
009
011
3,939
169
019

15,906
4.168
20,074

3

46,0
.05

35.6
W11
*
03

12.8
W42
216

100.07

8,147
,007
7.771
017
009
008
3.928
+151
OL4

15.925
4,118
2n,043

d8V1001DVT1d
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TABLE 8:

510,
Ti0,
A1203
Fel .
MnD

Mg

cad
NaZD
K20
Total

Numbet of Ions on the Basis of 32

si
Ti
Al
Fe
HMn0
Mg
Ca
Na
K

Z
X

Sum

CONTINUED

15308 Continued

Devitrified glass

15

49,8
07
37.6
W24
.02
.22
15,9
20.5
.73

100,63

1.074
,010
6,788
037
L0003
L060
3.104
VP24
.170

15,872

4,098

19.970

13

49,0
092
31.3
W77
*
W33
16.9
l.41
$29

110,09

8.997
012
6,775
2118
090
3.325
302
.068

15,784
4,103
19,887

Molecular End llembers

An
Ab
Or

77.7
8,1
4.2

85.4
12,9
1,7

ared

20

45,5
04

35,2
W09
*
.07

19,0
87
L 09

100,86

8,332
006
7.599
014
019
3,728
. 309
021

15,937
4,091
20,028

13

44,0
04
35.4
09
01
.10
19,4
LY
W12

99,58

(0)
8.178
.006
7.757
L4
.an2
2028
3.864
L1521
028

15.941
4,087
20,028

L
[T )

14

44,0
04

35.8
J12

.10
19,9

40

086

100,42

8,122
W06
7.790
.09
.028
3.9346
143
014

15,918
4,140
2n.053

[FO )
W

16

43,9
086

35.3
.19
01
.12

20,10
W52
04

100,14

8,138
.008
7,715
v 030
L0012
2033
3.973
2187
L 010

15.891
4,235
Z0.126

17

43.9
06

35.2
27

%)
0.2

W37

04

100.47

8,119
.08
7.675
L
113
4,003
+133
» 209

15,802
4,308
20.107

18

43,7
07

35,4
17

.14
20.4

.38

.03

100.29

8,087
010
7.733
026

039
4,050
»136
a7

15.849
5,258
20,098

ASYTIO0IDVIA
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TABLE 8:

810,
Tig,
A1203
FeQ
Ma 0
CaQ
N320
Kq0

Total

Humber

5i
Ti
Al
Fe
ol
Aag
GCa
Na
K

Z
X
Sum

B.074
L0013
7.910
008
003
014
3,891
122
012

15,987
4.050
20,037

CONTINUED
15327
2 4
43,8 43,4
.02 *
36.4 35.6
W03 203
.02 *
19,7 19,7
W34 29
.03 .04
100.43 99.08

8,112
7.844
.08

3.945
2105
010

15,956
4,068
20,024

Heolecular Ead HMembera

An
Ab
Or

96,7
3.0
3

97,2
2,6
.2

43,8
,02

35,3
02
*

19,7
Bl
06

99,31

of lons on the Basis of 32

8,167
.003
7.760
.003

-

3,936
148
.0Lls

15,930
4,101
20,031

43,6
W09

35.8
+ 08
&

19.9
31
04

399,87

(9)

g§.091
013
7.832
. 009
L0019
34957
112
010

15,9356
4,107
20,043

11

43,4
04

35,6
205
e

20.0
W26
.03

99,46

8,020
.06
7.823
Q08

.n2z
3.9404
N4
007

15.919
4,125
20,044

43,93
W03

15,9
.08

20,1
W29
W13

99.78

8,051
004
7,869
<009
114
4.004
+ 105
012

15,924
G144
20,068

43,6
Y

16,3
)
E

29,1
.33
Wna

129,49

8.044
006
7.896
003
«N1186
3,974
.118
» 0092

15,944
4.129
20,066

(SR -=2]
[

8

42,9
.02

35,13
RUES
*

2n.1
+ 34
W03

95,81

8,061
203
7.820
«ana
022
[
124
007

15.8384
4,206
20.0949

AR =]

43.5
W N2

35.9
W08

20,2
.31
+ N5

100,24

8.033
L0013
7.8135
.12
055
4,007
J11t
012

i5.891
4,197
20,048

e
.
[N e

43,4
.03

35.4
.06

21,3
W31
006

9%.79

8.078
004
7.768
+ 009
064
4,048
112
D14

15,850
4,247
20,097

[N
W o~ O

ISVIODILYTA
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the Basias of 32 (0)

TABLE 8: CONTINUED

15332,1-1

2 1
510, 45,8 45,5
Al,04 34,4 34.8
FeO .12 D4
Mg0 .03 .02
ca0 18.1 18.6
Nay0 1,19 .81
K40 ,18 15
Total 99,82 99,92
Number of Iong on
51 8.461 8,397
Al 7,490 7:4569
Fe 2019 006
Mg 008 005
ca 3,583 3,678
Na A26 +290
K 042 035
Z 15,951 15,966
X 4,078 4,014
Sum 20,029 19,980

Molecular End Members

An
At
Or

10.5
B88.4
1.1

7.2
91.9
]

8104
Ti0,
A1203
Fed
Had
MpO
Cad
Na 50
Ko0
Total

Namber of

si
Ti
Al
Fe
¥n
Mg

Na

Sum

15349

4

44,5
06

34.5
.22
*
» 16

19.2
.53
.08

99.25

Ions on

8,296
.008
7.582
034
044
3.833
192
019

15. 886

4,124

20,010

1

44.3
+053

35.0
.19
]
.15

19.5
W56
08

100.03

5

45,0
.03

35,3
.20
.02
.13

19.5
49
.10

100,77

2

44,9
«02

35.1
W14
01
13

19.6
.59
W10

100.59

the Basias of 32 (0)

8,239
.007
7.639
029
.04%
3.868
201
015

15,885
4,158
20,043

Molecular End Members

An
AD
Or

94.8
4.7
3

94,6
4.9
3

8.262
004
7.641
031
2003
. 036
3.836
174
.023

15,907
4,103
20.010

8,264
2003
7.616
.022
002
036
3.866
211
024

15.883
4,161
20.044

44 .4
06

34,7
.18
.02
+1B

19,6
.50
.10

99,94

8,232
.008
7.628
028
003
052
3.894
180
.024

15.868
4,179
20,047

ASYIOOIOVTId



PLAGIOCLASE

TABLE 8: CONTINUED
15362,1-1 15362,1-2
1 4 3 19 12 2 1 3 4
5105 44,3 43,3 43.9 43.5 43,9 44,1 43,3 44,1 44,0
Al,0g4 35,4 35.% 35.7 35.8 35,4 35.7 36,4 36.0 35,8
Fel 08 .07 07 .07 08 .10 +10 .10 13
Mg0 .02 * * .02 .03 .03 .04 .05 .03
cau 19,6 19,7 1%.5 19,3 19.4 20.0 19,5 19,7 19.8
N320 + 34 24 «313 .36 W43 34 W32 241 .35
K40 .03 .03 04 04 .04 .04 05 05 +05
Total 99.77 99,24 99,54 99,09 59,28 100,31 99,91 100.41 100,16
Number of Ions on the Basia cof 32 (0)
51 g.212 3,080 8,156 5.120 8.180 8,144 8,032 8,132 8,136
Al T.772 7.896 7.82¢0 7.876 1.776 7.776 7.960 7.824 7.894
Fe L0112 2012 QL2 L0012 012 016 016 016 ,020
Mg L004 - — L004 ,Q08 .008 .012 012 .N03
Ca 3,892 3,940 3.884 3.860 3.872 3,960 3,876 3,892 3.924
Na 124 .088 Jd20 L1332 $156 120 ,188 . 148 124
K 008 L0008 008 . 008 008 .00¢L 012 LNL2 012
A 15,984 15.976 15,976 15.996 15,956 15,920 15,992 15,956 15.%49
X 4,004 4,048 4,024 4,016 4,056 4,112 44,104 4,080 4,088
Sum 19,988 20,024 20,000 20,012 20,012 20.032 20,0986 20,026 20,028
Molecular End lMembers
An 96,8 n7.7 96,8 96,5 95,9 956.8 95,1 96 .9 96.6
Ab 3.1 2.2 3.0 3.3 3.8 3.0 4,6 3.6 3.1
or W2 .2 2 W2 a2 .2 + 3 .3 3
153362,1-1 Shocked, cpaque, apparently feldspar
ZA 1C 6 4 5 3 1D 7 1B
5109 44,0 43,6 42,2 LY 44,2 44,8 44,4 [ 43,7
Ala04 36.3 36 .4 38,2 36 .4 36,2 36,4 36,3 36.7 36,4
Fel ek * ,02 . 04 d .12 .09 # , 03
caQ 19.7 19.8 18.9 19,7 19,8 19.6 19.5 20.0 19.9
Hag0 .20 16 <31 W27 27 34 .32 .28 W27
K,0 * * * .02 .02 03 03 .04 .04
Total 100,23 99,96 09,63 100,83 100,49 1nit,19 104,64 101,42 100.34
Number of Ions on the Baala of 32 (0]
51 8,123 8,077 7.831 8,147 8,142 8.184 8.160 8,108 8.074
Al 8,032 8,082 8,496 8,005 7,993 7.970 7.996 8.033 8.063
Fe ,005 - 003 006 — . 003 014 - L0005
Ca 3,662 3,693 3,531 3,639 3.672 3,605 3,608 3.677 3.701
Ha Q77 062 120 v103 .104 <130 +123 107 104
K -— — - L1105 005 077 W07 . NN9 L0010
Z 15,155 16,159 16,327 16,152 16,135 16.154%4 16.1536 16.141 16,134
X 3,744 3,755 3.654 3.753 3.885 3,745 3,752 3.793 3,822
Sum 19,899 19,914 19,%81 19,905 20,020 19,890 19,906 19.934% 19,954
Molecular End Members
An 98,2 28,3 97.1 97,4 97,4 96.7 36.9 97.3 97.4
Ab 1,8 1.5 2,9 2.4 2.4 3.0 2,9 2.5 2.4
or k& *% ok W1 .1 2 2 .2 W2
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BARIAN K-FELDSPAR

HIGH-ALUMINA BASALT RAKE SAMPLES

TABLE 9:

510,
Ti02
A1203
Fal
Ccag0
NEZG
K40
BaO

Total

Number of Ions on the Basis of 32 (0)

51
Ti
Al
Fe
Ca
Ha
K

Ba
P

z
X
Sum

56,9
1.16

21.9
1.69
9.4
1.04
5.1
5.4

102,59

10.574
.163
4,794
263
1,883
. 375
1.214
.396

15.531
4.131
19,662

7

5945
64
18,7
164
5.5
.38
11.1
4.7
+49

101.65

11,191
L0940
4,152
101
1,101
,137
2,676
346
102

15.433
4,461
19,896

Molecular End Members

An
Ab
Or
Cn

48.7,
9.7

31.4

19,2

26.0
3.3
62,6
8,1

BARTAN K-FELDSPAR IN HIGH-ALUMINA
BASALT RAKE SAMPLE 15356,1-1

64,0
.98
18,2
1,23
1.55
W23
11.6
4,2

101.99

11,794
136
3.958
1990
4300
2,718
084
. 304

15,888
3.612
19.50¢0

SPINEL

HIGH-ALUMINA BASALT RAKE SAMPLES

TABLE 10: SPINEL FROM HIGH-ALUMINA BASALT
RAKE SAMPLE 15358

2 1
s10, 1.35 .95
Ti0, 23,9 27.3
Aly0, 1.41 4.6
Cra0y 22,2 17.3
V50, V45 .36
Fe 0 43,7 47.8
HMgO 4.6 3.9
Total 97.61 lo2,21

Humber of Ions on the Basis of 132 (0}

51 . 383 256
Ti 5,315 5,730
Al 480 1,469
ce 4,946 3,630
v +105 L0880
Fe 10,267 10,610
ME 2|04l 10637
g:: 10.846 10.918
K 12,691 12,503
Sum 23.5337 23,421

Molecular End Members

Uv 71.5 7644
Cm - -
Pc 28,4 23.6
He -- -
Sp - -

ILMENITE

HIGH-ALUMINA BASALT RAKE SAMPLES

TABLE 11: ILMENITE TN HIGH-ALUMINA BASALT
RAKE SAMPLE 15323

4 5
810, .39 50
Ti0, 51,2 51.1
Al ;04 .53 + 83
Cr,04 47 W42
V,0, .80 .83
Fed 43,2 39,7
M0 +33 W31
¥go 2.11 4.2
Cad A2 A7
Zrly W71l 7L
Total 100,06 99,07

Humber of lons en the Basis of & (0}

51 L0619 025
Ti 1.910 1,894
al L6021 .032
Cr 019 017
v L047 048
fe 1.792 1.836
Mo 014 ,013
Mg . 156 .309
Ca 017 .025
Zr ,017 017
R 2,016  2.016
g 1,996 2,000
Sum 4,012 4,016

AVASAIA4~L HVIUVE

TANILS
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COBALTIAN METALLIC NICKEL-IRON

HIGH-ALUMINA BASALT RAKE SAMPLES

TABLE 12: COBALTIAN METALLIC NICKEL-IRON IN HIGH-ALUMINA RAKE SAMPLES

1y

15356,1-1
5 4 3 7 2 6 1 9 8 10
Fe 94,7 95,0 - 96.0 94,3 95,3 93,9 94,2 93,0 92,5 92,8
Bi 4.1 4.4 4.6 4,6 4,9 5.9 5,2 5,7 5.9 5.9
Co .45 WAl W47 W41 46 W42 Y .52 Y J47
Sum 99,3 99,8 101,1 99,3 109,7 99,2 99,9 99,2 98,8 99.2
15359
7 3 8 1 2 4 f 5
Fe 93,5 93,9 93,9 91,9 22,3 93.0 91,2 90.5
Mi A 4.6 5,1 5.8 5.9 5.9 6.9 7.5
Co .97 1.16 92 .84 95 98 .06 94
Sum 98,9 99,7 99,9 98,5 99,2 99,9 99,1 98,9
15382
5 7 b 3 10 8 4 2 1 9
Fe 97.% 97,1 98,7 97,6 97.3 7.5 97.7 97,2 96,3 95,5
Ni L06 .07 .11 .18 .18 W19 W21 .27 .55 L 96
Co .95 J67 67 .90 1,18 .87 97 1.5% 1.25 1.23
Sum 93,4 27.8 99,5 98,7 98,7 98,6 98,9 99,0 98,1 97.7

KOII~-TEA0IN OITTIVIEAW RvILva'IoD
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SiDZ-KEO-RICH RESIDUAL GLASS

HIGH-ALUMINA BASALT RAKE SAMPLES

TARLE 13: SiOZ—KZO—RICH RESIDUAL CLASS TN HIGH-ALUMINA BASALT RAKE SAMPLES AND LITHIC FRAGMENTS
15323 15356,1-1 15382
1 4 [ 2 8
810, 77.1 81054 67,5 63,3 8§10y 73.2 73.9
T10, .79 T10, )35 1.15 Ti0, .32 .78
A1203 11,6 A1203 15,6 19,5 A1203 12,9 12,3
Cr203 .00 Cr203 .00 .00 Ct203 0 00
Fel 2.34 Fel .30 L.03 FeD 39 L.73
Moo .00 HnO .00 .00 Hnd .00 .00
Mg0O .16 g0 .00 .00 g0 .00 .00
Cal 1,87 Cal 2.76 2,67 cao 2,43 2,29
Ha,0 1,04 Hayu 58 .57 Nag0Q 1,23 1,01
K0 547 K,0 7.4 10,8 K40 6.3 6.5
Py05 .00 Py05 14 .54 P,0g 100 .00
Bad Lah Ba0 1,21 2,71 Bad .50 .78
Total 101,04 Total 96,11 102,29 Total 97 .49 99.27
GIPW Moleculaxy Horm CIPW iolecular Horms CIPW Molecular Horma
q 40,79 q 27,02 8.78 q 35,00 33.29
or 14.52 or 46.87 63.20 or 19,36 40,04
ab 9,57 ab 5,52 5.04 ah 11,57 9,44
an 10.41 an 19,13 18,49 an 11,62 10,19
wo .53 Wi .30 .03 wo 3 1,68
disen ,a8 di {en -- -- di {an -- -
fa N fa .30 .03 £a R3] 1,68
an W37 wo 02 1.75 en - -
Lars 2.13 11 .52 1,59 hY leg - -
i1 1,13 ap .52 1,11 il A7 1,10

74,8
+59

11.9
00
1.33
.00
.00
1,17
1.26

6.9
.00
.20

38,37

36,37
42,36
11,79
n.88
L08

.08

1,58
87

75.3
.66

11,8
W00
1,72
200
.00
1,51
89

7.1
00
33

99.31

36,88
43,85
8,25
7.39
+85

» 83

97
96

73,3
.63
12,3
W09
1.83
.02
L 90
1,85
W98
7.2
W00
1,09

99,25

32,80
44,27
9.19%
8,09
1,92
1,99

99

73,8
A

13,9
.00
1,82
« M
.00
1,48
V30
7.4
k]
, 823

39,99

32.86
45.16
8.20
3.79
1.0

1.010

+ 95
+ 33

74.7
35
12,5
20
1,14
« 09
90
1,56
$ 27
7.6
b
.78

99.89

33,546
46,47
8.95
7.36
1.03
1.03

79
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GLASSES

GLASSES IN LOOSE FINES

TABLE 14; GREEN GLASSES IN LUOSE FINES 15101,107

£y

1 2 3 4 5 6 7 8 9 10 11 1z
510, 45,1 44,9 44,6 45.5 45,2 45,2 46.3 65,3 45,3 45,0 65,0 . 44,7
T10, .38 V45 V43 J4d 42 39 .39 .39 V43 W06 41 50
Al,0, 7.9 7.7 7.4 7.7 7.5 7.8 7.7 7.6 7.6 7.6 7.4 7.5
50, .41 40 4l 4l .39 A2 .42 42 .40 i1 41 L 41
FeO 18.5 13,4 19,5 19.5 19.5 19.6 19.46 19.8 1%.8 19,9 2.0 20.0
N10 .08 .09 .08 .08 .09 .07 .08 .09 .09 .08 .07 .06
Mgo 16,9  17.9 17.8  17.9 17.7 7.1 17,0 17,1 17,5  17.1  17.3  17.2
Ca0 8.6 8.1 8,1 8.2 8.2 8.3 B.7 8.4 8.0 8.3 8.3 8.4
Na,0 .16 .10 .14 L4 W11 .13 .14 14 .14 .12 .15 W17
K0 .27 .26 .24 .25 .27 .25 .25 ‘24 .26 .27 .25 .26
P,0, 104 .03 04 ,03 .04 \05 .03 .02 .03 .02 W02 .04
Zro, .03 * .03 .05 04 .04 * .02 .05 .03 .04 *
Total 98.64 99.33 98,77 100,20 99,46 99.35 100.61 99.52 99,60 98,89 99,35 99,14
CIFW Molecular Norms

z 03 ao .03 .05 04 04 - .02 .05 .03 S04 --

or 1.63 1,56 1,44 1,48 1,61 1,50 1,48  1.44  1.55 1,62 1,50  1.56

ab 1,47 .91 1,28 1.26 1,00  1.19 1,26  1.28  1.27 1,10 1,37 1.55

an 20.30 19,98 19,14 19,76 19,23 20,12 19.75 19,57 19,43 19.81 19,11 19,21

a1 18,32 16,11 16,91 16,63 17.19 17,03 18,61 17.84 16,45 17,62 17,97 17,16

hy 26,16 26,05 24,85 26,14  25.56 27,02 28.47 26,68 27,35 25,08 24,78 23,29

0l 30.91 34,28 35,16 33,58  33.84 31,99 29,39  32.14 32.81 34,13 31,16 35,16

em V46 .45 46 Ny Y 47 Y 47 45 46 46 46

11 54 ok 61 .62 V59 V55 .55 .55 .51 .09 .58 .57

ap .09 .07 N .07 .09 ¥ .07 .05 .07 .05 .05 .09

SASSVID
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TABLE l4: COWTINUED

510,
T10,
41,0,

Cr203

Fel
NiQ
Mg0
ca0
Nazo
KZD
Pylsg
Lrd,
Total

13

45,3
42
7,3
»38
20.0
.09
17.4
8,1
16
.27
03
.02

99.47

14

44,2
45
7.3
o 45
20,0
*
16.6
8.1
+26
.09
.13
.02

97,60

CIPW Molecular Horms

ab
an
di
by
ol
cm
il
ap

02
1.62
1l.46

18,60
17.50
26,68
33,08

L 43

60

.07

02
«535
2.41
15,08
17.02
26,39
32,55
52
63
.29

15

A4
.43
7.5
.38
20,1
07
17.4
8.2
12
26
W14
.02

98.92

02
1,36
1,10

13,41
17,44
23,27
36,07

43

61

09

16

44,7
Jh4
7.5
a1
20.2
.09

17.6

8,3
13
25
.03
W03

99.67

.03
1.49
1,18

18,21
17,60
23.21
36,12

46

162

07

17

45.4
45
7.4
.42
2.3
.08
17.1
8,2
.11
.24
W05
.04

29,79

+04
1.44
1,00
19,286
17.15
28,18
31,67
A7
W64
y11

18

b4, 7
.39
7.5
+ 43
20.3
.09
17.2
8.5
14
+26
.02

99.53

1,56
1,28
19.18
18.48
22,67
35.73
«48
+35
03

19

45.4
a1
7.5
+41
20,3
.09
17.3
8.4
.15
.25
.03
,02

100,27

202
1.49
1,36

19.24
17.73
25.456
33.65

.46

» 58

07

20

46,1
L46
7.2
42
21.1
.09
17.3
8.3

.03

101,21

19.67
17.06
34,57
27.44
V47
W63

21

46.2
Y
7.3
42
21.2
. 10
17.3
8.2

.03
.01
.05

101.29

+03
.18

19,92
16.53
34,19
28.02
47
.66
.03

22

44,7
.52
7.6
. b4
21.4
W11
17.9
8.1
J12
.05
.02
.03

100.98

.03
.30
1.08
20,14
i5.78
24,51
36,90

.73
035

23

46.0
.45
7.4
.38
21.4
.10
17.5
8.8
.05
04
+03
.03

102,15

.03
V24
»45
19.59
18.80
27.66
32.17
42
.63
W05

5485V
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TABLE 15:

810,
Ti0,
A1203
Cl.'203
Fed
io
HgoO
cal
NaZO
Kzo
Fy0g
2r02
Total

GREEN CLASSES IN LOOSE FINES 15201,15

i

44,6
A4

7.5
.38

18.9
+09

17.8

7.7
211
.03

*

.02
97.62

2

44,8
W G0
7.7
41
18,9
.05
16.9
“8,1
.08
.03
*

02
97.39

CIPW Molecular Horms

z
or
ab
an
di
hy
ol
cm
il
ap

.02
.19
1,02
20,39
15,24
31,55
30,52
W43
.64

.02
.19
275
21.39
16.27
32,94
27.43
47
W38

45,2
.38
7.7
182
19.3
09
17.1
8,3
11
04
®

.02
28.66

W02
+25
1.01
20,76
16,89
31.44
28,65
W48
35

44,3
W41
7.2
WAl
199,4
08
17.5
7.9
.10
.03
01
02

97,43

02
.19
+93
19.74
16.63
29,99
31,40
247
+59
03

45.5
47
7.6
.41
19.5
.09
18,4
8.1
11
.04
01
.02

100.25

.02
24
+99
20.24
15.96
23,11
32,34
146
66
.03

45,2
46
7.6
40
16.5
.0B
18.1
8.0
W16
W03

99.53

.18
1.45
20,09
15.78
29.18
32.26
W45

+ 65

45,1
. 3¢
7.6
W4l

19.6
.07

17.4
7.5
.19
.03

98.69

+ 15
.83
20.64
15,78
32,16
29,41
A48
.56

44,9
Ak
7.5
W41
19.6
.08
17.4
8.0
+11
.03

04
98.51

04
19
1.01
20,36
16,02
31.290
30.12
47
.63

44,7
.40

7.4
Al

19.7

17.3

7.9
.10
.01

+ 02
97.94

L 02
07
.92
20,23
16,04
31.50
29,81
47
.58

10

45,0
246
7.4
+ 40
19,7
07
17,6
8,1
.11
.03

98.87

.19
1,01
20,05
16.53
30,31
30.84
W45
+66

1l

45,6
W41
7.8
.40
19,7
.11
17,4
8.2
.12
.03

02
95.79

.02
18
1.09
20,89
16,00
31.47
29,36
.45
38

12

45,3
W44
7.5
¥
19,8
.09
18,1
8,0
07
03

99,77

.18
b
20,31
15,56
30,88
31,37
47
162

13

45,4
44
7.6
WAl
18.9
.09
18,0
8,0
12
.03

9%.99

18
1.09
20.12
15,92
29,85
31,79
4B
62

SASSVTD
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TABLE 15:

510,
T:LO2
A1203
Cra0q
Fel
NiO
MgO
cao
Na,0
K50
PZOS
2:02
Total

CONTINUED

14

45.1
41

L40
19.9
.05
17.7
7.8
W11
04
%
#

98.91

15

45.7
)
8.9
JAB
19.5%
.10
16.6
9.3
09

.03
*

*

101,52

CIPW Molecular Normsg

or
ab
an
di
hy
ol

11
ap

+25
1.01
20.00
15.53
31.40
j0.82
W45
+59

.18
.81
23.76
17.53
26,33
30,30
W51
W61

16

45.3
Jh6
7.6
o hh
20,0
.06
18,1
8.0
l10
+02
.01
11

160,20

.10
12
.91
20.19
15.59
29.84
32,13
449
65
.03

17

45.4
b4
7.4
P42
20,2
.08
17.6
8.1
.17
W05

99.86

+ 30
1.54
19,53
16.76
29,47
31.73%
W47
62

18

45.4
43
7.7
42
20.2
.09
17.1
8.4
+ 09
.03

99.96

. 18
.82
20.70
17.24
30.38
29.63
47
61

19

45,1
40
7.3
61
20,2
+09
17.6
3.0
.08
04

99,27

20

45.0
A0

7.5
W41

20,2

17.2

21

45.6
45
1.5
«39
20,2
W14
17.9
8,1
14
«03
*

.02
100.47

.02
18
1.26
1%.90
16.18
29,51
31,92
43
63

22

45.3
a4
7.7
W41
20,2
09
17.4
8,3
07
.03

.02
100.186

02
W18
64
20,68
16 .80
30,139
30.25
46
62

23

45,0
b
7.3
.43
20.4
11
17.8
8.1
.10
.04
.02
W13

99,87

.12
W24
.91
19.44
16,78
28.35
33.04
.48
.62
.05

24

45.6
!
7.4
W42
20,4
07
18.90
8.0
13
.03
*

*

100.50

.18
1.35
19,51
16,30
29,20
31.42
47
.60

225

45,8
45
7.5
L 62
20.5
05
17.7
8.2
.08
.03

.02
*

100.55

+18
.73
20.11
16,38
30.55
30.95
47
163
.05

26

44.8
«50
7.5
42
20,6
.09
17.1
9.3
+25
02

100.58

12
2.26
19.45
21.50
18.91
36.62
W47
» 70

SHSSY1O
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TABLE 16:

5§10,
Ti0,
A1203
Cr203
Fel
wNig
MgO0
Cao
Ka 50
K,0
P205
ZrOz

Total

GREEN CLASSES IN LOOSE FINES

1

45.6
.33
7.6
.40
15.2
09
17,0
8.0
.10
.03
&

.02
98,57

44,8
.49
Tab
.41
19.4
.10
17,7
7.9
.06
.03
%

.02
98.31

CIPW Molecular NWorms

z
or
ab
an
di
hy
ol
[3.1
11
ap

.02
.19
W92
20,67
15,96
35.63
25,45
A5
76

.02
.19
56
20,30
15,85
3i.88
30.07
47
.70

45,5
.43

T b
.39
19,4
A2

17,6
8.0
W7
02

W12
99.06

W12
.19
64
20,12
16.19
33,48
28B.26
244
61

15211,36

4

45,6
42
1.7
40
19,4
210
16,7
8.4
.05
02

06
98,89

.06
13
83
20,99
17.27
33,64
26.08
W45
W60

46,3
.45
7.1
.38
19.4
W12
18,2
8.0
W13
,02

.10
100,20

.10
.12
1.18
18,73
17.02
33.44
28,39
-
.63

45,5
48
7.3
W41
19.5
Q7
17.3
3.1
.06
.05

.05
98,82

.05
31
» 55
12,91
6.89
34.02
27,17
.46
.69

45.2
W45
7.5
.38
19.5
11
17.7
8.0
07
02

03
98.96

03
.13
64
20.31
16,07
32.21
29.5%
W43
.64

45.3
« 46
7.3
.39
19,6
12
17.8
7.9
.07
W02

.05
99.01

.05
.13
164
13,88
15.94
32,92
29.38
LA
166

9

56,4
46
7.4
.38
19.6
11
18.0
8.0
J11
.03
,02
.05

100.56

.03
.18
+ 99
19,59
16.15
34,16
27.81
L42
.65
.05

10

46,3
LG4
7.3
.38
19.6
.10
17.7
8.0
.08
.02

99.92

W12
.73
19.66
16,28
35,88
26,32
W43
62

11

45,1
.46

Tole
W43

19.8

18,5

02
.12
35
19.95
16,33
28447
33.48
L48
W63

12

45.9
.49
7.6
140
19.9
.10
17.2
8.5
08
W03

.08
100,28

08
.18
73
20,44
17,63
31,76
238.09
45
.69

13

45,7
V&7
7.3
.40
19,9
.10
17.5
4.0
.08
.03

99.49

W18
.82
19.69
16,43
33.63
28,16
45
W67

$d458vV1a
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TABLE 143

510,
T10,
Al,04
Cr203
Fed
Nio
MgD
Cad
Nazo
Kq,0
Py0g
ZrOz
Total

CONTINUED
14 15
45.6 44,9
49 L4
7.2 7.4
.40 i
20.0 20.2
.07 .10
17.4% 17.6
8.0 8,1
W17 .10
.03 .03
02 *
.04 .02
59,32 99.13

CIPW Molacular Norms

z
ot
ab
an
dai
hy
ol

cm
il
ap

04
W18
1.55
18.98
16.96
3z.32
28,81
.45
W70

02
.19
.92
19.98
16.70
29,32
31.81
50
63

1é

44,8
A3
7.0
+ 40
0.2
.10
17.0
8.0
. 09
.03

.06
48.13

.06
.19
84
15.17
17.38
31.90
29.40
46
+65

17

45.4
46
7.2
+ 39
20.2
.12
16.9
8.3
.07
.03

99.07

.19
.65
19,686
17.76
32.86
27.83
b
166

18

45,7
T
7.0
. 40
20.2
11
17.5
3.1
.07
.03

.03
99.58

.03
.18
« B4
18,96
17.43
33,19
28,53
o 45
+63

135

45,5
W45
7.1
539
20.2
+09
7.1
8.1
.09
.02

99.04

.13
83
1%.29
17,52
33.23
27,96
4G
64

20

45.1
W4l
7.1
W39
20,3
a13
17,1

.09
.13
.36
19,42
17,75
31.63
29.44
b4
« 59

21

46,0
58
7.3
.39
20.3
e12
17.7
8,6
«21
24
.03
05

101,52

03
1.41
1,88

18.14
15,23
24,54
33,50

B3

81

.07

22

45.1
W46
7.2
39
20,4
<10
7.5
8,1
.08
.02

05
99.41

.05
.19
.73
19,38
17,02
30.58
31,01
Jhh
66

23

44,7
.46
7.1
W40
20.4
W13
L7.6
8.5
.08
.03

.03
99,53

.03
.18
+73
19.18
19.25%
25.51
34,05
45
.65

24

45,3
245
7.3
X
20.5
v 11
17.0
8.2
.11
.02

.08
99.48

.08
.13
1.01
19.57
17.46
31.1%
29.58
46
N1

25

44,7
)
7.1
.40
20.7
v 12
17.7
8.1
.08
.03

.11
99,49

.11
«18
73
19,15
17.46
27.43
33.89
W45
64

26

44,5
+hh
6.9
.39
21,1
o12
17.7
8,7
.12
W04

04
100.05

04
W24
1.09
18,34
20,18
21,93
37.16
1
.62

SASSYTI



TABLE 17:

5104
T10,
Al,04,
Ct203
Fel
N1i0Q
MgQ
CalQ
Nazo
KZD
on_r’
ird,y
Total

GREEN GLASSES IN LOOSE FINES 15221,56

45.7
43
7.8

18.9
.12

16,7

8,3
W63

03
*

*

99,31

43,9
41
7.0
.38
19,4
.12
16.7
7.9
3.2
.04

201
®

99,06

CIPW Molecular Norms

or
ab
an
di
by
ol
em
11

5104
Ti0,
Alg04
Cr203
Fel
N1Q
Mgl
Ca0
LEPTY
KZO
P04
Zr0,

Total

18
5,73
18,53
19,52
22,66
32.35
45
.61

9

45,8
N
7.3
W42
20,1
.09
17.9
8,1
13
04
01
*

100,34

W24
9,25
4.65

27,31
46,00

42

57

.02

10

46,2
.50
7.4
41
20.1
.10
17.6
8.3
.12
04

.02
*

100,79

CIPW Molecular HNorms

z
or
ab
an
di
hy
ol
ca
11
ap

W24
1,18
19,20
16.97
30,67
30.66
Y
.63
.03

.24
1.08
19,58
17.08
32,23
28.62
46
.70
.05

3

46,1
WOl
7.9
.42
19,6
+09
17.2
8.6
+10
.03
.01
%

100,48

+ 30
W91
20.95
17,52
31,313
27.96
47
58
203

11

45,6
45
7.1
W42
20,3
.10
17.1
8,3

.03

.03
99,43

.03
W19

19,70
17.91
33.73
27,37
47
b4

4

46.2
W15
7.6
39
19.6
.10
18.1
8,2
+15
04

100.53

W24
1.35
19,86
16.73
30.36
30.85
43
.21

12

45,7
hb
7.4
l39
20.4
10
17.8
8.1
216
W04

0L
&

100.54

W24
l.44
19.39
16.69
29,39
31.80
W43
162
03

49

44,3
o435
7.2
.39
19,9
.06
17.0
B.2
1.04
.03

98,57

.18
9,49
15.18
20,92
9.69
43,50
b
.64

13

45.7
40
7.1
WAl
20,5
.12
17.8
8.1
.15
.04

100,32

24
1.36
18.54
17,60
29.64
31.63
- 4b
1

45,5
47
7.3
236
19,9
.09
17.7
8,1
A5
04

+03
99,94

.03
W24
4,07
17.81
17.9%0
26,47
34.47
240
.66

14

45.8
b
7,1
.39
20.5
»10
17.9
7.9
.28
04
.01

100.46

L 24
2.52
18.14
16.88
28,43
32,76
W43
.62
03

46.1
L 43
7.2
.41
20.0
.10
18.7
8.0
416
.04

101,14

.24
1.43
13.5¢6
16.82
29,33
32.61
W45
.60

15

45,9
+ 49
7.1
« 39
20.5
.06
18.2
8,2
+16
05

405
101.10

.05
.30
1.44
18,49
17.55
28,42
32.6%9
L 43
.68

GLASSES

46,3
a4
7.4
.40
20,0
+ 08
17.5
8,2
.19

+ 04
01

100,48

+ 24
1.72
19.14
17.31
32.00
28.55
L)
+62
.03

16

44,7
LG5
7.2
S
20.8
.13
17,8
8.2
.07
Lol

05
9%9.64

.05
» 06
T
19,64
17.238
27,38
33.77
.49
463



GLASSES

TABLE 18: GREEN GLASSES IN LOOSE FINES 15231,64

1 2 3 4 5 6 7 8 9 10 11
510, 46,1 45,6 45,8 45,9 46.1 45,7 45,7 45,5 45,9 45,4 45.5
Ti0, 240 47 W43 N W45 .44 44 47 1 41 LA b
Al,04 T4 7.1 Toh 7.3 7.1 6.9 7.1 7.1 7.0 6.7 6.5
Cra0y4 A0 40 Al .40 .39 A0 + 40 .38 «38 .38 L 40
Fel 19,2 19,4 19.4 19,4 19,5 19.6 19.7 19.7 19.8 19.8 19.8
Nio .11 .06 07 al2 .09 09 .05 05 05 , 10 06
Mg 17,1 18,2 17.7 17,7 17,1 17.2 17.9 17.2 18.0 17.3 17.6
Ca0 8,1 7,9 8,1 8.1 8.2 8.5 8.0 8.2 8,2 8.1 8.1
Wa,0 ,11 .13 W13 W11 W12 08 $13 .10 * W14 .13
KqD .04 .05 086 05 .06 .03 .04 .07 .07 .06 *
P05 * * * * .01 * * W01 * * *
2rQ, * .06 * * 04 04 * b 04 .04 .04
Total 94,56 99.37 99.50 99.52 99.11 98,58 99.46 58,78 55.90 98.43 28.97

CIPW Molecular Norms

z - .06 i - W04 .04 dad - .04 . 04 .04
or 24 30 .36 230 W37 .19 24 W43 L 42 .37 -
ab 1,00 1,18 1,18 1.00 1,10 .74 1.19 .92 - 1.29 1.19
an 19,63 18,89 19.531 19.43 18.84 18,73 18.75 19,06 19.11 17.88 18,65
di 16,77 16,61 17.02 16,79 18.03 19,32 17.24 17.98 17.45 18.76 17.88
hy 34,28 il,62 32,12 33.56 35.13 32.88 31.97 32,68 33,44 31.99 32,12
ol 27.07 30,62 28,77 27,88 25,43 27,07 29,57 27.84 2B.50 28.78 29.08
cm 43 45 146 45 b4 45 45 W43 263 +413 L 45
il 57 67 61 +03 W64 .63 62 67 W65 .59 .63
ap - - - - .03 - - .03 - -- -
12 13 14 135 15 17 18 18 20 21 22
5104 45,4 45,7 45.6 45,5 45.7 46,1 46,0 45.4 45,7 45.9 46,2
Ti0, Ak A b 46 45 b « 40 oAb + 45 .43 40 .35
Al,04 6.9 6.9 6.9 6.9 7.0 7.0 7.1 7.0 6.9 7.0 6.5
Cry04 * A1 4O W4l + 39 40 37 A0 + 40 W41 40 + 37
FeO 20,0 20,0 20,1 20,2 20.2 20.2 20.2 20.4 20.4 20.4 20.5
NiO .10 .05 08 206 09 .09 .09 .07 .06 .07 .09
Mg0 17,7 17 .4 17.6 17.5 17.5 17.4 17.0 17.2 17.5 16.8 17.46
Cal 8.0 8.3 7.9 8.0 8.1 8.2 8.2 8.1 8.0 8.3 8.1
Ka,0 .19 .12 .10 .13 .11 .13 « 13 .13 .12 .10 .01
K50 .08 .03 .07 04 04 » 03 .05 03 04 07 .02
Fy0g .01 .01 * 01 .01 .02 WOl * .01 * .01
2r0, .02 * LO4 * .11 * * 04 * * *
Total 99.25 99.35 99,30 101,18 99,70 99.96 39.64 99.24 99.57 99.44 9%.75

CLPW Molecular Norms

z .02 - Q4 —- 11 - - .04 -- - -

or 48 .19 .43 24 24 .18 .30 31 24 243 W12
ab 1.74 1.10 92 1,17 1.01 1.36 1,37 1.19 1.10 .92 .10
an 17.92 18,41 18.49 23.44 18.68 18,55 18.82 18.61 18.44 18.70 17.97
di 17,84 18,57 17.11 12,87 17.46 17.77 18,02 17.68 17.45 18,59 18,17
hy 29,66 32,20 32,95 29.16 32,40 33.03 33.13 31.69 32.52 33.49 36.07
ol 31,27 28,47 29,60 3z,08 35,05 28,12 27.30 29.43 29.19% 26.89 26,67
cm .63 45 45 143 W45 ¥ 45 .45 . 46 W45 242
i1 .03 63 166 W63 .63 57 ,613 164 « 61 +57 50
ap -— 03 - .03 03 + Q5 .03 - .03 - .03

530
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TABLE 15:

5102
TiOZ
A1203
Cr203
FeQ
Mn 0
Mg0
Ca0
Ba0
Nazo
Kzo
PZO5
ZrOz

Total

GLASSES IN MICROBRECCIA RAKE SAMPLE 15315,2-1

6

48,4
1,38
19,2
.04
9.1
*
7.3
13,0
.09
.88
.11
.05
.15

95,70

.16
W4T
.23
.18
.30

98.33

CIPW Molecular Norms

1
z

or
ab
an
di
hy
ol
cn
i1
ap

Color

Graup

1,01
14
66

8,01

48,78
13,186
26,17

05

1,95
11

HAB

3.60
30
1.48
4,60
23,72
26.52
24,27
W27
14,87
WAl

MISC

13

43,2
W45
8.3
Y
18,5
13
21,6
8.7
.08
09
W04
.04
+ 1B

101,73

3

45,2
W48
T4
W40
19,5
12
17.2
8.3
.08
216
05
.05
14

99,08

W13
il
1.47
19,68
17.66
23.72
29,83
45
W69
£11

FP

16

43.3
.50
7.7
J42
19,7
.13
20,3
8.3
.08
13
.04
.03
.18

100.93

17
24
1.16
29.07
16.36
13.47
47.32
46
.69
11

FP

GLASSES IN MICROBRECCIAS

45.5
+ 43
7.5
.39
19,8
10
17.7
8.4
1 06
.10
«04
04
16

100.22

W13
24
.91
20.03
17.41
29.27
30.90
oAb
6L
.09

Fp

45.1
48
7.6
W40
18.9
11
18,1
8.5
+06
«12
.03
04
W14

100.58

.13
.18
1.08
20.13
17.38
25.5%9
34,34
Y
67
09

FP

20,1
A2

9,9

8.8
.18
37
,19
W13
W21

100,72

W21
1.20
5.47

22,59
18,55
25.84
4.93
238
20,59
30

Io8

8.6

20,6
11

10.6

8.5
18
W37
.18
W12
+30

101,01

.29
1.14
5.45

21.54
18.28
22,92
9.03
233
20,60
27

FP

42,8
L 48
7.7
Vb4
20,2
.13
21,3
8.4
.08
.13
.05
04
22

101,77

.20
.29
1,14
15,70
16,71
6,50
54,27
48
66
.09

IOB

60
1.29%
21.53
16,10
,00
53.14
W53
5.906
+13

Q
MISC

99.81

.19
.68
3.83
22.41
17,18
25,73
23,88
.53
5.42
.20

4
I8B

43.86
W68
8.4
BT
21,8
13
16,1
B.4
«09
.36
+10
.09
+ 21

100,43

.20
W60
3.7
21,25
16.38
17,12
39.53
.31
96
20

FP

15

42,8
1.24
8.9

42

21.9

b

16,0

8.7
.11
<41
s 11
.10
224

191,07

£ 22
.66
.71
22.27
16.38
11,72
42.66
Y
1.74
W22

MISC

BHSSVTD
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TABLE 20:

Sin
Ti0,
A1203
Grqp0,
Fed
Mn0Q
Mz0
Cad
Na 20
KZD
P,y0g
Lx0,y

Total

GLASSES TN MICROBRECCTA RAKE SAMPLE 15318

40

44,13
49
25,1
.10
6.2
a7
10,2
13.6
64
.21
W15
02

101.08

CIPW Molecular

q
z
ot
an
ab
ai
by
ol
e
11
ap

Color
Shape

Group

.02
1,21
63.25
5.59
1.16
4,26
23445
#11
06
.31

C
F
FP

6

46.6
1.34
19,3
17
8,0
Q7
12,3
11,5
79
.08
IO{l
04

100,43

Normsa

.03
46
48,05
6.97
6,22
21,29
14,88
.18
1.83
.08

HAB

33

46,1
1,38
19,4
13
8.3
09
12,7
11,4
261
W34
W1l
W03

100.59

42

46,4
1,02
19,2
.16
8.4
.08
12,7
11,4
.57
,30
.20
02

100,45

02
1,74
48,14
5,03
4,96
22,38
17.76
17
1.40
W41

ARABR

30

48,2
1,28
18,8
+23
8,9
W11
11.2
11,1
W64
32
225
«10

101.13

+ 09
1.86
46,82
5.66
.69
33,50
4,85
.25
1.76
32

c
F
AHAB

48,3
1,35
18.1
W21
9.2
12
10,2
11,9
.68
W40
£33
L

99,83

.04
2,37
45,132
6.13
5.42
37,71
.20
.23
1,89
.69

C
F

AHAB

il

49,8
L.49
17.1
.20
9.9
.13
19,9
10,5
77
'y
.34
.10

100,87

1,34
.09
2,5%
41.76
6.89
6.34
37.99
W22
2,07
W71

AHAT

29

4% .9
1,47
17.5
.17
10,3
W12
9.6
1n.6
W67
.31
W14
N3

100,98

1,64
.03
2,813
43.25
6.0
6.66
37,06
.19
2.04
29

c
F
AHADB

13

31.%
2,12
15,6
.23
10.3
«13
2,1
9.9
; W ThA
W53
W57
.16

100.80Q

.74
21
3.27
17.75
7.00
6,38
35.30
.18
2,97
1.20

2

F

AIIAR

20

45.3
W42
7.7
L49
1B.7
.25
18,9
8.7
.09
.03

.05
%

100.63

36

43.7
4.8
10.2
.28
20,2
.26
10,2
9.9
L 48
.21
.19
.07

100,49

PIC

11

L]
«39
7.4
. 49
20,4
.27
18.2
8.8
07
W04
02

100,68

19,75

63
19,00
21,02
37.64

25

44,3
W42
7.2
.43
20.4
28
18.5
B.6
W08
02
05

100.53

SHSSYID
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TABLE 20:

SiOz
T10,
A1203
Cr203
Fed
MnO
MgO
Ca0
Na20
Ky0
Fy0s
ZrOz
Total

CONTINUED
8 22
44,6 b, 4
W67 .39
7.0 7.2
48 47
20,5 20,6
28 .30
19,2 18,3
8,2 B.7
J11 11
.03 .03
05 05
#* *
100.92 100,35

CIPW Molecular Norms

1q
z

ot
ab
an
di
hy
ol
cm
il
ap

Colox
Shape
Group

.99
19.68
19,02
20,65
38.52

l52

34

«10

Fp

34

44,5
W4l
7.4
48
20.6
27
18.1
8.8
W11
.04

04
*

100.75

18

4,1
W49
6.9
W48
20,7
27
19,1
8.3
.09
W04
«03

100.50

18.29
18,11
20,15
41.14
+33
+68
.06

FP

13

44,4
Jhb
7.0
47
20,7
.28
1B.4
8.6
.17
.02
.05

100.53

1,53
18.29
12.26
20,07
36,51

W52
.61
10

Fe

17

44,1
Xy
6.8
48
21,0
28
18.9
8.3
+13
W02

04
*

100,51

1,17
17.91
18,139
19.85
23.23

+513
+ 53
08

FP

43

44,2
49
7.0
W47
21,0
1 26
18.6
8.5
13
03

04
*

100.72

1.16
18,41
18,75
19.56
40.65
«52
.68
.08

FP

50

44,1
W48
6,8
X
21,0
28
18.9
8.5
N6
.04
N4
01

100.69

Fp

44,3
46
6.8
31
21,1
.29
19,1
8.2
.13
.04
02
*

100,95

1,156
17.77
18.06
19.97
41,55

+ 56
.64
.04

Fp

4

44,3
A1
6.8
+31
21,1
27
18.5
B.4
«11
.03

N4
W

100,47

+99
18.01
18.78
21.53
39.58
+ 56
37
.08

FP

14

44,2
43
6.9
49
21,1
W24
18.6
8,5
11
.02
.04

100,63

.99
18,28
18.90
20,02
40.47

34

.60

.08

FP

16

43,9
Lhh
6.8
W50
21.1
W27
18,8
8,2
09
.03
L 03

100,16

23

43.6
41
7.0
A6
21,1
W28
18.6
8,4
07
.02
.03

99.97

SESBYID
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TABLE 20:

510,
TiOZ
Al o0,
Cr203
Fel
HnO
Hgo
Cal
Naq0
K20
Faylg
Zr02

Tetal

CONTINUED
44 49
44,4 44,5
45 W43
6.9 7.1
£ 350 W47
21.1 21.1
.30 29
18,9 18.4
8.4 8.5
\06 10
.03 02
05 .03
* *
101.0% 100.94

GIPW Molecular Norms

q
¥4
ar
ab
an
di
hy
ol
em

il

ap
Celor
Shape

Group

FP

12

44,1
b7
7.0
W47
21.2
.28
18.6
B.5
.08
W02

02
*

100,74

28

44,6
A7
7.1
46
21.3
W27
18.7
8,7
.08
05
.03
02

101,78

02
29
W77
18.67
13.07
19.37
40,66
30
165
06

FP

W24
10.8
3,8
W54
22
11
.09

101,11

19
1.38
5.14

20,47
20.05
16.34
15,03

59

20,67
24

T0B

48

35.9
14,7
8.2
.50
21.7
.28
10,5
8.7
53
19
14
08

109,92

.08
1.19
5,07

20,07
19.42
18.48
13.10

158
21.06

31

10B

7.2
+63
22 .4
.29
12,4
8,1
42
.15
«128
09

101,76

» N9
+93
3.97
18,22
18.80
17.79
18.05
.73
21.25
17

I0B

11.3

L4k
.19
.08
06

101,23

06
1.1%9
4,19

18,453
19.76
18.10
15.95

.68
21.44

18

_10B

22.5

12.3

8,2
A4
v 18
.06
.04

101,32

04

1.12
4.17
17.25
20,26
16.17
18,99
.81
21.05
.13

IOB

35.2
14,5
7.0
W72
22,6
W27
12,6
B.0
.40
.17
.08
W12

101,66

»11
1.086
3.78

17,70
18.84
16.78
19,44

.83

21.27
.18

108

.09
W03

100,49

03
+67
2.96
21.25
18,10
21,45
25,44
W59
3.31
.19

BIC

3.33
21,07
17.90
20,50
30.44

.38

5.31

17

PIC

SASEVIO
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TABLE 20:

§i04
Tid,
Al 04
Ccr 203
FeQ
MnO
g0
Cal
Ha, 0
K50
Polg
Zx0,
Total

CIPW lelecular Norms

q
1

or
ab
an
di
hy
ol
cm
il

CONTLINUED
27 32
42,9 42,3
3.6 3.8
B.2 8,5
W32 033
22.8 22,8
W29 .30
13.4 13,2
B.7 8.9
09 37
* W11
04 09
02 .03
100.56 100,91
.02 W03
- 67
W83 3.41
22,71 21,80
17,30 18.38
30,27 20,32
23,02 29,18
59 60
5,18 5.41
.09 19
Y ¥
5 F
PIC PIC

42,4
4,2
3.7

.50

22,49

.31

12,5

9,0
40
13
.12
.07

01,23

.07
W79
3.69
22,18
18,35
21.3%
26,47
W56
6,05
W26

PIC

N-¥
2,96
20,68
18,66
20,93
30,02
.60
3431
W15

PIC

15

41,8
3.7
8.1
W30
23.0
.2
13.8
3.5
31
.11
W03
0L

100,21

9

01
67
2,87
21.07
17.84
20.09
1.4t
.63
§5.33
.06

PIC

.38
00
08
N3

171,18

03
W54
3.31
21.50
18,20
20,48
29,70
.58
5.29
« 17

PIC

10

37.2
11.6
6.4
166
23.4
.31
13,0
7.6
W41
218
.09
W11

100,96

V10
1.12
3.88

15,90
18.56
20,71
21.73

s 76

17,02
« 20

I0B

48
23,4
31
12,3
[
.38
13
.ng
.03

100,11

03
.80
3.56
21.72
19.01
19,01
28.92
+55
6.24
17

PIC

10.4

.09

160,10

.05
.87
3,59
23.92
20.48
18.38
24,23
.51
7.77
.20

PIC

E
w w9
-

a

[

M

o e 1

. . .
[ - IR O RYTCR S L

s 37
15

.01
100.56

W01
93
3.51
22,00
21.58
18,42
24,45
45
8.39
27

%2

rIc

SHASSVII
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TABLE 211

SI.O2
T102
A1203
ct2°3
FeQ
MnO
Mg0
Cao
Na,0
Ks0Q
P205

Total

GLASSES TN MICROBRECCIA RAKE

15323 - Chip A

3

46,7
2,03
16.8
W18
9.7
12
13.0
10.4
]
19
13

99.70

14

48,8
1.45
17.3
.18
9.8
W12
10.9
10.8
W76
41
.30

101.02

CIPW Molecular Norms

q

or
ab
an
dil
hy
ol
cm
il

ap

Color
Shape

Group

1,12
4,03
43,21
5,98
34.21
8,16
.20
2,82
27

c
F
AHAR

2,40
6.76
42,73
6.72
35.72
2,85

« 20
2,00

62

¢
F
AHAB

49,1
1.64
17.1
W23
10,0
W13
10,4
10.7
W72
.38
+31

100,71

+39
2.24
6.43
42,21
6.98
38.36

2.28

.25
635

AHAB

SAMPLE 15323
4 11
50.3 47,9
1.72 1,75
16,3 16,2
(22 .18
10.3 10.6
12 12
9.3 10,0
9.9 10.5
+78 .69
W46 W54
34 .59
99,74 99,07
3.67 236
2,75 3,25
7.10 6,30
40.16 40,22
5,89 7.10
36.84 38.83
2,43 .21
24 2,48
.76 1.26
c c
P F
AHAB AHAB

12

45,2
A4
7.7
WAl
19,2
W26
18,3
9.0
«17

.01
100.69

44,2
47
7.6
.46
20.3
28
17.9
8.7
14
*

.02
100,07

44,7
Ny
7.3
42
2.4
228
18,1
8.7
15

.01
100,53

43,9
.48
7.3
A6
20,4
26
18,4
8.5
.14

.02
99.66

10

44,6
W45
7.1
A2
20.9
+28
18,7
8.4
.09

.01
100,95

15,90
18.04
22,16
38,99
W46
.62
.02

Fp

8

44,1
)
7.0
W42
20.9
+32
19,1
8.3
W12
02
01

100,95

12
1.07
18,40
18.76
17.81
42.72
46
64
.02

FP

15

44,2
W45
6.9
.43
21.3
+32
18,5
8.6
18
.03
.03

100,94

18
1,61
17.88
19,58
17.62
41.98
A7
.62
06

FP

R

99.98

+49
3.82
20.21
19,37
22.64
27.43
.58
5.34
.11

PIC

(=3

- ha &

o W [X] Wy M

- - - - - - - -

W o g Mg s
%] iy O

.

06
.08

100.76

.36
2.95
21,35
18.80
21.86
28,50
«55
3.44
+17

PIC

2,45
21,59
20,82
28,06
20,79

W62

5.41

.09

PlcC

Rim of entire samplea

5d55710
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TABLE 21:

510,
Ti0,
AlaOy
CI203
Fel
MnQ
MgO
CaQ
Nazo
K,0
P05

CONTINUED

15323 - Chip &

23

48,0
1.34
18.8
W21
9.3
.09
10.4
11.4
.63
34
24

Total 100.75

CIPW Molecular

q
or

ab

an

dt

hy

ol

cm

il

ap
Color
Shape

Group

1,99
5.62
47.14
5.97
32.95
3.73
23
1.85
50

c
F
AHAB

27

49,2
1,50
17.1
17
16,8
«17
9.9
10,7
67
B2
.43

101.06

Norms

87
2.48
6,00

42,33
6,26
36.88

.19
2,08

+30

[
F
AHAR

32

46,5
1.27
16,8
«25
12,1
W14
11,7
11.1
)
W22
18

100,74

1,29
4,29
42,89
8.64
27,48
12,99
27
1.76
37

AHAR

17

46,4
1.42
16.3
23
12,86
W18
12,1
11.1
198
.16
.13

101,10

194
4,28
41.58
9.82
26,22
14.68
«25
1,96
W27

G
R

AHAB

16

46,1
1.31
16,2
a25
12,7
17
12,2
11.0
135
.13
07

100,48

I7
J.14
42,25
9.438
27,92
14,19
27
1.82
«15

G

HAB

31

b4 4
48
7.1
49
20.5
.30
19,1
8.1
.13

100,58

FP

R Rim of entire sample

29

45.9
48
7.3
.51
20.7
27
16.9
8.7
.08
»03
+ 04

100.01

.18
W71
13,72
18.98
27.52
31.56
+57
168
.08

FP

23

44,0
.48
7.0
3
21.0
29
19.0
8.8
£ 13

02
101.01

18

44,8
W45
7.4
T
21.3
31
17.2
B.9
.13

04
100.97

26

44,7
49
6,9
W47
21l.4
+ 30
17.8
8,5
.09
01
02

100,68

06
.81
18.47
18,99
24,05
36.36
32
.68
04

19

43.6
»340
6.9
46
21.4
29
19,3
g.4
.13

.01
100,99

22.4
32

16,8

8,8
249
W17
11

100,956

1L.07
4,70
18,09
22,20
16.86
14,29
v53
22.00
24

IQB

]
100.95

.88
4.41
18.62
19,19
20,11
14,14
71
21,85
.09

I3

2D

42,2
3.8
8,2
1 45
23,1
» 30
13.1
9.0
W 37
. G8
07

100.67

W49
3.43
21,13
19.57
1%.50
29.48
+51
5.46
215

BFIC

.07
110, 34

B0
3.66
22.88
21.56
11.47
3L.71
.48
7.28
W15

PIC

SAS5V1O
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TABLE 22:

5§10,
Ti04
Cr203
Fel
MnO
MgO
cagQ
Nﬂ.zo
Pylg
Total

GLASSES IN MICROBRECGIA RAKE SAMPLE 15327

20

42,2
.21
30,6
.08
4,2
.05
7.0
16,7

.06
*

*

101.01

16

47,0
1,32
18,1
W22
7.8
.12
11,7
11.4
2,37
70
.20

100,93

CIPW Molecular Norms

or
ab
an
di
hy
ol
<
11
ap

Coler
Shape

Group

+

+

c

ANT

Ingufficlent 810, for olivine

4,01
14.30
33.56
14.39
25,54

.23

1.78

W41

c
F

AHAR

19

48,9
1,42
17.7
222
9.4
«29
10,7
11.1
275
135
219

106.86

2,05
6.68
43.55
7.88
35.40
1,86
W24
1.96
139

G
F

AHAB

8

49,5
1.63
16,8
+21
10.0
+13
0.0
10.46
.71
f45
45

100,48

1.79
2,66
6,39
41,42
6.66
37,62

.23

2,28

194
c
¥

AHAB

13

48 .5
1,61
17.2
.18
1¢.1
.10
9.8
11.1
.68
lao
+18

100,85

1.20
2,36
6.10
42,65
2.93
35.94

«20

2,24

.38
c
P

ABAB

11

50.86
1.99
13.5
+33
10.9
W13
11.9
9.4
.62
Izs
039

100,04

3.63
1,67
5.61
33.48
.74
42,92

.36

2,79

.82
c

F

AHABR

12

49.6
2.30
16,2
21
1l.4
W17
9.6
10.6
67
52
037

101.64

1.97
3.06
6.00
39.359
8,38
36,79

23
3.20
77

Y
F
AHAR

31.5
1.86
14.6
.28
11.9
W13
8,2
8.7
1,02
-1
2 56

100,61

4.53
5.15
9.28
33.17
9.52
34,23

.31
2.62
1.19

Y

F

AHAB

10

44,6
45
7.5
» 51
20.7
.26
17,9
8.6
s 11
,01
» 01

100,65

. 06
.95
19.97
18.14
22,74
36.88
.56
.63
.02

FP

44,4
52
7.1
51
21.0
27
18.6
8.6
£12
.01
.04

100.48

.06
1.07
18.71
18.77
20.03
40,00
56
W72
.08

FP

15

44,3
Y
7.1
.49
21,3
.30
17.0
9.0
.11
.02
.04

100,10

.12
1.00
19,05
20,69
21.48
36.40
« 54
«62
.08

op

FpP

101,29

a8
4,22
21,61
19,16
16,38
31.97
+ 62
5,40
W17

PIC

3.61
22,12
19,16
19.11
28.57
.58
6.15
+13

PIC

SESEVTII
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TABLE 23:

5104
T10,
Alzua
Cr203
Fel
MnC
MpgQ
Cad
Ba@
Nazo
k)0
PZOS
ZtOz

Total

MELT MATRIX AND GLASSES IN MICROBRECCIA RAKE SAMPLE 15332,1-1

Helt Matrix Spherule and fragmental inclusions
12 10 8 16 15 13 ]
46.7 46,4 46,8 50.0 50.8 51,4 50,5
1.39 1,40 1,43 1.33 1.73 z,04 2.98
16.9 16.5 16.5 16.5 15,6 14.8 14,1

W19 « 20 12 .18 23 24 .11
10.8 11,1 11.4 9.1 9.4 9,7 11,3
.13 .19 14 .17 .17 217 .20
10.2 10.4 10.4 8.9 8,5 8.7 7.0
11.3 11.3 11,1 10,5 9.9 9.7 9.8
.07 04 «09 .08 .10 .11 «21
.59 49 56 263 279 + 64 .93
W27 224 24 +49 .64 .51 .82
»26 .25 26 24 ,20 22 $22
08 08 W21 .17 .17 .33 .14
98,93 98.59 98,85 98,48 98,27 98,40 98,50

CIPW Molecular Norma

q
z

or
ab
afn
di
hy
ol
L+4 ]
i1
ap

Group

- - - 6,35 5.74 7.81 6.65

.08 .08 .20 +13 .16 216 .32
1.45 1.45 1,45 3.85 3.21 3.12 5.07
5.40 4,30 5.12 1,58 7.33 5.95 8.73

43,54 43,06 42,54 43,84 38.33 37.25 33,33

9.56 i¢.13 .56 6.86 8,97 9.01 13,13
31.72 32,13 30.55 34,48 32,39 33,04 27.85
5.54 5.93 7.51 - - - -

W22 W23 14 W21 W27 .28 W13
1.98 2,00 2,03 .21 1.52 2,94 4,34
+56 WD h 1 W52 JAb 48 .49
AHAB AHAB AHAB AHAZB AHAB AHAB AHAB

49.7
1.72
13,8
.21
12.0
22
10.0
0.4
v 07
63
W41
+25
.09

9%3.55

2.44

13
2.48
5.78
34,33
13.46
38,20

« 24
2.45

54

AHAB

49.4
1.74
13.8
.22
12.1
.23
11.1
9.9
.09
59
.48
.23
.58

100.02

.96
14
2.88
5,37
36,01
11.49
42.00
« 25
2.46
49

ARAB

50.6
4.2
9.9

.10

15.4

P24
6.1
9.0
21
1.03
1.05
P21
W15

98.72

7.70
+36
6.62
9.87
20,37
20,80
26,97
12
6.36
Y

MISsC

46,3
.38
7.1
$61
19,8
35
17.0
8.5
.03
07
.03
$20
.03

100.40

.03
.18
64
19.16
17.73
35.86
25.02
b6
-1
VA3

Fp

12

99,45

09
.96
4,93
17.89
19,48
22,38
13.15
W57
20,21
.39

108

-1
3.40
22.37
19,35
34,39
14,22
.39
4,80
. 49

PIC

BESEVID
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TABLE 24:

5102
TiOz
A1203
Cr203
Fed
Mno
Hegl
Cal
Nazo
K,0
P205
Zrd,

Total

GLASSES IN MICROBRECCIA RAKE SAMPLE 15337

46

43.7
W19
23.4
W11
5.1
.09
14,6
13.0
W31
05
01
.01

100.77

43

45.0
+59
5.0
i1
5.8
.09
9.5
14,7
06
02

02
®

100.99

CIPW Molecular Norms

q
z

or

ab

an

dai

hy

ol

cm

il

ap
Color
Shape

Group

.01
.28
4,39
58,91
2,30
» 26
33,453
W12
23
.02

C
F
ANT

ANT

47

50.0
1,60
17,4
25
3.6
.16
10,3
10,7
+73
»38
34
03

101.51

l,62
04
2,22
B.49
42,65
6,14
37 .64

27

2.21
70

AlAB

49,2
1,44
17,5
.20
9,8
.17
10,0
1.1

s
L34
.07

100.98

42
06
2,59
6.43
43,03
7.65
36,88

222

2.00
2 71

AHAB

15

50.9
1.40
17.1
221
7.9
.12
9.2
11,2
v 36
37
W18
P14

101.23

3.84
+13
2.18
5.02
43,00
9.04
34,23

.23
1,95
»38

[
F
AHAB

49

50.2
1.50
17.0
221
10,2
16
9.3
10.9
.63
.52
.38
.12

i0l1.12

2.73
W11
3.07
5.65
42,03
7.65
35.65
23
2.09
+79

4
¥

AHAD

51

52,4
2.086
15.9%
28
19,4
.17
8.8
9.9
+60
34
v 33
W15

101.73

7.57
14
3.19
5.39
39.14
5.24
35.01

.31

2.87
1.11

AHAB

19

59,8
1.47
16.7
.25
1%.5
.16
10,0
10.9
.75
.50
43
.05

101.31

W75
W04
2.94
6.70
4n.52
5,38
37.47

.27

2.04
89

AHAB

is5

48.9
1.82
16,1
.18
12.1
£17
8.6
11.0
V67
. 66
43
.17

100,80

1.08
16
3.94
6.08
39.40
10.34
35.34
.20
2.56
91

AHAB

12

45,2
1.12
14,3
<35
14,5
.21
13.7
11.2
28
.11
.08

100,95

2.590
37,22
14,00
19.90
23.66
.38
1.55
.17

BAS

3¢

47,6
2.15
14,4
.29
17.0
.26
7.8
10.3
.50
.26
219
.12

100,487

+b7
W11
1,58
4.01
37.31
11,15
40.75

.32
3.08
41

BAS

18
42,3
8.
9,8
45
17.6
29
10.8
11.5
.12
.08
01
W03

101,10

.05
L49
1,12
26,95
25,76
29,25
4,14
.51
11.71
.02

BAS

SASBVID
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TABLE 24:

5§19,
T102
A1203
Cr203
FeQ
MnO
Mg0
Cao
Nazo
Kzﬂ
Zr0,
Total

CONTILNUED
20 3
42,8 45.4
4.6 .38
10.4 7.2
+ 30 W49
2040 20,1
225 229
10,2 17.4
11.4 8,9
246 19
.20 W05
20 *
204 04
100.85 100.44

CIPW Molecular Norms

q

z

or

ab

an

di

hy

ol

em

11

ap
Color
Shape

Group

.04
.22
4,27
26.60
14,412
16,78
19.28
+34
6.62
%

Y
F
PIC

L04
J30
1.71
18.71
20,48
24,22
33,44
54
.53

F?

44,5
42
7.3
W31
20,2
+31
18.0
8,7
.08
.06
W02
04

100,14

04
+36
W72
13.49
12,02
22,42
36.76
14
W39
04

FP

46,2
+98
11.3
233
20,13
+32
9,1
11.8
20
.06
+04

100,53

1.886
30.77
23,58
29.63
11,52

.37

1.41

.09

BAS

29

45,1
+39
7.5
W51
20,3
«32
17,3
8.9
W12
04
.02
02

1nn,52

.02
224
1.08
19.90
19,46
24,43
33.72
+56
54
4

F?

44,7
43
7.1
AT
20,4
.28
17,8
3.5
.16
Q7

02
99,93

.02
42
1,45
18.610
19,31
23.07
36,18
)
.60

FP

22

45.2
47
7.0
51
20,4
31
18,0
8.8
«11
« G4
+03

1nn,.84

18,48
19.96
24,18
34.89
.56
.63
06

FP

45.0
+ 50
7.2
X3l
20.5
W31
17.5
§.5
,08
.05

W02
100,14

0L
+ 30
72
12.31
18.57
26,71
33.13

45,0
W41
7.4
+30
29,5
» 29
17.9
8,6
$12
.08
. 08

110,50

1.08
19.40
18,16
23,92

255
+ 57
17

FP

24

43,7
W37
7.0
50
20.6
29
18.8
3.8
.08
06

100,20

+33
20.9
32
8.8
10,9
+36
24
11
.10

100,26

10
1.53
5.42
19.76
26,33
19.61

$.77

+ 39

20,86

W25

0
F
I0B

38

43,0
45
7.2
48
21.0
.28
8.9
8.9
W14
.04
W01

100,50

1,26
19,04
20,29
23.89
34,09

53
.63
.02

FP

SEASEVTID
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TABLE 24:

510,
TiOz
A1203
CE203
FeO
Mno
HMg0
Ca0O
Ha o0
K,0
P205
Zro,
Total

CIPW Molecular Norms

9
z

or
ab
an
di
hy
el
cm
11
ap
Colar
Shape

Group

CONTINUED
kL] 21
46.5 43,0
2,97 6.7
10,8 7.4
.34 W37
2L,1 21,4
.32 .30
6.7 10,9
1z.1 9.7
.23 41
11 17
07 .13
.01 .08
101,28 100.36
39 --
W01 W08
68 1.05
1.88 3.86
29,57 B,72
16,22 24,43
36.37 31.36
- 9.76
.39 W42
4,33 9.78
W15 28
B 0
S F
BAS BAS

100,71

01
86
3.65
17,94
20,64
18.43
24.36
69
13,37
06

108

Q2
100,46

02
1,22
5.12

20,59
21,13
22,18
23,128
250
5.20
76

PIC

PIC

16

42.6
3.8
8.2
W56
22,4
»29
13.2
9.1
W35
14
07

+05
100,66

W03
W85
3.23
20,99
217.00
21,12
27.52
»63
5.45
215

PIC

3.05
20,51
2n.32
22,59
26,52

.64

5.30

17

PIC

205
06

101.60

04
73
3.05
18.35
21.02
24 .86
25,90
.62
5,31
W11

PIC

.08

100.42

+ 04
.86
3.34
19,07
21.66
21.91
26.84
.65
5.47
.17

PIC

1,15
19,48
21.90
19,82
28.91
.64
5.18
W11

PIC

ric

SHSSVID
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TABLE 25

5104,
T104
A1203
Cr203
Fel
MnQ
Mg0
Cal
Bad
Nazo
Ky0
Pp0g
Zr04
Total

GLASSES IN MICROBRECCIA RAKE SAMPLE 15342,2-1

10

45,0
.20
27.9
.09
4,0
.10
6.8
16.4
04
+23
02
04
.07

100.8%

14

47.6
.99
21,6
.16
7.4
.15
10,5
12,3
W11
.32
.33
.14
.07

101.67

CIPW Molecular Norma

9
z

or
ab
an
di
hy
ol
cm
i1
ap

Color

Group

.07
.12
2.04
73.80
4.83
8.98
9.74
+10
.28
.09

ANT

07
1.91
2.82

55,34
2.97
29,82
5.31

W18
1.35

«29

HAB

2

48,0
1,03
20,5
13
g,3
W13
3.9
12,7
12
W63
W4l
.18
12

101,19

W11
2,40
5.79

51,35
7.93
26,52
4,00

.15
1,43

.38

c
AHABR

16

49.6
1.50
13.8
21
9.4
.18
9.2
10.40
.13
160
158
40
26

100.86

2,71
24
3,43
5.40
46,513
128
37.89
$ 24
2,10
84

0
AHAR

15

49,3
1.65
18.0
19
9.6
.18
B.6
0.3
16
2.45
57
W40
.22

101.62

.20
3,31
21.61
35.79
9.70
11,59
14,54
21
2,26
183

c

AHAR

20

42,9
.90
15,8
.27
15.9
+26
12.0
11,5
.02
*
04
+03
09

100,81

.09
W24

43.37
11,37
17,33
24,60
+ 20
2,67
07

BAS

7

46.3
v 53
11,2
38
19!3
.30
12.4
11,0
+06
Ilt.
+05
04
.06

101.76

.06
+ 30
1.27
29.98
15,84
27.06
20,27
43
.75
.09

BAS

22

45.8
+46
7.9
W42
1%.3
<31
18,2
7.9
11
+07
.06
05
07

100,63

.07
35
.63
21.04
14,39
32.1s
30.18

+ 64
.11

FP

30

45.3
4l
7.7
P43
l9.4
31
14,4
6.9
W 07
05
05
.04
11

100,17

.10
.30
45
20.62
10.76
33.41
33.26
48
' 58
» 08

FP

45.7
W41
8.1
.39
19.5
$ 32
17.1
8.6
.07
W13
.05
.04
06

100,47

06
.30
1.18
21,46
17.00
29.15
25,80
b4
58
.09

FP

19

45,1
a4
8,0
W42
19.5
.31
18,1
7.7
0B
05
.05
05
10

99,90

10
.30
46
21,60
13,34
31,36
31.38
W47
.62
.11

Fr

27

45.8
33
8.0
W45
19.5
34
17.1
7.1
Q09
02
505
04
W07

98,89

.07
+31
.19
22,06
11.06
41,31
23.98
.51
47
09

FF

28

43,6
W40
8,1
b1
19,5
.31
17,4
7.2
08
04
06
w05
02

99,17

02
»37
+37
22,11
11,22
38,59
26423
4B
57
.11

FP

31

4349
W40
7.9
LY
19.7
.31
16,9
7.8
203
W04
403
04
.09

99.64

.09
.30
37
21.55
14,05
37.36
25,15
.52
.57
.09

FP

46,2
W49
9.1
1
20,0
I36
14.0
10.9
.00
.08
«05
+06
.12

101.95

.11
.30
W73
21.41
23,70
25.09
24,34
+36
+69
.13

BAS

SHSSVID
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TABLE 25:

510,
Ti0,
Alzoa
Crq0y
FeQ
HnD
Mg0
Cal
Bad
Nazo
K20
Py05
ZrDz

Total

CIPW Molecular Nerms

q
Z

or
ab
an
di
hy
ol
cm
i1
ap

Color

Group

CONTINUED
25 12
45,1 45.5
W43 A4
7.9 7.5
W43 + 40
20,0 20.1
129 .30
18.4 17.6
743 8.3
07 06
06 .08
W05 D6
.04 .09
.03 .08
100,39 100,51
.01 08
30 «36
.54 .73
21.19 20.01
12,78 16,69
30.81 29.86
33,122 31.07
48 W45
«81 W62
09 19
G c
123 FP

45,1
48
7.6
W40
20,2
.30
18.8
8.0
.09
+09
.05
04
+ 05

141,20

.05
.30
.81

20,04

15.41

25.85

36,40
Y
«67
.09

FP

20.2
»31

9.6

9.2
»19
.49
220
+13
.22

140,05

.22
1,27
4.73

21,06
21.98
26.36
4.01
45
13.66
.30

108

29

45,3
.37
7.8
.45
20,3
32
17,3
7.4
.10
04
05
.04
14

99.61

.13
.30
.37
21.28
12,74
35.31
28,79
51
33
. 09

FP

45,6
W43
7.5
139
20.4
.30
17.9
8.3
06
W11
£03
04
.06

101.18

06
«30
+99
19,87
16,82
27.83
33.06
43
B0
.09

45,2
W45
7.8

20.4
.30

17.7

8,2
08
.10
L05
.04
.09

100.81

.09
.30
.90
20,71
15.92
27.47
33,50
Lhk
.63
.09

FP

17

45,6
41
8,0
W41
20.4
31
17.8
B.1l
09
.06
056
04
06

101,34

W08
«36
W34
21.29
14,90
29.52
32.27
245
37
.09

FP

21

45,12
W45
7.8
W43
20.6
.30
17.7
8,2
.08
.07
05
05
.11

101,04

.10
.30
.63
20.81
15,74
27.78
33,46
A48
63
.11

Fe

23

44,6
46
8.1
48
0.6
.30
16.6
3.4
, 09
09
05
086
1.15

100.98

1,05
.30
.82

21,76
16.07
25.16
33.57
54
« 65
.13

26

45,1
W37
7.7
43
2.6
W32
17.8
7.7
07
.08
.06
+ 04
.03

100,32

.03
.36
W73
20,59
14.16
30,03
33,04
+50
$32
.09

o

2,38
23,02
16.03
29,75
21.68

+ 55

5,15

22

PIC

18

42,6
3.7
9.0

48

21.8

34

13.0

8.3
W14
.37
.12
+09
+1L

1p00.07

W11
T4
3.45
23.36
15.17
26,16
24,94
+ 535
5.37
.20

BIC

SASSVID
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TABLE 263

510,
Ti0,
41,04
Cr203
Feld
MaQ
MgQ
Cal
Na o0
K20
Pyl

Total

GLASSES IN MICROBRECCIA RAKE SAMPLE 15343

8

41,5
7.9
10,2
.33
18,1
+ 20
10,4
10,9
.10
.09
W03

99,75

12

43,4
4B
6,8
W43
20,1
.30
19,0
8.0
08
.02
.01

98.62

CIPW Malecular Norms

or
ab

an
di
hy

ol
cm
il
ap

Ceolor
Shape

Graup

«56
94
28,56
22,54
30.51
4.85
38
11,59
.07

BAS

12
.73
18,44
17.46
21,22
40,85
L48
.68
L02

FP

14

43,9
46
7.1
W42
20,1
+30
18,9
8.0
11
*

086
100.35

.98
18.79
16.26
19,85
42.8%

W46

64

12

FP

13

43,4
45
6.9
b4
20,4
232
19,0
8,2
204

«01
99.16

+36
18.87
20.05
20,34
41,51
249
263
.02

FF

17

44.2
42
7.2
37
20,5
«29
18.6
8,7
+10
04
202

100,44

.24
.90
19,08
19,156
19.0%
40,56
L4l
.58
.04

FP

11

41.7
45
7.0
W41
20,7
+25
18.6
B.4
12
*

.01
99,65

1,08
18,72
18,58
19.20
41,30
W43
.63
.02

FP

44.5
)
7.0
W46
29,8
+26
18.6
8,3
N9
*
01

100,48

+81
18,72
17.95
23.12
38.24
W51
64
02

FP

43,8
Jh2
7.0
40
21,0
W23
18,4
8.4
.11
.02

99.78

.12
1.00
18.71
18.65
19.52
40.98
L84
.59

FP

35.2
14,2
.10
W47
21,8
+ 24
11,1
8.7

.17
W05

100.49

1,07
4.40
20,84
19,88
15,13
16,92
233
21,09
W1l

108

21,9

11.6

8.1
40
+13
.06

99,12

83
3.88
19,48
18.83
17.95
17.17
B4
21,09
14

10B

22,3
W24

16.6

8.8
48
14
+04

9%.00

+ 89
465
21,09
20.68
14,28
20.33
.47
17,59
.09

10B

69
3.66
22.74
18,71
21.14
26.26
55
6.26
17

PIC

98,97

249
.56
20,59
18.00
15,05
32.38
+60
5.24
W17

PIC

42
22.8
W26
13.7
8.8
+33
»11
W07

99.79

67
3.07
21.61
18,54
16.64
33.49
48
5.34
W15

PIC

7.2
51
22.9
v 26
12,1
8.2
W48
.18
.08

100.01

L.12
4.62
17.84
19.58
13.94
25.41
+59
16.73
18

I0B

STSEYID
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TABLE 27:

540,
T10,
Al904
Cra0y
Fel
ManD
HgQ
Cad
Na,0
Ko0D
9205
Zr0y

Total

CIPW Molecular

or
ab
an
di
hy
ol
en
i1
ap
Color
Shape

Group

IN MICROBRECCIA RAXE SAMPLE 15346

GLASSES
9 32
46,6 46.8
1,49 1,46
16,2 16,0
24 W23
12,7 12.8
W17 .18
11.1 11,1
11,2 11i.1
30 13
18 W16
12 10
.05 .09
106,35 101,238
Norms
.04 .08
1.07 W95
2,71 5.93
42,62 40.28
10,02 11.31
32,73 26.79
8,19 12,09
W26 .25
2,09 2,04
.25 21
Y Y
3 F
BAS BAS

34

46 . B
L.43
16,4
+23
12,9
.18
11,0
11,9
32
.18
13
205

10¢.62

04
1,07
2,88

42,99
8,78
33,92
7.58

25
2,00

27

BAS

46,5
1.60
14,6
.27
15,0
220
11.2
10,8
.21
.08

03
*

100,49

BAS

46,3
1.64
14.7
.26
15.1
222
11.0
11.1
62
233
14
0%

101,42

0L
1.95
5.57
36.39
14.24
22,31
16.66
.28
2,28
« 29

BAS

45,9
1.63
14.4
.27
15.1
W24
11,0
10,8
W66
£ 29
.08
£03

100.40

03
1,73
5.99

35.86
14,22
22,34
17,407
3D
2,29
17

BAS

46.1
1.63
14.0
.28
15,4
W22
11,0
10,7
48
W15
209
.02

100,07

02
90
4.38
36,22
13,73
29.42
9.51
31
2,31
.19

BAS

39

46,2
1.62
14.3
.30
15.4
23
11,0
10,3
47
W61
.20

100.43

2.45
4,27
36,16
11.41
29.43
13.23
W33
2.28
242

BAS

27

45.0
1.83
14,2
« 30
15.6
.25
10,6
10.9
.83
.38
.38

100.27

2.28
7.56
34,38
14,34
17.13
20,59
.33
2.58
. 81

BAS

53

46,4
1.68
l4.1
.28
15.8
.21
11.1
10.5
240
.17
12
03

100.79

03
1.02
3,63

36.59

12,23
32.20
11.37

31
2.37

+25

BAS

15

41,6
8,3
10,6
1)
17.4
W26
10.6
10,9
W45
.06
205
D1

100,67

.01
.37
4,20
27.78
22,45
24.512
8,04
» 50
12.01
W11

108

45,7
.39
743
W45
9.3
25
18,4
8.9
12
.03
.03

101,07

1,07
19.69
19.14
23,19
33.63

.49
54
.06

Fp

8,3
.50
19.3
+ 30
10.6
B.,2
=1
.22
#11
.03

97,06

.03
1.43
4,93

21,69
17.84
24,96
8,71
.60
19,57
.25

10B

SHSSVID
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TABLE 27:

5i0,
Ti0,
A1203
Cr203
Fel
MnD
MgQ
Cal0
Nazo
K,0
P205
ZrOz

Total

CONTINUED
43 6
41,3 43,7
5.2 3.2
9.5 10,4
W37 .26
19.6 20,0
»28 26
8.6 8.9
11.0 10,5
38 W46
14 .22
.11 .20
.06 04
100,54 100,14

CIPW Molecular Norms

q
z

or
ab
an
41
hy
ol
em
il
ap

Color
Shape

Group

06
.88
3.61
25,21
25.46
28,69
1.85
43
13.57
24

4]
F
ICB

04
1.36
4,33
26,94
21.09
30,47

7.43

.30
7.60

L4

Y
¥
BAS

36

43,6
5.0
16.2
.28
20,1
+26
16,1
9.2
W4l
W22
.18
.09

100,34

03
1.36
3,84

26,43
18,84
30.72
16,75
v32
7.26
+39

BAS

48

43,9
248
6.9
N
20,1
+26
19.5
8.2
07
.03
.03
02

99.95

02
.18
463
18.45
17.67
20.35
41,46
51
267
06

FP

23

44,5
40
7.1
.49
20,5
.29
18,2
8.8
.08
04

W02
*

100,42

18.95
19,74
21.27
37,93
254
56
L 04

FP

22

G4.4
48
7.0
45
20,6
.28
19,0
B.6
.10
04
.03

*

100,98

1.53
4,66
24,68
19.16
28.29
13.80
.31
7.09
43

BAS

50

44,0
Ny
7.2
Y
20.7
27
18.6
B.3
W05
07
L02

100,15

44,4
Yy
7.0
W48
21.0
.28
19.1
8.4
.09
04
.01

101.27

18.43
18.27
19.74
41,33
.52
.65
.02

FP

12

64,1
.45
6.9
A7
21,1
.29
18.8
B.&
.12
04
+02
.03

100.72

.03
24
1.08
18.14
18.66
18.93
41.74
W52
62
. 04

Fp

21

44,3
46
6.9
46
21,1
W31
18.9
8,4
.09
.05
.02
*

100,99

52

43.8
.50
7.1
66
21,2
.28
19,0
8,3
.07
.04
02

100,75

18.90
17,64
18,63
42,74
50
.69
04

Fp

16

44,0
A2
6.9
47
21.2
»28
18,7
B3
s 11
.03
.03

100,64

SHSEVID
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TABLE 27:

810,
Ti0,
A1203
Cr,G4
Fel
Mnd
Mg0
Cad
Na,0
K,0
PZOS
Zx0,
Total

CIPW Molecular Norms

L]
2

or
ab
an
di
hy
ol
em
11
ap
Color
Shape

Group

CONTINUED
20 25
44 .0 44,3
67 W65
6.8 7.1
Ny 67
21.13 21,3
.30 .28
19.1 18.5
8.3 8,6
.13 .10
l°3 .04
.03 ,03
x 08
100.94 101,22
-- 04
.18 W24
1.16 .89
17,80 18,72
18,39 18,84
18,16 19,17
43,07 40,89
.52 .51
.65 .62
.06 .06
e 0
F F
FP FP

13

44,1
43
6.5
46
21,4
30
18.8
8.5
»10
W05

«03
*

101,07

18,15
18,90
18.17
42,16
W50
60
.06

FP

33

44,1
W43
6.9
3
21.4
27
18,6
8.4
«07
105
203
lol

100,74

01
.30

18,36
1B.48
20,03
41.00
W53
+60
.06

FP

19

44,1
W48
6.8
49
21.4
231
18,8
8.6
11
.05
04

101.138

.98
17.82
19.48
17.62
42,50

.54

+66

.08

FP

31

44,4
a4
7.0
W47
21.4
130
18,7
8.5
W12
.05
.05

101.43

101.94

.05
1.49
442
23,10
23,94
28.47

8.83

29
9.06

+35

BAS

B.3
+ 46
21.7
W27
10.3
8.8
.52
21
208
.02

100,36

.02
1,33
5,00

21,10
25,08
16.37
14,21

54
21.18

.18

108

21,8

10.2

9.0
+ 45
.21
W11
.04

101.26

.04
1.32
4,67

21,36
20.24
18.1%
12,39

.52

21.01
.24

IOB

102,16

02
.18
.18
23.85
18.70
25,08
25.64
' 36
5.64
.15

PIC

48

09
09

101.26

.09
1,19
4.58

20,02
20.16
18.04
13,22

, 39

21,90
.20

I0B

+43
W18
07
.08

100,72

.08
1,13
4.11

18,60
19.82
16.97
17.10

.68
21,386

.16

I0B

261
22.4
29
11.5
8.4
VA7
17
.08
.05

101,37

.05
1,06
4,46

19,19
19,49
16.62
17.15

WAl
21.08

.18

IDR

SESSVID
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TABLE 27:

5104
T102
Al 504
Cf203
Fel
Mo O
Mg0
Cal
N320
K20
Pzﬂs
ZrOz
Total

CIPW Moplecular Norms

ab
an
di
hy
ol
cn
il
ap
Coelor

Shape

Group

CONTINUED
24 11
35,0 42.4
14,2 3.9
6.8 8.4
.68 49
22,6 22,7
.29 31
12,5 13,1
8.1 8,8
42 37
.16 .13
09 11
D4 .05
100,88 100,76
B4 W05
1,00 W79
4,00 3.42
17,20 21.51
19.85 18.18
15.45 21.89
20.49 27,77
.79 55
20,98 5,60
20 224
o] Y
s F
108 PIC

61

42,2
3.6
8.7

W47

22.7

.33

12,6

8.9
»32
.13
.08

100,03

35.l
14,3
7.0
169
22.8
+23
12,7
8.1
P43
20
106
05

101,71

+05
1.24
4,06
17,43
19.52
13,71
22.11
.80
20,94
W13

I0B

22.8
.29

12.1

8.2
Y
18
.07
10

101.76

s 10
1.12
4,16

17.79
19.70
15.63
19.12

+79
21.44

15

I0B

.08
W04

100,05

L 04
71
3.44
21,09
17.64
20.57
30,37
162
5.34
17

PIC

22,9
+33

13,1

8.9
.38
.10
.10

10.82

3.51
21,54
1B.60
20.38
28.97

38

5.59

W22

PIC

2.96
20,40
18,42
21.61
29.94
.61
5.17
17

L

PIC

05
100,34

05
61
3.43
20.80
18.10
20.45
47 .45
» 59
5.18
.19

PIC

23,1

11,1

8.6
L4
.16
.11
05

100,97

.05
1.00
4,18

20.24
19.34
17.47
19.33

.57

17,55
<24

0
F

1088

44

8
6
.9
31
.30
14,2
B.6
.32
.08

+09
.02

100.57

02
48
2,95
20.45
18,26
18,81
33,05
.63
5.16
.19

Y
F
PIC

SASSVTI
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TABLE 27:

510,
Ti0,
A1203
Ct203
Fel
MaQ
HMgO
CalQ
NaZO
K,0
P205
ZIOZ

Total

CIFW Molecular

q
z

or

ab

an

di

hy

ol

em

1

ap
Colox
Shape

Group

CONTINUED
46 56
41,5 36,0
4,2 11.8
3,2 8.1
W49 L4909
23.2 23.2
. 30 30
12,7 10.9
8.8 8.4
W43 A7
.15 .19
.10 .10
W05 .03
100,12 100,47
Norms
035 .03
92 1.20
4,01 4,51
20,80 20,79
19.13 18.46
18.07 14,73
30.16 21.89
56 58
6,08 17.58
22 W22
Y o
¥ s
PIC 10B

38

0
6
W6
18
4
.33
5.3
11,8
34
.19
37
07

101,18

22
W07
1.20
3.286
25,76
27,36
31,26

W21

3.82
.83

BAS

42

16.5
11.7
7.4
W54
23.4
.30
11.8
8.4
.48
.16
.10
.03

100.86

08
1.00
4,56

18,53
19.84
14,38
23.48

.63

17.23
22

I0B

e 32
.12
.09
03

101,66

.03
o773
2,95
21,45
22,20
25.1%
22.17
+B1
4,58
08

PIC

23.8
.30

19,9

8.9
+ 35
»18
.08
204

102,12

04
1.11
3.17

20,30
20,32
11,52
23.30

.54
17,51

.18

I0B

24,6
W34

14,3

3.9
.32
.07
« Q4
04

100,61

204
W42
2,95
20,72
19,46
9.91
43,68
.45
3.29
.08

PIC

51

41.8
1.40
B.0

.50

25,7

«31

12,86

9.7
«18
109
06
.01

100.35

+ 00
.01
+55
1,68
21.33
22,38
11,74
39.39
.57
2.02
.13

BAS

SHS S8V
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TAELE 28:

5102
Ti0,
Al 0 4
Cr203
FeO
Mn0
MgoO
Bad
Cal
Na 0
Ka0
Fa0s
ZrOz
Total

GREEN CLASSES IN MICROBRECCIA RAKE SAMPLE 15349,2

11

46,5
,49
8.5
.39
19,2
.30
16.4
.03
8.6
.20
.07
.04
.03

100,69

8

45.5
W43
8.1
+40
19.6
W32
16,1
02
8.6
423
035
03
.04

99,36

GIPW Molecular Norms

z
or
ab
an
di
hy
ol
<m
11
ap

.03
41
1,80
22,10
16,37
32,01
26.09
E
68
08

04
+30
2,10
21.29
17.62
29.44
28,09
W45
W61
.06

7

45.2
46
7.6
+35
20.1
.31
17.0

8.1
20
W06
.03
04

899,46

.04
=1
1,82
19.96
16,590
29.13
31.405
W43
635
2086

10

45,6
53
7.8
140
20,1
20.1
17.3

8,1
19
207
04
.03

100,48

+03
42
1.71
20,30
15,97
29,30
31.01
o4
W74
208

17

45,2
Y
7.5
240
20,4
W32
16.6
03
8,3
16
.05
W03
+ 04

99.43

04
» 30
1,46
19,95
17.52
29,54
31,02
45
W67
06

44,7
45
7.6
L 40
20,4
L3l
16.4
.03
8,5
.20
.06
03
04

99,05

W04
36
1.813
20,09
18,35
26,04
32.14
+45
264
06

45.5
45
7.8
+ 39
20,8
+ 30
16.9
L
B,
W21
+ 086
405
.03

100.56

04
l36
1.89
20,23
16.76
27.42
32.14
W43
63
+ 10

SHSEVID
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TABLE 29:

510,
Ti0,
A1203
Cra0,
Tel
Mno
Mgl
Ca?d
Nazo
K20
Ps0g
Zr02
Total

GLASSES IN MICROBRECCIA RAKE

38

46,8
1,12
20,3
14
8.0
.10
11.7
12,2
.09
.07
W01
06

100,59

10

46,6
+ 86
18,7
+16
3.0
09
13.6
11,5
.60
26
W15
.02

100,54

CIPW Molecular Norms

q
z
or
ab
an
di
hy
ol
cm
i1
ap

Color
Shape

Group

.05
WAL
.80
54,15
4,48
32.28
6,11
.15
1.34
02

c
F
HAB

02
1.50
5.27
46,53

6,64
20,43
17,95

A7
1.17

31

C
8

AHAB

41

48.0
1,57
1%.4
14
8,3
12
11,0
11.1
38
34
.08
12

100.96

11
1,98
5,14
48,72
4.06
33.30
4.18
+15
2‘16

.18

C
F

AHAB

SAMPLE 15352
2 33
49.2 49.4
»31 1.08
17.8 18,5
33 21
B.b 9.4
14 + 16
12,7 9.8
11.9 11,2
06 62
03 +38
* »16
* 212
101,07 101,03
- 068
- .11
.17 2,23
+33 5.53
47.42 46,29
B,50 6.30
41.75 36,80
.83 --
.36 23
W42 1.49
-~ «33
c C
F 3
HAB AHAB

17

50,0
1.28
17.1
.22
9.4
.11
10.1
10.%
66
Y
.29
.12

100,62

1.91
.11
2,71
5,74
42,39
7.78
36.73

.24
1,78

W6l

c

F

AHAB

29

50,9
1.34
18,0
.18
9.6
215
g.1
11,1
62
+56
W53
.11

101,26

4,46
10
3,31
6,20
44,39
5.78
32.58
+ 20
1.87
1.11

c
F

AHAR

49,7
1.51
17,2
.22
9.7
.19
10,2
in,9
.64
L43
L4l
.08

101.18

1,56
07
2,52
5.71
42,55
6.84
38,56
24
2.09
.85

P
F

AHAB

36

49,8
1.32
17.5
W21
2.8
212
9.5
10.8
=3
L 40
W17
.13

100,20

2,58
12
2.38
4,96
44,35
6.72
36.45
23
1,85
1

c
5

AHAB

45

50.2
1.41
16,6
24
10.0
13
9.4
10,4
.68
52
W43
12

100,13

3.30
11
3.10
6,16
41,07
6,52
36,58

.26

1,98
51

AHAB

40

54,4
W61
13,9
43
10.1
,18
11.0
-9.2
.16
.03

100,01

MISC

34

48,0
4,0
18,3
W12
11.2
.19
5.8
12,2
W46
+ 14
.03
.32

100.76

5.93
W30
.85

4,24

48,74
13,56
23,46

14

5.72
.06

F

MISC

37

45,6
1,32
16,3
.30
12.4
W16
12,2
10.8
G4
19
W17
.06

29,34

205
1.13
3.96

42,11
B.4b
25,90
15,835
+33
1.84
.36

R

HAB

30

52,2
7.8
10.4
46
18.2
. 30
10,4
10,9
.32
W12
.05
.01

10l.16

W01
.73
2.98
27.37
2,52
27.36
6,93
.52
11.26
W11

BAS

28

44,5
4,5
10.9
229
19,5
.26
9.8
10,1
48
430
.16
07
100,86

06
1,83
4.46

27,62
18,30
30.38
9.9%
33
648
.34

BAS

SHSEVTID
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TABLE 29:

Total

CONTINUED
44 3
45.1 44,9
+38 W45
7.4 7,3
.51 W51
20,2 20,5
.23 + 30
17.8 17.6
8.6 8.6
»10 »13
07 .04
02 .03
* *
inQ,46 100,36

CIPW Molecular Norms

9
z
or
ab
an
di
hy
ol
cm
11
ap

Color
Shape

Graup

FP

22

44,3
« 39
7.7
«52
20.6
«30
17,7
8.9
W11
+ 06

«01
100.59

.01
«36
.99
20.38
23,09
19,46
38,50
+57
34

GP

16

44,9
43
7.1
52
20.8
+ 30
17,8
8.6
W16
+ 07
01
.01

100.68

.41
W41
1,28
18.58
19,28
22,95
36.30
+ 57
.60
.02

FP

45.4
W47
7.1
W51
21.0
.31
17.0
3.6
.16
.07
.02
.04

100,68

04

$ 42
1.44
18.56
19,38
26,48
32.41
« 36
.66
«04

g3

47

44.90
+39
7.1
W31
21.1
»29
la‘ﬁ
8.4
.14
.07
*

01
100.41

01
W41
1.26
18,58
18.54
18,56
41,52
+ 36

F¥P

42

44,3
A4
7.0
Y]
21.2
W27
18,2
8.6
.13
06
03
04

100.76

04
+35
1.17
18.35
19.31
19,55
40,02
W34
+61
06

Fr

1

45,3
.39
6.9
30
21.3
I32
17.6
8.6
16
W05
02
01

101,15

201
+30
l.44
17,96
19.64
24,21
35,31
¢35
164
204

FP

24

36.3
13.4
3.6
W48
21.3
29
10,3
9.0
48
.21
.10
W06

150,72

406
1.32
4,59

22,03

19.84

18,98

12.54

.56

19,36

.22

IOB

36.0
14.2
7.9
.62
21.6
.32
10.4
4.9
W45
.17
.05
G4

100.65

04
1,07
4,32

20,36
21.20
19,81
11.20

W73

21.14%
L1l

IOB

1,25
4,38
20,90
20.68
18,67
12.84
.65
20.37
.18

10RB

32

42,2

.8
W49
22.8
, 28
12.0
9.6
l32
12
.08
06

140,45

206
74
2,98
23.08
19,43
21,84
25.35
56
5.78
.17

PIC

« 05
100,32

.05
.86
3,08
22.46
18,72
21,40
26,56
.58
6.00
.20

PIC

SASSYID
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TABLE 30:

3104
Ti0,
Al 504
Crq04
Fel
Hno
MgQ
caqQ
Nazo
K,0
Py05
Total

GREEN GLASS SPHERULES IN MICROBRECCTIA RAKE SAMPLE 15365,1-1

14

44,9
43
8.7
W48
20.1
22
15.7
8,3
.09
.02
.03

99,97

28

43,7
W40
7.9
A9
20,5
27
16,3
8.4
08
04
04

98,12

CIPW Molecular Norms

or
ab
an
di
hy
ol
cm
il
ap

W12
.83
23.86
14,51
32,52
16,94
.54
61
.06

W24
T4
211.77
16,79
26,01
33,23
.56
.58
.09

i1

4441
A2
7.6
W32
20.6
27
15.9
3,7
14
.05
02

698,32

»30
1.30
20.61
19,05
25.55
31,96
59
.60
04

18

43.6
43
Teh
A48
21,3
25
16,2
8.8
+11
W03
00{0

28,66

.30
1,02
20,12
19,61
21,99
35,689
+35
W58
W09

11

44,4
43
7.8
W51
21.5
' 28
1643
9.1
.13
»05
S04

109.74

+30
1.18
20,70
19.60
20,70
36.27
.56
60
+08

40

43,8
Jhh
7.2
.49
21,6
22
15.9
8.8
W11
04
104

93.64

V24
L.02
19.64
29.10
23.62
34,10
W56
+63
09

29

43,4
N
7.7
4B
21,7
24
16,3
8.4
W10
.03
04

98.84

.13
. 92
21,04
17.21
22,90
36,48
« 54
W64
98

22

43.6
W48
7.2
' 22
21.7
224
16.4
9.0
.14
' 15
.03

99.35

I30
1.28
19.29
20.92
12.08
37.79
.58
68
.08

43,8
.38
7.3
L49
21,8
.28
16.1
8.6
.12
.04
.02

98,93

W24
1,11
19,80
19.13
23,21
35.36
33
34
04

43.0
A2
8.2
ey
21,8
W27
16,0
8.5
.11
035
04

98.87

30
1,01
22,34
16.38
20,34
38,19
54
.60
08

43,8
4l
7.6
W51
21.8
126
16,2
9.1
192
08
+03

99,85

24
W91
20.54
20,18
19.91
i7.o0l
W57
.58
06

17

44,2
41
7.5
.49
21,8
26
16,4
8.8
.08
04
,02

100,01

W24
.73
20.31
19.08
23,13
35,32
236
B4
.06

20

43.3
hb
7.1
51
21.8
25
16.1
8.7
+11
s 05
W03

98.39

+ 30
1,02
19,37
20,04
21,34
36.65
-1
+63
+06

25

43,8
42
7uk
«51
21.8
«29
16.2
8.8
.11
.05
.04

99.42

.30
1.01
20,00
12,50
2L.76
36.16
057
+60
.08

12

53.4
W45
7.4
. 50
22,1
30
16.2
B.4
.16
.06
04

99.01

+36
1.48
19,82
18,16
21,18
37.71
.36
-1
.08

SASSVID
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TABLE 31:

8§10,
TiOz
Ala04
51'103
Fe0
Mn0
Mgo
CaQ
Ha,0
K;Q
P205
Total

CHONDRULES OF GRFEN GLASS COMPOSITIDN IN MICROBRECCIA RAKE SAMPLE 1536%5,1-1

35

4bd, 4
W43
8.9
.48
20.3
W25
14,6
8.7
« 10
.04
04

98,24

32

44,7
Y
9,1
L 50
20,4
V24
15.5
8,9
.10
.03
.05

100,40

CIPW Molecular Norms

or
ab
an
di
hy
ol
cm
i1

ap

W24
.93
24,60
15,91
30,68
26,38
+53
62
09

.18
21
24,67
15.86
27.37
29,66
»36
.68
.11

33

43,1
246
B.2
30
20,4
2253
15.6
8.6
W12
.03
204

100.00

L8
1,09
24,02
15,22
3t,10
28,09
36
W65
.08

13

43,0
rbh
9.3
48
20,5
25
14,9
9.0
s 11
.05
04

38,07

W31
1,02
25,64
16.29
21,48
33.99
+35
164
.09

CHONDRULE DATA

BULK ANALYSES

15

44.1
51
9.4
49
0.5
.28
13,3
9.6
13
.03
086

98,42

31
1.21
25.93
18,57
26,38
26,18
456
74
.13

30

46,1
L4k
8.7
.51
20.5
L 26
15.0
8.5
.11
.03
L 058

98.20

.18
1,02
24.00
15.49
29.53
28,45
.58
64
L1

23

43.4
40
8.4
+ 50
20.7
26
15,2
9,2
W10
W05
.04

98.25

.31
.93
23,11
19.08
21,74
33.60
57
.58
Mk

1

43,7
bk
2.0
W49
20.8
W25
15.1
9,2
.13
.03
203

98.19

.18
1.40
21.84
20,21
22,173
32.37
1
B4
.06

44,2
J42
B.3
47
20,9
.26
15.2
9,2
.11
.06
.03

99.15

36
1,01
22,56
19.27
23,98
31.61
+ 33
.60

. 06

16

44,3
42
7.7
. 49
20,9
.25
15.5
8.6
. 10
04
.03

98,33

25
.93
21.16
18.23
28,58
2%.62
36
W61
.06

24

43,8
+30
8,8
.53
21,2
.29
15.2
9.5
.11
.02
.05

100,00

12
1,01
23.89
19.01
20,23
34,33
.59
.71
11

SATNUANORD
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TABLE 31:

5102
TiDz
Al504q
Cr,04
Fel
MnQ
Mg0
Cad
Nazo
K,0
P25

Total

CIPW Molecular Norma

or
ab
an
di
hy
ol

cm
i1

ap

CONTINUED
[ 27
43.3 44,2
46 ,43
8.9 2,0
.50 .54
21.3 21,3
W25 .26
14.7 15.1
9.0 3.0
.15 .09
.04 .03
.05 Q5
98,65 100,00
.24 .18
1.39 .82
24,28 24,52
17.22 16.51
21.73 24,91
33.77 31,73
.57 60
.66 LBl
11 11

38

43,3
45
8.3
Y]
21,3
.24
15.8
9,0
10
04
04

99,035

24
.92
22,63
18,30
20,06
36,535
=13
.64
.08

10

44,1
L40
8,7
W45
21.3
.26
15.4
8.6
.11
.04
.02

99,42

W24
1.01
23,67
15,88
25,71
32.31
+35
+37
04

43,6
.46
9,2
49
21,4
W27
15,5
8.9
.11
203
04

100,00

18
1.00
24,93
15,75
21,21
35,64
+35
W65
.08

43,6
48
8.7
.50
21,5
.25
16,3
8.5
.10
.02
05

100.00

W12
.91
23.57
15.10
22,22
36,74
W56
.68
.11

34

b4, 4
46
8,0
.50
21,5
W26
14,7
8.7
16
W04
W04

98,76

24
1.49
11,172
18,13
28,19
28,95
W57
W62
09

43,9
LG8
8.6
L 49
21.5
26
15.0
2.1
W12
W05
.03

99.53

30
1.10
23,34
18.16
22,72
33.07
35
.68
.06

18

43.1
46
8.5
.52
21.6
.28
15.2
9,1
.10
.05
.03

98,94

., 30
.92
23.28
18,41
19.54
36,24
.59
L66
L 08

37

43.4
. 39

" 8.3

. 50
21.7
24
14.5
9.2
.09
02
.03

98.37

12
.84
23.06
19.33
22,818
32.56
W57
56
.06

42,9
Yy
8.0
W49
21.7
W26
15.6
8.6
.14
W03
.05

93.19%

+18
1.30
21.88
17.5¢%
20,80
36.97
56
.61
11

36

41.5
.48
9.2
s 4B
21.8
W24
13.6
9.5
.10
.02
.04

98.96

.12
.93
25.49
18,46
22.74
30,94
+55
.69
09

39

44,6
.48
8.4
.51
22.90
)
14.4
9.4
.13
W04
L 04

100,27

24
1.19
22,69
1%9.72
24,60
3o.21
.57
.68
.08

26

44,2
W45
7.9
W49
22.0
W27
15.5
4.0
11
04

. 04

100.00

24
1,01
21,36
19.12
23.29
33.71
35
-3
.08

SETNAQAKOUD
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TABLE 32:

810,
Ti0,
A1203
CL'203
FeD
MnO
Mg 0
Cap
Nazo
Ka0Q
P205
Total

MATRIX GLASS IN DIFFERENT CHONDRULES

LARGE CHONDRULE AND ITS INTERSTITIAL GLASS IN MICROBREGCIA RAKE SAMPLE 15315,2-2

37

49,4
.63
11.1
.49
18.2
43
4.8
13,9
.20
X

02
99,22

23

48,7
.65
11,0
.54
18.92
'y
6.1
12.8
.15
*

W03
99.31

CIPW Molecular Norms

9

ah
an
di
hy
ol
cm
i1

ap

4,92
1.91
31.30
33,60
26,66
237
1.01
04

3.19
1,43
3l.11
28.79
33.83
63
.96
07

3

47 .4
.58

5,2
47

19.3
240
8,8

10.8
.14
#*

04
97.13

W81
1,35
26.30
24,78
45,25
.00
o35
87
.09

19

48.5
N1
10.2
+53
198.5
1
6,8
12,6
.13

04
99,138

2,24
1.24
28,85
29,63
36,39
02
94

15

48.3
«63
10.4
5l
19,8
42
7.3
12.6
217

04
100.67

.76
1,60
28.93
29.02
38.10

.59
292
.09

27

47.8
W65
9.9
62
12.8
W47
7.1
13.1
»11

.03
39.58

.62
1.04
28,01
32.33
36,26

.72
496
07

38

47,3
+60
9.9
+60
20.0
45
6.6
12.2
‘11
®
02

97.78

1,63
1,06
2B.60
29,22
37.83
.71
» 90
04

32

46.6
W61

8.9
+52

2n.3
+ 40
7.6

12.9
11
*

.04
97.98

1,06
25.52
34,27
34.77

2.75

«61
91
.09

36

47.8
.62
10,1
b4
20.6
.46
7.0
12,7
11

.02
100,06

L 40
1,04
28.50
30.16
38,20

W Th
.92
.04

24

46.2
.56
9,7
.56
20.9
45
B.7
11.7
W12

.03
98,92

1.14
27.43
27,00
34,74

8.156

' 65
.82
.07

45.6
49
7.9
W55
21.1
A4
10.7
11.1
.09

.01
37,98

.86
22,45
28,73
32,56
14,01

b4

72

.02

39

46.6
.58
8,5
52
1.2
49
2.8
11,6
W11

.01
99.41

1.04
23,84
29,21
34,34
10,11

.60
.85
.02

45,9
.33
B.2
23
21.8
4b
9.8
11,3
.10

.02
98,64

+ 95
23.24
28,82
33,49
12,04

64

.78

04

STTNUANOHD



CHCHNDRULES
MATRIX GLASS WITHIN A SINGLE CHONDRULE

TABLE 33: GLASS MATRTX IN GREEN GLASS CHONDRULES FROM MICROBRECCIA RAKE SAMPLE 15365,1-1

Interstitial glass

Large Chondrule * 8 11 10 13 12 9 &
5§10, 45,8 47.5 46,5 46,0 46,7 47,2 45,0 45,7
Ti0, W46 W61 W45 .48 .53 Y . 50 A
A1203 8,6 0.0 9,0 9.8 3.6 9.9 2.2 8.1
Cr,04 .52 W35 56 L32 .58 55 57 .56
Fal 19,7 19,6 20,2 20,3 20.5 2n,8 21.4 21,5
MnO .30 -1 .57 W52 .63 .58 .53 .50
Mgl 15,2 7.9 9,8 8.3 B.4 8.5 10.3 12,2
cal 9,3 12,5 11,3 12,1 11.9 11l.5 11.4 10,6
Na o0 .01 14 .14 .13 .09 +20 +13 .09
K,0 08 & L01 A * 01 * ®
Py05 .03 .03 01 .02 .02 .02 W04 .03
Total 100,00 899,37 98,54 98,17 58.95 98,75 99,07 99.72

CIPW Molecular Norms

ar 06 - .06 - —-- .06 - -

ab .73 1,32 1,33 1,24 86 1.88 1,22 .84
an 23,46 28,09 25,24 27.88 27,31 27.36 25.75 22.50
di 18.359 29,63 27.11 28,76 258.04 25,87 26,68 25,45
hy 32,02 38,27 36.03 33.16 37.34 37,90 26.48 30,11
ol 23,84 1,09 8.90 7.5%9 5.96 5.54 18,39 19.56
cm 58 B4 a4 W61 .67 .63 W66 .64
il 65 .90 66 W71 .78 .72 .73 1A
ap .06 .07 .02 04 Oh L064 .09 .06

+ 3.8 nom in diameter

OLIVINE

TABLE 34: SKELETAL OLIVINES IN LARGE CHONDRULE FROM MICROBRECCTA RAKE SAMPLE 15315,2-2

7 4 2 5 3 13 1
510, 35,2 32,0 39.3 39.3 39.6 39,1 39.3
Ti0, W03 05 Q4 W05 .03 05 «10
Cr,04 A3 W43 W43 .38 W48 'y Vab
Fel 21.0 21,1 21,2 21,4 21,5 22,0 22.6
MnO .31 »31 232 32 W31 .29 .35
MgO 38,2 38.8 38,2 38.8 36.4 36.2 37.3
Cal .73 .86 97 1,11 .92 70 1.79
Total 99.90 100,35 100.48 101,36 99.24 98,81 101,88

Number of Ions on the Basis of 4 (0)

Si 1.013 1,005 1.013 1.006 1,033 1.028 1.008
Ti .001 001 001 001 001 .001 002
Ccr 009 003 .009 008 .010 010 .009
Fe 433 435 457 2458 469 48B4 L 485
Mn 2007 007 .007 007 007 007 .008
Mg 1.474 1.490 1,468 1,480 1.416é 1,418 1,426
Ca 020 024 027 030 026 .020 049
Z 1.015 1,005 1.013 1.006 1,033 1.028 1,008
X 1,966 1,586 1,969 1.984 1,929 L.940 1,975
Sum 2,981 2,991 2.982 2.990 2,962 2,968 2,987

Molecular End Members

Fo 76.4 76.6 76.3 76,4 75.1 4.
Fa 23.6 23.4 23,7 23.6 24,9 25.4 25.4

o
~
=~
.
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