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Table 1. Chemical Compositions and lonic Contents of Kaersutitic Amphiboles

Sample Number* 1 2 3 4 5 6 7 8
Oxide Weight %

Sio2 41.62 41.79 41.14 41.91 41.19 41.70 43.11 42.40
Tio2 0.90 0.77 2.50 2.78 2.44 2.80 0.78 2.59
Al203 16.01 15.80 15.93 13.77 14.39 13.97 12.94 12.78
Cr203 0.84 0.92 1.20 2.10 1.74 1.87 2.19 0.42
Fe203 1.38 1.52 1.69 1.53 2.29 2.21 1.76 3.41
FeO 2.64 2.64 2.64 2.67 3.51 3.11 2.48 5.42
MnO 0.01 0.05 0.06 0.06 0.07 0.07 0.04 0.14
Zn0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NiO 0.11 0.09 0.11 0.12 0.07 0.08 0.10 0.00
MgO 18.25 18.35 17.63 18.02 17.43 17.68 19.39 15.53
Ca0 11.92 11.78 11.50 11.04 11.13 11.22 11.26 10.70
BaO 0.01 0.01 0.03 0.03 0.02 0.02 0.02 0.02
Na20 2.73 2.67 3.01 2.76 2.62 2.66 3.06 2.53
K20 0.39 0.03 0.79 1.50 1.73 1.77 1.37 1.58
H20 1.50 1.60 1.11 1.12 1.20 1.10 1.50 2.29
F 0.02 0.01 0.08 0.12 0.16 0.13 0.19 0.00
Cl 0.01 0.01 0.00 0.01 0.07 0.01 0.03 0.00
Analysis E-M-I E-M-I E-M-I E-M-I| E-M-I E-M-| E-M-1 w
Technique**

Normalized to 24 Anions

Si 6.03 6.05 5.95 6.08 5.98 6.03 6.18 6.13
Al (4) 1.97 1.95 2.05 1.92 2.02 1.97 1.82 1.87
Al (6) 0.76 0.75 0.67 0.44 0.44 0.41 0.36 0.31
Ti 0.10 0.08 0.27 0.30 0.27 0.30 0.08 0.28
Cr 0.10 0.11 0.14 0.24 0.20 0.21 0.25 0.05
Fe3+ 0.15 0.17 0.18 0.17 0.25 0.24 0.19 0.37
Fe2+ 0.32 0.32 0.32 0.32 0.43 0.38 0.30 0.66
Mn 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.02
Ni 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Mg 3.94 3.96 3.80 3.90 3.77 3.81 4.14 3.35
Ca 1.85 1.83 1.78 1.72 1.73 1.74 1.73 1.66
Na 0.77 0.75 0.84 0.78 0.74 0.75 0.85 0.71
K 0.07 0.01 0.15 0.28 0.32 0.33 0.25 0.29
H 1.45 1.55 1.07 1.08 1.16 1.06 1.43 2.21
F 0.01 0.00 0.04 0.06 0.07 0.06 0.09 0.00
Cl 0.00 0.00 0.00 0.00 0.02 0.00 0.01 0.00
Tet Occ 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
M(1,2,3) Occ 5.06 5.08 5.08 5.07 5.00 5.00 5.04 5.00
M(4) Occ 217 2.15 2.10 2.04 2.10 2.12 2.03 2.00
Total A site 0.84 0.76 0.99 1.05 1.06 1.07 1.10 0.69

“Sample numbers refer to samples described in the Appendix

**The first symbol indicates the analytical technique:
fluoresence and wet chemical, E= electron microprobe. The second symbol indicates the
analytical technique for measuring ferric-ferrous ratio, if different than wet chemical
analysis: M= Mossbauer spectroscopy, ?= method not reported. Third symbol: |= water .

analysis from ion microprobe

W= wet chemical, FW= combined X-ray



9 10 11 12 13 14 15 16 17 18
40.45 41.20 40.28 39.57 45.17 39.83 41.46 40.65 39.15 39.78
4.24 3.94 4.17 4.19 2.1 2.56 5.70 4.52 7.55 7.00
14.69 13.21 13.77 16.29 7.68 14.98 14.24 17.12 13.67 14.13
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.27 5.21 4.55 7.13 14.30 7.66 3.32 4.26 7.11 4.61
5.34 5.57 7.92 1.56 2.81 3.78 5.70 5.53 5.05 7.31
0.09 0.10 0.11 0.21 0.41 0.41 0.08 0.34 0.14 0.12
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12.96 13.41 12.17 14.92 13.44 14.44 13.68 9.96 11.29 11.01
10.48 10.23 10.43 9.32 11.18 12.39 11.62 12.88 11.65 10.75
0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.17 2.26 2.26 3.48 1.35 2.27 2.29 1.74 3.41 2.57
2.24 2.13 2.12 1.95 1.09 1.25 1.72 2.80 0.59 1.58
1.85 2.27 1.76 0.84 0.19 0.58 0.12 0.36 0.45 0.37
0.00 0.00 0.00 0.00 0.35 0.00 0.42 0.42 0.31 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F-? F-? F-? W w W w W w W
5.92 6.02 5.98 5.81 6.70 5.91 6.10 6.00 5.81 6.00
2.08 1.98 2.02 2.19 1.30 2.09 1.90 2.00 2.19 2.00
0.45 0.29 0.38 0.63 0.05 0.52 0.57 0.97 0.20 0.51
0.47 0.43 0.47 0.46 0.24 0.29 0.63 0.50 0.84 0.79
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.57 0.51 0.79 1.60 0.85 0.37 0.47 0.79 0.52
0.65 0.68 0.98 0.19 0.35 0.47 0.70 0.68 0.63 0.92
0.01 0.01 0.01 0.03 0.05 0.05 0.01 0.04 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.83 2.92 2.69 3.27 2.97 3.19 3.00 2.19 2.50 2.47
1.64 1.60 1.66 1.47 1.78 1.97 1.83 2.04 1.85 1.74
0.62 0.64 0.65 0.99 0.39 0.65 0.65 0.50 0.98 0.75
0.42 0.40 0.40 0.37 0.21 0.24 0.32 0.53 0.11 0.30
1.81 2.21 1.74 0.82 0.19 0.57 0.12 0.35 0.45 0.37
0.00 0.00 0.00 0.00 0.16 0.00 0.20 0.20 0.15 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
4.99 4.90 5.00 5.17 5.00 5.00 5.00 4.86 4.98 5.00
2.00 2.00 2.00 2.00 2.03 2.34 2.1 2.04 2.00 2.00
0.68 0.64 0.75 1.01 0.59 0.89 0.98 1.02 0.95 1.03




19 20 21 22 23 24 25 26 27 28
39.01 39.20 38.85 38.86 38.67 39.98 38.20 38.67 39.44 39.31
6.05 4.88 6.02 5.71 5.71 5.68 6.23 5.90 5.16 4.14
13.60 13.25 14.83 13.33 13.31 14.17 13.81 13.50 13.84 15.37
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.25 2.97 0.86 0.64 3.88 10.02 5.23 11.32 4.16 4.71
7.42 10.49 12.48 11.32 9.91 4.01 7.04 4.30 6.67 4.66
0.14 0.17 0.18 0.12 0.15 0.13 0.17 0.19 0.08 0.10
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11.73 11.57 10.72 11.14 10.15 10.45 11.29 9.55 12.99 13.89
12.05 12.59 10.29 11.86 11.56 9.62 12.13 11.88 11.57 12.54
0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.51 2.68 2.7 2.13 2.20 3.49 2.46 2.55 2.18 2.36
1.1 0.88 1.03 1.99 2.03 1.52 0.85 1.05 2.04 2.04
0.98 1.17 2.05 2.08 2.09 0.99 1.34 0.50 1.19 1.38
0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00
w W FW FW W FwW FW Fw FwW FwW
5.84 5.91 5.77 5.84 5.79 5.91 5.75 5.86 5.89 5.76
2.16 2.09 2.23 2.16 2.21 2.09 2.25 2.14 2.11 2.24
0.24 0.26 0.36 0.20 0.14 0.38 0.21 0.27 0.33 0.42
0.68 0.55 0.67 0.65 0.64 0.63 0.71 0.67 0.58 0.46
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.59 0.34 0.10 0.07 0.44 1.1 0.59 1.29 0.47 0.52
0.93 1.32 1.55 1.42 1.24 0.50 0.89 0.54 0.83 0.57
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.62 2.60 2.37 2.49 2.27 2.30 2.53 2.16 2.89 3.04
1.93 2.03 1.64 1.01 1.86 1.52 1.96 1.93 1.85 1.97
0.73 0.78 0.78 0.62 0.64 1.00 0.72 0.75 0.63 0.67
0.21 0.17 0.20 0.38 0.39 0.29 0.16 0.20 0.39 0.38
0.98 1.18 2.03 2.09 2.09 0.98 1.35 0.51 1.19 1.35
0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00
8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
5.00 5.00 5.00 4.85 4.75 4.94 4.95 4.96 5.00 5.00
2.02 2.13 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
0.94 0.95 0.69 0.91 0.88 0.81 0.84 0.88 0.99 1.04




29 30 31 32 33 34 35 36 37 38
37.40 39.51 39.32 40.34 40.14 39.68 38.90 39.68 39.20 39.26
6.00 5.64 6.14 4.36 6.05 7.12 5.71 5.91 6.53 7.34
15.70 14.26 14.51 13.81 14.50 12.81 16.02 14.82 13.87 13.42
0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00
12.40 1.75 4.28 4.80 5.92 4.04 4.69 4.59 4.03 6.48
1.10 10.92 6.87 6.33 6.05 8.79 8.19 7.42 7.33 5.39
0.20 0.09 0.10 0.14 0.12 0.16 0.16 0.16 0.11 0.16
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11.40 11.36 12.04 13.59 12.03 11.22 10.68 12.28 11.96 12.18
11.90 10.12 10.87 11.13 10.14 11.06 10.63 10.54 12.37 10.87
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.30 2.80 2.63 2,74 3.00 3.37 2.52 2.52 1.99 2.39
1.50 1.59 1.92 1.39 1.71 1.04 1.21 1.13 1.45 1.04
0.10 1.68 1.19 1.00 0.46 0.78 1.00 0.94 0.87 1.19
0.40 0.00 0.00 0.14 0.14 0.33 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FwW Fw FW W w W w W W W
5.52 5.89 5.84 5.98 5.96 5.92 5.80 5.88 5.87 5.82
2.48 2.11 2.16 2.02 2.04 2.08 2.20 2.12 2.13 2.18
0.25 0.39 0.38 0.39 0.50 0.17 0.62 0.47 0.31 0.16
0.67 0.63 0.69 0.49 0.68 0.80 0.64 0.66 0.73 0.82
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.38 0.20 0.48 0.54 0.66 0.45 0.53 0.51 0.45 0.72
0.14 1.36 0.85 0.78 0.75 1.10 1.02 0.92 0.92 0.67
0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.51 2.52 2.67 3.00 2.66 2.49 2.38 2.71 2.67 2.69
1.88 1.62 1.73 1.77 1.61 1.77 1.70 1.67 1.98 1.73
0.66 0.81 0.76 0.79 0.86 0.97 0.73 0.72 0.58 0.69
0.28 0.30 0.36 0.26 0.32 0.20 0.23 0.21 0.28 0.20
0.10 1.67 1.18 0.99 0.46 0.78 1.00 0.93 0.87 1.18
0.19 0.00 0.00 0.07 0.07 0.16 0.00 0.00 0.00 0.00
0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
4.95 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.08 2.00
0.82 0.85 0.93 1.03 1.06 0.97 0.86 0.91 0.85 0.69




39 40 41 42 43 44 45 46 47 48
38.30 38.24 38.44 42.53 39.68 38.78 41.06 39.51 40.96 40.58
6.02 5.89 5.73 4.36 4.97 5.51 4.87 5.64 3.92 4.45
12.87 15.48 15.87 11.25 14.48 14.67 14.58 14.26 15.35 13.62
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.09
7.98 9.27 8.48 6.65 10.72 11.51 3.02 1.75 4.82 6.04
6.96 4.89 4.04 10.16 1.30 0.34 8.12 10.92 3.30 5.79
0.12 0.16 0.16 0.24 0.16 0.09 0.09 0.09 0.05 0.07
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11.79 10.73 11.48 8.71 12.95 13.01 13.16 11.36 15.24 13.82
10.47 10.69 11.58 10.75 11.92 11.85 9.95 10.12 10.42 10.08
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.11 2.50 2.15 2.41 2.1 2.29 2.86 2.80 2.56 2.66
1.30 1.33 1.21 1.11 1.29 1.42 1.55 1.59 1.74 1.60
1.10 0.49 0.79 1.55 0.33 0.30 1.13 1.68 1.00 0.70
0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
W W w W W W FW w W W
5.75 5.75 5.71 6.36 5.89 5.77 6.03 5.89 5.98 6.05
2.25 2.25 2.29 1.64 2.11 2.23 1.97 2.1 2.02 1.95
0.03 0.49 0.48 0.35 0.42 0.34 0.56 0.39 0.62 0.44
0.68 0.67 0.64 0.49 0.55 0.62 0.54 0.63 0.43 0.50
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.01
0.90 1.05 0.95 0.75 1.20 1.29 0.33 0.20 0.53 0.68
0.87 0.61 0.50 1.27 0.16 0.04 1.00 1.36 0.40 0.72
0.02 0.02 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.64 2.40 2.54 1.94 2.86 2.88 2.88 2.52 3.32 3.07
1.68 1.72 1.84 1.72 1.89 1.89 1.57 1.62 1.63 1.61
0.91 0.73 0.62 0.70 0.61 0.66 0.81 0.81 0.72 0.77
0.25 0.25 0.23 0.21 0.24 0.27 0.29 0.30 0.32 0.30
1.10 0.49 0.78 1.55 0.33 0.30 1.11 1.67 0.98 0.70
0.02 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
5.00 5.00 5.00 4.83 5.05 5.14 5.00 5.00 5.00 5.00
2.00 2.00 2.00 2.00 2.10 2.07 2.00 2.00 2.00 2.03
0.98 0.94 0.82 0.63 0.85 0.86 1.00 0.85 1.02 1.07




49 50 51 52 53 54 55 56 57 58
40.47 40.29 38.79 40.21 40.42 39.96 41.97 40.36 40.85 40.24
3.97 3.60 6.30 3.98 4.43 4.05 4.20 7.09 8.47 1.39
15.66 16.54 14.35 12.78 13.90 12.83 12.59 13.78 9.89 15.27
0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
8.56 6.59 6.35 6.28 4.84 7.40 4.69 3.39 8.85 6.44
0.59 1.21 6.95 9.71 6.85 6.37 5.80 7.91 3.96 6.54
0.07 0.11 0.12 0.13 0.10 0.00 0.00 0.14 0.12 0.11
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
14.64 15.23 12.08 11.30 12.95 12.92 14.20 11.08 12.47 15.06
10.33 11.63 10.78 9.86 10.28 12.07 11.99 10.82 12.16 11.72
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
2.92 2.66 2.32 2.79 3.04 2.28 3.17 2.78 2.01 2.06
1.60 1.48 1.70 1.79 2.05 1.48 1.63 1.34 0.63 0.23
0.25 0.66 0.50 1.50 0.96 0.72 0.26 0.79 0.19 1.32
0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.37 0.28 0.03
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
W W w w W W w w w w
5.98 5.87 5.82 6.01 6.00 5.99 6.23 5.99 6.10 5.88
2.02 2.13 2.18 1.99 2.00 2.01 1.77 2.01 1.90 2.12
0.71 0.71 0.35 0.26 0.44 0.26 0.43 0.40 0.00 0.51
0.44 0.39 0.71 0.45 0.49 0.46 0.47 0.79 0.95 0.15
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.95 0.72 0.72 0.71 0.54 0.83 0.52 0.38 0.99 0.71
0.07 0.15 0.87 1.21 0.85 0.80 0.72 0.98 0.49 0.80
0.01 0.01 0.02 0.02 0.01 0.00 0.00 0.02 0.02 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3.22 3.31 2.70 2.52 2.87 2.89 3.14 2.45 2.77 3.28
1.64 1.82 1.73 1.58 1.64 1.94 1.91 1.72 1.94 1.84
0.84 0.75 0.67 0.81 0.88 0.66 0.91 0.80 0.58 0.58
0.30 0.28 0.33 0.34 0.39 0.28 0.31 0.25 0.12 0.04
0.25 0.64 0.50 1.50 0.95 0.72 0.26 0.78 0.19 1.29
0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.17 0.13 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
5.34 5.15 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
2.00 2.00 2.10 2.00 2.00 217 2.20 2.00 2.17 2.31
0.84 0.99 1.00 0.89 1.10 0.95 1.22 0.79 0.70 0.63




69 70
39.40 39.90
5.10 5.80
14.60 13.20
0.10 0.00
10.84 3.69
3.08 9.64
0.10 0.20
0.00 0.00
0.00 0.00
11.10 11.30
10.80 10.20
0.00 0.00
2.70 2.30
1.70 1.60
0.31 0.70
0.05 0.20
0.04 0.03
E-W E-W
5.90 6.05
2.10 1.95
0.47 0.41
0.57 0.66
0.01 0.00
1.22 0.42
0.39 1.22
0.01 0.03
0.00 0.00
2.48 2.55
1.73 1.66
0.78 0.68
0.32 0.31
0.31 0.71
0.02 0.10
0.01 0.01
8.00 8.00
5.00 5.00
2.00 2.00
0.99 0.93




APPENDIX

Sources of Amphibole Analyses

Sample Ident. Location Reference Analysis Type

185-1 Amphibole from sp. peridotite xenolith, L.T. Bryndzia (unpub. data) E-M-I
Ichinomegata, Japan

IM8705 Amphibole from sp. peridotite xenolith, L.T. Bryndzia (unpub. data) E-M-I
Ichinomegata, Japan

AQ87-108 Amphibole from sp. peridotite xenolith, L.T. Bryndzia (unpub. data) E-M-I
Aiken's Quarry, Cima Volcanic Field, CA

DwW56-19 Amphibole from sp. peridotite xenolith, L.T. Bryndzia (unpub. data) E-M-|

NMNH 114856-19

Dreiser Weiher, West Eifel, Germany
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