














































































































































































































































































































































































































































































































































































































































TABLE B-VI Hean Composttion and Structural Formula of Amphiboles 

(calculated on the basis of 23 oxygen) 

Sample No. DT-24 DT-25 DT-26 DT-JO DT-)1 DT-)2 DT·'.)J DT-J4 DT-)5 . DT-)6 DT-)7 DT-174 DT-176 DT-177 .DT-178 DT-98 DT- 12 

S102 

TlC2 
Al20J 

Cr20) 

Fe2o) 

feO 

MnO 

MgO 

CaD 

K2o 

Tohl 

T 

c 

Sl 
Al IV 

Tot 

Al VI 

Cr 

Tl 
fe) .. 

Mg 

re2 .. 

t'1n 

Tot 

B t'n 

A 

Ca 

tla 

Tot 

Ha 

K 

Tot 

40 .081 
1.606 
12. 9)6 
.o64 

5.040 
12.094 
.160 
10.278 
11.626 

1.511 
2.076 

97.47) 

6.06'• 
1.9)6 
a.o 

.J71 

.008 

.18) 
1.1)5 

2.317 
1. 5)0 

.ote 
5.0 

41
0
925 )80 610 41 . 913 40. 294 40. 2,54 40. 61 4 )8.783 40.852 40.546 40.)47 40.575 40.728 40.694 40.956 40,574 40,530 

2,2)6 1.910 2.607 ,869 2.129 2,272 1.?0J 1.013 2,452 1.853 1.98) 1.811 1.724 1.ool 2.158 1,4)7 
12.481 12.283 12.737 13.755 11.969 12.157 11.002 13.083 11.972 12.245 12.012 13.220 13.510 12.680 12.107 
.079 .073 .170 .140 .127 .148 .025 .037 .010 .023 .057 .007 .035 .010 .085 .006 

5.013 6.966 3.514 6.529 5.035 s.041 a.461 6.967 6.131 5.402 6.010 5.102 5.334 s.ea9 6.477 
12.174 16.199 8.204 14,383 13.684 12.278 19,675 16.201 14,293 14.990 13.99) 11.399 12.402 12.)65 12.847 12.733 
.204 .o4o .010 .275 .o6J .158 .103 .1?J .097 · .165 .202 .002 .170 .252 .oa2 .311 

5.560 12.)64 7.432 0.747 9.917 3.052 6.505 e.160 e,045 0.702 10.519 9.)60 9.677 e.944 9,041 
11.136 11,BBJ 12,291 11.517 11,246 11,J.54 10.892 11.313 11.022 10.927 11.230 12.179 11.275 11.918 11.442 11,897 
1.695 1.4)7 1.000 1.225 1.667 1.637 1,826 1.263 1.057 1.735 1,662 1.515 1.)98 1.6J7 l.806 1.891 
1,864 2

0
427 1.661 1,690 2.033 1,956 1.837 2.038 1.993 2.013 1.790 2,024 2,119 1.169 10 982 1.469 

90.733 97.396 97.272 96.108 97.775 97.539 98.241 99.396 90.543 97.026 90.223 98.666 90.027 97.754 9?.668 98.169 

6,225 
1.775 
e.o 

.410 

.009 

.250 

.561 
2.19 
1.512 
.026 

4.951 

6.026 
1.972 
a.o 

.289 

.009 
,224 
,819 
1.294 
2.115 
.005 
4.755 

6.191 
1.009 
a.o 

6.109 
1.009 
a.o 

,409 .,568 
.020 .017 
.290 .099 
.J91 .745 
2.722 1.679 
1.013 1.071 
.001 .021 
4.846 5,0 

6.109 

1.075 
a.o 

.276 

.016 

.244 

.666 
1.964 
1.742 
.ooe 
4,937 

6.1)6 6.101 
1.862 1.899 
a.o a.o 

.)04 .157 

.017 .003 

.258 .202 

.574 1.002 
2.233 .903 
1.552 2.509 
.020 ,014 

4.958 4.868 

6.111 6.131 6.1.sa 
1.029 1.666 1.B4a 
a.o s.o 

.501 .273 
,004 .001 

.115 .279 

.792 .696 
1.464 1.842 

2,047 \1809 
.016 
4.946 4.915 

s.o 

.)62 

.003 

.213 

.630 
1.030 

4.972 

6, 145 

1.055 
a.o 

.290 

.007 

.226 

·686 
1,964 

1.773 
.026 
4,971 

6.o6J 
1.937 
6,0 

.JBJ 

.001 
,20) 

.501 
2.3)4 
1,419 
.010 
4.9)0 

6.110 
1.891 
a.o 

,501 
,004 

.195 
,603 
2.096 

1.557 
.022 
4.977 

6,160 
1.641 
s.o 

,44) 

.001 

.113 

.667 
2,169 

1.555 
.032 
4,981 

6,152 
1.641 
e.o 

.)16 

.010 

,246 

.644 
2.021 
1.629 

6.120 
1.880 
a.o 

.)22 

.001 

.163 

.rJ6 
2.035 
1.608 

.011 .040 
4,677 4.905 

.003 ,014 
t.885 1.772 1.986 1.945 1.871 1.8)4 1.6)9 1.6)6 1.031 1.78? \.7tr7 1.022 l.943 1,614 1.92 1,859 1.925 

.112 
2.0 

. ))\ 

,401 

.7)2 

.229 .012 .055 .115 ,166 .162 .164 .169 .,1J .itJ .057 .186 ,080 ,141 .075 
2.0 2.0 2.0 2.0 2,0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2,0 2.0 

.259 

.357 
,616 

,42) 

.465 
,906 

.461 ,246 

.313 .327 
• 774 .572 

.326 

.395 

.720 

.)16 

.378 
,696 

.)94 .201 

.J69 .169 .JBS 

.?6'. ,593 .717 

.Jot .310 

.J9? ,)46 

.693 ,656 

.JBO 

.)84 

.?64 

,,21 

.4-06 

.626 

• J90 • J90 .479 
,224 0 )6) .26) 
.622 .77) .761 

N 

'° N 



Sample 

.sio2 
T10

2 

Al203 
cr2o

3 
Fe

2
o

3 
feO 

t1n0 

MgO 

cao 
N~O 

K20 

Total 

51 

Al 
Tot 

Al 

Cr 
feJ+ 

Tl 

Tot. 

Fe2+ 

Mn 
Mg 

Ca 

Na 

K 

Tot 

DT-25 

JB.431 

o.o 
20.959 

1. 759 

25.236 

0. 976 
5.146 

7.874 

100.204 

5,991 

0.009 

6.o 

J.644 

0.206 

4.050 

3.290 

o. ~ 29 

1.196 

1.J15 

5.9JO 

TABLE B-VII M~o..n Composition e.nd Structural Formula of Garnets 

DT-?.8 

37,853 
0.041 

20,544 

2.491 

27.290 

1. 546 

2.)79 

8.366 

100.51 0 

5,994. 
0.006 

6.o 

J.830 

0.297 
0.005 

u.1 J2 

J.6111 

0.207 

0.561 
1,420 

5.802 

V'l'-J') 

)9.906 

0.016 

21.526 

1.486 

220247 

o.616 

8.4J1 
6.474 

100.702 

6.054 

6.054 

J.850 

0.170 

0.002 

4.02?. 

2.823 
0.079 
1.906 
1.052 

5.860 

(calculated on the basis of 24 oxygen} 

DT-31 

JB.059 
0.059 
21.297 

1.805 

25.769 
0.885 

4.582 

s.115 

100.571 

5.942 

0.058 

6.o 

J.862 

0. 212 

0.007 
4,081 

J.J65 
0.117 

1.066 

1.358 

5.906 

IJT-J2 

J7.970 
o.o 
21.237 

1. 705 
26.356 
1.09) 

5.013 
6,U01 

100.173 

5.950 
0.050 

6.o 

). R7I~ 

0.201 

4.075 

J.1~5'+ 

o. 11~5 
1.171 
1. 142 

5.912 

DT-J4 

37.173 
0.026 
20.701 

2.506 
:w.11~ 

1. J01 

1 .219 

7.684 

100,757 

5.940 
0.060 

6.o 

J.U41 

o. )01 

0.003 

4.145 

4.029 

0.176 

0.290 

1.316 

5.811 

DT-J5(C) DT-35(R) DT-36 

J?.996 
0, 06L~ 

?.0.840 

1.995 

27.727 
1.086 

J.296 
7.144 

100, 1 L~8 

6.005 

6.005 

)088) 

0.237 
(l,008 

4.128 

3.665 
n.11~5 

0.776 
1.210 

5.796 

38.043 
0,043 

20.9lW 

1.847 
25.684 

0.880 

2. 81~7 

9.497 

99. 781 

6.010 

6.010 

).900 

0.220 

0.005 
4~ 125 

3.394 
0.118 

0.670 

1.608 

5.790 

)8,016 

0 .. 033 
20.94) 

2.619 

26.773 
1.558 

3.683 
7.285 

100.908 

5.960 
O.OLW 

6.o 

3,832 

0.309 
0.004 

4.145 

3.511 
0.207 

0.861 
1,?.24 

5.803 

DT-37 

37.773 
0.190 

20.385 

0.050 
i.617 
27.083 

1.128 

3.305 
8.125 

o.o 
0,01) 

100.667 

5 .. 959 
0.041 

· 6.o 

).750 
0.006 

0 .. 311 

0 .. 023 

4.090 

3.573 
0.151 

0.777 

1. 373 

o.o 
0.003 

5.877 

DT-176 

J8.44J 
0,084 

21. 331 

1. 731 
24.838 

t,033 

6.o;io 
6.923 

100.474 

50959 
0,041 

6.o 

3,857 

0.202 

0~010 

4.069 

3.220 
0.136 
1.407 

1 .150 

5. 913 

DT-178( C) DT-178( R) DT-98( 1 ) DT-92( 2 and J, 

38.583 
0.090 

21.180 

2.120 

24.436 

0.657 
5.403 

8.013 

100.482 

5,983 

0.017 
6.o 

J.855 

0.247 

0.011 

4.113 

J.169 
o.,of6 
1,24') 

1.331 

5.835 

38.078 

0.085 
21.058 

2.163 

24.9)4 
2.600 

3,998 

7.705 

100.619 

5.961~ 

0,0)6 
6.o 

3.852 

0.255 
0.010 

4.117 

3.266 
0.)45 

0.933 
1.293 

5.837 

JB,049 
0.0;2 

20.694 

2,201 

26 .. 312 

o.9oe 
3.461 

7,738 

99.395 

6.030 

61 030 

J.866 

0 .. 263 
0 .. 004 

4.133 

J.487 
0.122 

0.817 

1 .314 

5.740 

3s. 1~33 

0.023 

21.244 

2.212 

26.447 

0~917 

4.536 

6.630 

100.441 

6.coo 

60000 

J.910 

0.260 

0.003 

4.173 

3,Li53 

0 .. 121 

1.056 
1.109 

5.739 

[\..) 

l..O 
w 



TABLE B-VIII 

Mean Composition and Structural Formula of Biotites 

' (calculated on the basis of 23 ox:ygen) 

Sample DT-JO DT-J1 DT-JJ DT-37 DT-98 DT-174 

S10z J6.89J J),11 J.5.670 35~94 37,020 38.570 
T102 _5,537 4.07 4,483 4,64 4,425 4,395 

Al203 13,900 15,21 1),48J 1Jo05 14,040 1J. 720 
Cr2o

3 0.153 0,14 0,073 Oo02 a.too o. 
FeO 11,457 2!,67 16.03 20,S! 15.935 18. J90 
Fe2o3 
r.no 0,000 0, 14 0.017 0.02 0,010 0, 145 

MgO 15,690 9,27 13.673 10, .:6 13,490 12.235 
Cao . 0.050 0,04 o.oo 0.05 o.oo 0.110 

Nazo 0,04 0.,05 0.093 0,00 a.co o.oo 

~o 9,747 9,73 9,937 9,747 9,2eo 7,900 

Total 930467 95,43 93,460 95. 02 94,JOO 95,480 

Si 5,806 5,696 5,768 5.933 5,872 6eOJ8 
Al 2.194 2.304 2.232 2.167 2.128 1,962 

Al 0,385 0,606 0,3j8 O,J30 0,498 0,570 

Ti 0.655 Oa497 0,545 0,566 0.528 0.517 
Cr 0.019 0,018 0.009 O,OOJ 0.013 0.002 
Fe3+ 0.151 0.294 0,217 0,280 0.211 Oa241 

Fe 2+ 
1. J.57 2.646 1. 9.51 2.518 1.903 2.167 

Mn o.oo 0.019 0,002 0,003 0.001 0,019 

Mg 3,680 2,242 3.2')5 2.627 3.1e9 2,8_54 

Tct 6.247 6, J22 6.J57 6.;27 6.J4J 6.J70 

Ca 0,008 0.007 o.oo 0.009 0,00 0.019 

K 1.957 2.014 2.050 2.035 1. 878 1,578 

Na 0.012 0,016 0.029 o.oo 0,00 o.oo 

Tot 1,977 2,037 2.079 2,044 1.,878 1 .597 

294 

DT-176 DT-178 

J7.J90 J.s.5e5 
4,000 3.400 
14,01 15c !25 
o.oo 0,00 
16,99 17,91.J.o 

o.oo 0.135 
14,32 12.27c 
0,07 0.070 
0,00 o.oo 

10.60 9,950 

97,38 94,415 

5c812 .s.733 
2, 188 2.267 

0.380 0.606 

o.468 0,405 
o.oo 0,00 

0,221 0.242 

1.987 2.175 
0,000 0,018 

J.J18 2.946 

6. J74 6,392 

0.012 0.011 
2,102 2,845 

o..oo o.oo 

2,!14 2.056 



2 95 

TABLE B-IX 

Listing of Individual Microprobe Analyses, 
Calculated Average and Precision (lcr) 



S1~z 

T102 

Al2CJ 

cr2oJ 
Fe0 

Y.nO 

1".gO 

Ca:::l 

Na
2
c 

K.., u 

T: t al 

S1 C2 
1 102 

Al20J 

Cr2 0J 
FeO 

l·'.nO 

rs:i 
Ca.0 

l\a
2
o 

K
2

0 

T::al 

S10z 

Ti02 
Al2o3 
C:-20) 
FeO 

MnO 

MgO 

cao 
N820 

KzO 

Total 

1".nC 

r.gO 

CaO 

1;a20 

KzO 

Tot al 

t.JT-24 ORTHo'PY'Roxf_IJE 

. 1. 2. J. 4. .5· . 6. 

51.09 52.16 49.10 49.00 51.08 51.21 
.~ .09 .09 .~ .~ .~ 

1.65 1.47 1.26 1,73 1.66 1,44 

7 • 

.OJ 

1.5) 

, 10 .oo .OJ ,00 ,00 ,00 ,00 

26.JB 27,0~ 28.42 27.44 26.98 26,73 26.17 

.89 .96 .85 .84 .96 1.02 .98 
19.27 18 . 82 18.90 19.22 19.62 18.55 18.61 

.67 1,18 .JB .53 .41 .45 • .5) 
,00 

.05 
,00 

.OJ 
.oo 
.OJ 

.09 

.OJ 
.oo 
.oo 

.oo 

.02 

.oo 

.04 

100.15 101.71 99.05 98.93 100.77 99.48 99.92 

DT-25 Crthopyroxene 

1. 4. 5. 6. 

so.93 
~09 

1.48 

.05 

2. J. 
52.14 51.00 52.07 _52.66 52.26 
.OB .16 .09 .09 .13 
1. 89 1.56 1.72 1.46 1.61 

• 02 • Cl1 . oo .oo . ~2 

27 ,29 27.c9 2c .13 

1. 12 ,91 1.08 

17.88 18.91 17.90 

26,70 26.51 26 ,54 

1,05 1.04 1.07 

18.05 18.55 18.)9 
.60 

.09 

.oo 

.54 

.OJ 

.oo 

.95 

.05 

.01 

,84 .6) .49 
.21 .11 .oo 
.oo .01 .oo 

99.52 101.6! 100,8) lOC.7) l01,C6 !08 ,50 

DT-)0 Orthopyroxene 

1. 2. J. 4. 5. 
51.so 51.14 52.48 51.52 51.63 
.os .02 .05 .02 .07 

2. 72 2.64 2.70 2.12 2.59 
.OB .21 .11 .10 ,09 

2) .16 2).JJ 22.60 22.65 22.93 

.25 . J.s .25 .22 .33 
21.94 22.14 21.80 22.18 21.89 

.49 .54 .4J .39 .41 

.08 .34 .oo .04 .05 

.01 .OJ .01 ,00 .02 

100.61 100.75 100.42 99.25 100.01 

DT-32 Orthopyroxene 

1. 2. J. 4. 

50 . 91 50.60 50.96 50.06 
,OJ .05 .OJ .05 
1.21 1,JO 1.22 1.09 

.~ .04 .07 .OJ 

J0.01 29.59 J0.48 J0.)4 

. 48 .44 .45 ,4) 
16. 80 16.98 17,14 16.71 

.)4 .44 .55 .55 

.15 

.oo 
.oo 

.oo 
.02 .oo 
.oo . • oo 

5. 6. 
.50.2) 51.54 

.02 .oo 

1.16 1.02 

,OJ .OJ 
29.44 28.98 
.)7 .)4 

17.82 17.40 

,41 .4-0 

.09 .01 

.oo .oo 

99. 98 99.4J 100.91 99,46 99.56 99.72 

x 
,51. 7140 
,0480 

2.5.54-0 
.1180 

22.9)40 
,2800 

21.9900 
.4520 

.1020 

.0140 

100.2o6 

x 
) U,2114 

. 0586 

1,5343 
.0106 

27,0171 

.9286 
18,9986 

.5929 

. 0129 

. 0286 

100.002 

x 
51.84)} 

.1067 

1.620 

. 0167 

27.04JJ 

:.0450 

18.280 

.6750 

.0817 

,OOJJ 

100.715 

s 
,771 

.031 
-.162 

.019 

.616 

.072 

.410 

.181 

.074 

.005 

s % 
.492 .951 
.028 57.8 
.248 9.70 

.053 44.6 

.J16 1.)8 

.057 20.2 

.164 • 745 

.062 1).? 

.1)6 1JJ 

.011 81.4 

s % 
1.28 2.52 
. 024 41.1) 

.161 10.50 

,OJ8 2::12.15 

,748 2.77 
.069 7.42 

,388 2.04 

.276 4C.58 

.034 26).57 

.Cl6 54.90 

% 
1.49 

29.05 
10.00 

llJ. 77 
2.28 

6.89 
2.24 

26.81 

90,58 

151.52 

x 
.50.7167 

,OJOO 

1.1667 
.0400 

29.8400 
.418} 
17.1417 

.448J 

.0450 

.oooo 

s % 
.,540 1.06 

.019 6J.J 

.100 8.57 

.016 )8. 7 

.615 2.06 

.053 12.6 

.414 2.41 

.085 19.0: 

.062 137 

.ooo .ooo 

296 



Sl..::>2 

T102 

Al2CJ 

Cr2oJ 
FeO 

z.:no 
t:g:i 

CaO 

Total 

Si Oz 

Ti Oz 

A1z03 
cr2o3 
FeO 

MnO 

MgO 

CaO 

N820 

KzO 

Tot al 

S10z 

T10z 

Al203 

Cr203 
FeO 

MnO 

r.go 
CaO 

N"'20 

K20 

Total 

SiGz 

r102 

Al203 

Cr203 

Fe::; 

l'\nO 

r.gO 

Ca.O 

ua.zc 
K2C 

Total 

1. 2. ). 4. 5. 
49.85 48.57 4e.64 51.55 51.)4 
.OJ .07 .o6 .07 .07 
l .J5 1.J9 l.JS l.Jl 1.24 
• 00 • 01 • 09 • 01 • 00 
28.71 28.55 28.5) 26.94 26.89 

.87 .82 .86 .90 .91 
18.98 18.84 19.0J 18.)4 18.19 

.46 .58 .54 .53 .52 

. 18 

.04 

.oo 

.04 

.04 

.06 
.oo 
.04 

.oo 

.04 

100.47 98.88 99.2) 99.69 99.20 

DT-)7 Orthopyroxene 

1. 2. 3. 4. 5. 
49.80 49.88 51.01 50.04 50.48 
.oa .04 .01 .09 
1.)6 1.32 .94 1.11 1.23 
.OJ .07 .03 .02 .oo · 
J l .55 31.32 31.75 31.98 Jl.99 
.88 .86 .91 .82 .89 

15. 30 15.21 15.43 15.39 15.22 
.6) .58 .J7 .41 .64 
.oo 
.oo 

.oo 

.oo 
.01 
.01 

.oo. .oo 

.oo .01 

99.63 99.31 100.50 99.63 100.55 

DT-174 Orthopyroxene 

1. 2. J. 4. 

50 .59 50.4) 50.11 50.79 
.01 .o6 .os .07 
1.00 1.12 1.09 1.o6 

.09 .05 .01 .05 
J0.57 J0.22 J0.17 J0.02 
.95 1.q5 1.00 1.04 
15.97 16 .27 16.22 16.01 
.64 .70 .46 .60 
.09 .09 .oo· .04 
.oo .01 .oo .01 

5. 6. 
.so. 71 .so.20 
.04 .oe 
1.16 1.01 

.08 .05 
Jl.04 Jl.18 

.95 .91 
15.90 15.26 

.,54 .55 

.oo .oo 

.04 .01 

99.96 99.98 99.82 99.70 100.46 99.26 

DT-176 Crthopyrcxene 

1. ?. • 1. 4. 5. 
49;77 50;34 51.00 .so;s2 50.04 
.04 . 07 .04 .10 .04 
2.14 2.21 1.95 2.25 2.00 
.oo . 02 .oo .oo .oo 

27 . 15 27.66 27.24 26.50 27.20 
.61 . 76 .78 .62 .68 
19. 06 19.05 19.27 19.64 19.43 

.5:3 .50 .4J .52 .JB 

.oo .oo .oo .oo .oo 

.02 .oo .04 .oo .oo 
99.)2 100.61 100.74 100.46 99,77 

x 
49.9900 
.0600 
1,J)40 
.0220 
27.9240 
.e120 

18.6760 
.5260 

.0440 

.0440 

99.492 

I 
50.2420 

.07 
1.1920 
.OJOO 
31.7180 

.8720 

15.3100 
.5260 
.0020 
.0040 

99.966 

x 
.so.394-0 
.0580 
2.1100 

.0040 

27.1500 
.6900 
19.2900 
.4720 

s % 
1.424 2.a5 
.017 2e.BJ 
.::161 4.58 

.0)8 174.09 

.924 J.Jl' 

.0)6 4.08 

.JB.5 2.06 

.043 e.25 

.078 177.27 

.009 20.23 

s % 
.503 1.00 
.019 26.7 
.171 14.J 

.025 84.9 

.287 .9o6 

.0)4 J.92 

.099 .645 

.127 24.1 

.004 2J2 
. • 010 136 

x 
50.5717 
.0667 
1.0733 
.o6so 
30.533 
.98)) 

15.9383 
.5817 

.0)67 

.0117 

99.8617 

s % 
.221 .4)( 

.015 22.~ 

.o6J 5.82 

.018 27.1 

.484 1.58 

.o~: 5.61 

.)6) 2.28 

.084 14.4 

.044 120 

.015 126 

s % 
.516 1.02 

.027 46.J 

.131 6.19 

.009 224 

.416 1 • .5) 

.078 11 . J 

.2,52 1. JO 

.065 1J. 7 

.0120 .018 149 

100.1680 
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s1ei 
Tl~ 

Al20J 

Cr20J 
FeO 

1'.nO 

l'!.gO 

CaO 

N~O 

KzO 

Total 

Si02 
T102 
Al203 

Cr203 
FeO 

KnO 
MgO 

C&O 

H~O 

~o 

Total 

S102 
T102 
:..120) 
:r2o3 
FeO 

Y.nO 

XgO 

ca.a 
!\ClzO 

::20 

:~tal 

S1Uz 

T102 _ 

~OJ 
cr2o3 
Fe::/ 

MnC 

:':ital 

DT-177 Orthopyroxene 

1. 2. ). 4. 
51.46 51.10 51.27 50.13 
.1) .O) .04 .08 

1.81 1.93 1.77 1.18 

.02 .04 .oo .OJ 

2e.57 2a.66 28.45 2a.oa 
• 82 • 70 • 81 • 7) 

17.61 17.01 17.18 18.)9 

.47 • .sz .,52 .47 

.06 .oo 

.oo .• oo 
.oo 
.oo 

.oo 

.oo 

5. 6. 
50.61 ,50.46 50.76 

.05 .04 .os 
2.14 2.25 2.19 

.oo .07 .02 

28.)1 28.JS 27.99 
.69 .so .82 

17.51 18.04 17.98 

.29 .98 .92 

.oo .05 .OJ 

.oo .oo .oo 

100.94 100.07 100.04 100.14 99.61 101.06 100.76 

DT-98-) 

t. z. 
SO.So 49.20 

.os .02 

1.46 1.41 

.OJ .10 
29.43 J0.28 

.17 .)8 

17.64 16.82 
.so .45 
.oo .02 

.oo .oo 

99.98 98.69 

Orthopyroxene 

x 
49.8500 

.0350 
1.4)50 

.o650 
29.8550 

.J7So 
17.2300 
.4?,50 

.0100 

.oo 

99.:330 

DT-24 Cl1nopyroxene 

1. 2. J. 

s !C 
.919 1.84 
.021 60.6 

.OJS 2.46 

.049 ?6.2 
.601 2.01 

.007 1.88 

.5798 ).)6 

.OJS 7.44 

.014 141 

.oo .oo 

s % 
51.36 51.67 51.97 
.16 .25 .1) 
2.)8 2.1) 2.18 

.11 .os .02 
10.46 12.08 11.98 

.JS .JB .4) 
12.20 12.50 12.26 

21~99 20.71 20.52 

.90 .BO .89 

.01 .oo .oo 

x 
5~.6667 

.1800 
2.2)00· 

.0600 
11.,5067 

.3967 
12.)200 

21.07JJ 
.86)) 

.0033 

.)05 .59 

.062 )4.69 

.1)2 5.9) 

.046 76.)8 

.908 7.89 

.c29 7.20 

.159 1.29 

.799 J.79 

.055 6.JB 

.006 17).21 

99.94 100.59 lC0.)8 

D7-25 Cl1nopyroxene 

1. 2. 
51.47 .51.1? 
.24 .20 

2.59 2.46 

J. 4. 5. 
51.49 51.15 50.e1 
.24 .JO .27 

2.71 Z.86 2.83 

100.300 

6. 

.!8 

10.9) 11.59 11.11 11.?0 11.06 11.95 

.27 .J9 .43 .46 .25 .4.5 
12.19 12.2c 12.06 11.91 11.76 i2.J6 

20.97 20.76 21~50 21.ZJ Zl.25 ZL).79 

.96 1.01 .95 .90 1.05 .9J 

.oo 0 00 .OJ 0 02 .oo 0 00 

99.62 99.79 1C0.,5J l00._52 99.28 99.21 

x 
51.0217 

.2J8J 
2.6600 

11.)900 

.3750 
12.0800 

21.0833 
.9667 
.0083 

99.82) 

I 
50.8386 
.06000 

1.89.57 

.0257 
28.344J 
.7814 
17.674) 

.5951 

.0200 

.oooo 

100.2357 

s 
.542 

.044 

.167 

s ~ 

.482·. .948 

-~ 57.7 
.J67 19.4 
.024 94.9 

.244 .862 

.081 10.4 

.493 2.79 

.255 42.8 

.021 1)2 

% 
1.06 

18.46 

6.26 

.412 3.62 

.092 24.67 

.217 1.00 

.292 1.J8 

.055 5.66 

.OlJ 160.24 
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51"2 

T10? 

A1z03 

CrzOJ 
FeO 
MnO 

MgO 

CaO 

N820 

x2o 

Total 

S10z 
T102 
Al203 

Cr203 
FeO 

MnO 

MgO 

CaO 

PiazO 

KzO 

Total 

~nc 

~:go 

Tctal 

s10z 
T1C2 
ilzC-3 
Cr20) 

FeO 

':':tal 

DT-28 Clinopyroxene 

1. 2. J. 4. 5. 
50.64 50.68 50.71 51.46 50.81 
.18 .26 .28 .21 .28 

3.05 2.88 2.82 2.88 2.69 

.oo .oz .oo .05 .01 

.15.37 15.4) 16.17 16.15 16.75 

.14 .13 .16 .12 .19 

B.29 7.98 7.67 7.90 7.94 
21.12 20.80 20.97 20.92 21.08 

1.29 1.41 1.28 1.)8 1.4) 

.01 .02 .02 .oz .01 

100.09 99.63 100.09 101.08 101.18 

DT-)0 Cl1nopyroxene 

1. z. J. 4. 

51.93 ,52.02 51.73 51.66 

• 61 .54 .60 .47 

4.26 ·4.24 4.22 4.)8 

.a'l .05 .oz .05 
7.)4 7.15 7.35 7.21 
.11 .04 .10 .<Yl 

1).18 12.53 12.81 . 12.65 

22.42 22.08 22.05 22.11 

.91 .85 .81 .94 

.oo .oo .oo .oo 

100.82 99.49 99.70 99.55 

DT-)2 Clinopyrcxene 

x 
50.8600 
.2420 

2.864o 

.0160 

15.9740 
.1480 

7.9560 
20.9780 

1.3580 
.0160 

100.4120 

s % 
.)41 .6?1 

.045 18.6• 

.130 4.5) 

.021 130 

.517 ).61 

.028 18.7 

.222 2.79 

.128 .611 

.o69 5.09 
,oo6: )4.2 

x 
51.8350 

.5550 
4.2750 

.0475 
7.2625 
.osoo 
12.7925 

22.1650 

.8775 

s % 
.169 .)25 
.065 11.6 . 

.072 1.68 

.ozt. 4J.4 

.098 1.)6 

.032 ;,9.5 

.28) 2.21 

.172 .715 

.059 6.67 
.oo 

99.8900 

1. 2. ). 4. 5. 6. 7. 8. 9. 10. 

51.66 52.04 51.70 51.93 ' 50.97 5:.87 51.98 52.10 52.15 51.60 
.2) .21 .1) .15 ,19 .20 .18 .1) .19 .2~ 

2.40 2.)6 2.48 2.55 2.70 2.6J 2.27 2.30 z.23 2.21 

.16 .07 .09 .::>6 .29 .12 .09 .01 ,07 .oe 
lJ.26 12.55 10.90 :3.0J !2.65 13.23 11.39 12.57 12.)2 12.28 
.1) ,04 .05 .11 ,14 .11 .07 .!9 .07 .11 

11.18 11.11 11.85 1c.89 10.eo 10.93 11.88 11,70 11.89 11.09 

21.02 21.23 22.)5 21.11 21.27 20,80 21,75 21.25 20.98 2:.65 

1.14 1.15 1.11 1.18 1.36 1.21 1.07 1.09 .98 l.22 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

101.19 l00.75 100.45 101.02 100.27 10:.10 l00.68 101.35 100.89 100.50 

Y:-33 Clinop;,-rcxene 

l. 2. J. 
51.71 52.14 51.79 
.11 .20 ,21 

2.)4 .2.31 2.19 

.02 .12 .04 

11.14 10.90 ll,59 

.J7 .23 .29 

4. 

51.77 
.10 

2.21 

.10 

9.68 
.20 

50,75 
.09 

2.16 

6. 7. 8. 9. 10 •• 

51.73 50.95 51.88 52,23 5:.00 
.19 .21 .23 .15 .20 

2.JZ 2.27 2,54 2.30 2.JO 

.09 .25 .09 .04 .11 
l0.46 10.14 10.09 11.~ 10,E.2 

.28 ,27 ,35 .41 .Jl 

12.27 12.15 12.JJ 12.59 12.~3 12.2} ll.98 lZ.11 12.17 12.!J 

21.55 21.78 21.54 22,42 22.18 21.35 21.39 22.01 20.65 20.64 

.77 .88 .83 .88 1,00 .BJ .87 1.01 .90 ,93 

.oo .oo .oo .oo .23 .oo .oo .oo .02 .oo 

1~8.35 10~.69 100.e1 100.1e 98.61 99.47 9e.32 100.23 100.52 98.44 

x 
51.80:)0 

.1e70 
2.41)0 

.1040 

12.4180 

.0920 

ll.JJ20 

. 21.3210 

1.1)10 
.oo 

100.818 

x 
5!.5870 
.1690 

2.2940 

.0910 
10.6140 

.2960 

12.2390 

21.5510 
.8900 

.0250 

99.7.56 

299 

s % 
,)47 .67 

.042 22.41 

.171 7.09 

.076 73.12 

.762 6.14 

.047 51.44 

.445 J.9) 

.411 1.9) 

.1cz s.ea 

s ~ 

.508 .99 

.052 J0.74 

.105 4.60 

.065 71.86 

.727 6.85 

.o65 22.02 

.175 1.4) 

.589 2.7) 

.015 8.41 

.072 257.21 



Si:Ji 

T10z 

AlzOJ 
Cr20J 
FeO 

MnO 

1'.gO 

CaO 

N820 

KzO 

Tot&l. 

S!.02 
T10z 

~c2 
CrZCJ 

FeO 

1-:nO 

Y.gO 

CaO 

51~ 

Tl~ 

~oJ 
Cr2°J 
FeO 

MnO 

MgO 

CaO 

M~O 

XzO 

Tot.al 

S1Qi 

T10z 

Al203 
cr2o3 
FeO 

PlnO 

Mg() 

CaO 

Na20 

K20 

Total 

1. 2. J. 4. 5. 6. 
49.,56 50.12 49.11 48.54 50.51 50.28 
.18 .21 .14 .16 .18 .21 
1.67 1. 80 1.81 1.76 1.87 1.81 
.OJ .oo .01 .00 .oo .02 

20.19 20.37 20.78 21.01 21.19 21.14 

.24 .27 .24 .31 .25 .2) 

5.6J 5.56 5.51 5.38 5.48 5.35 
20.J9 20.46 20.52 20.42 19.91 20.05 
.98 1.25 1.01 .98 1.37 1.)7 
.oz .01 .01 .01 .01 .01 

99.68 100. 05 99.14 98.57 100.77 100.46 

DT-35 Clinopyroxene 

.1. 2. J. 4. 5. 6. 1. 
49.78 49.41 49.11 49.25 49.17 49.43 48.80 
.14 .14 .13 .21 .28 .2) .21 

3.22 J.04 2.72 2.90 2.90 2.85 2.9J 

14.59 15.23 16.14 15.61 16.02 15.60 16.09 
.20 .15 .19 .09 .17 .11 .10 

9 . J4 8.78 a.78 8.64 a.so 9.00 a.1J 
21.78 21.62 2l.16 21.67 21.68 21.78 21.2, 
.92 . 77 1.05 1.00 1.00 1.01 1.05 
.oo .oo .oo .oo .oo .oo .oo 

99.96 99.13 99.2e 99.)6 100.nz 100.02 99.17 

171'-J6 Clinopyroxene 

1. z. J. 4. 5. 6. 1. 
,52.58 51.78 51.48 52.05 51.41 51.66 51.40 
.16 

2.46 

.18 .21 

2.49 2.49 
.2) .11 

2.54 2.J9 
.14 .18 

2.55 2.59 
. 01 .oo .oo .oo .oo .oo .oo 
14.67 14.2) 14.87 14.45 14.57 1J.S2 1).50 

.JJ .25 .)6 .JJ .)2 .31 .28 
9.99 10.02 9.86 10.02 9.87 10.01 10.12 
19.57 20.66 20.11 19.56 19.45 19.8J 20.)8 
1.18 1.o6 1.14 1.05 1.13 1.09 1.17 

.oo .oo .oo .02 .02 .02 .01 

100.96 100.69 100.54 100.24 99.)4 99.44 99.6) 

DT-174 Clinopyroxene 

1. 2. J. 4. 
51.89 51.84 51.61 51.79 
.24 .2J .21 .19 
2.07 2.39 2.20 2.48 
.oo .04 .oo .oo 

13.21 12.70 12.80 12.66 
.41 .4j .50 .48 
10. 55 10.67 10.49 10.)6 
20.87 20.87 20.87 20.46 

.97 1.o6 .99 .95 

.01 .oo .OJ .01 

100.21 100.23 99.70 99.37 

i" 
51.7825 
.2175 
2.2850 
.0100 

12.8425 

.4550 

10.5175 
20.7675 

.9925 

.0125 

99.8825 

i 
49,6867 

.1800 
1.8200 
.0100 
20.8800 

.2567 
5,4850 
20.2917 
1.1600 

.0117 

s % 
.760 1.53 
.028 15.J 
.043 2.)6 
.01J 126 • .S 
.JO) 1.4,5 

.029 11.5 

.106 1.94 

.249 1.2) 

.192 16 • .s 

.004 34.9 

99.7818 

s % 

r 
49.2780 
,!914 

2.9371 

15.6114 

1.44J 
e.8671 
21.5629 
.9714 
.oo 

x 
51. 7657 
.1729 
2.5014 
.0014 
14.3014 

.J114 
9.984) 
19.9:371 
1.1171 
.0100 

100.1020 

.122 .2)6 

.022 10.2 

.185 8.09 

.020 200 

.252 1.96 

.042 9.2~ 

.129 1.23 

.205 .988 

.048 4.8) 

.013 101 

s % 
.)06 .621 

.056 29.47 

.157 5.35 

.557 ).57 

.045 )0.98 

.2).5 2.65 

.253 1.1715 

.099 10.18 

s % 
.428 .826 

.041 2J • .5 

.066 2.64 

.004 264 

.489 J.42 

.OJ6 11.6 

.091 .916 

.461 2.Jl 

.052 4.61 

.010 100 

300 



~102 

T102 

AlzOJ 
cr2o

3 
FeO 
MnO 

MgO 

CaO 

x-zo 
~o 

Tot&l 

5102 

T102 
Al2o3 
cr

2
o3 

FeO 

MnO 

>lgO 

CaO 

N820 

K20 

Total 

5102 

T102 
Al20J 
Cr2o

3 
FeO 
~.no 

~go 

Ca.O 

N~O 

~o 

Total 

s102 
T10

2 

AlzOJ 
cr2o3 
FeO 

MnO 

KgO 

CaO 

:'otal 

DT-l:2 Hornblende 

1. z. J. ~. 5. 
40.)9 40.54 40.09 41.14 40.74 

1.47 1.4) 1.48 1.44 1.78 

12.61 12.68 12.4) 12.88 12.29 

6. 1. 13 14. 3 0] ·• a. 9. 10. 11. 12. • t5 
40.47 41.o§ 

1.sa 1.66 

12.52 12.57 

40.8; 40.60 40.66 '.39.60 40.~. 40,29 4o.10 40,60 

1,44 1 • .50 1.)4 1.49 1.29 1.38 1,11 1.17 

11.69 11.64 11.78 12.49 12.28 12.55 12.65 12.54 

.oo .oo .oz .oo .oo .01 .oo .01 .oo .08 .oo .oo .oo .oo .oo 

18.70 18.60 18,52 18.87 17.81 17.98 18.44 18.00 18.66 18,57 19.14 18.65 18.48 18.91 19.09 

.29 .40 .)4 .)0 .21 ,J4 .)4 .35 .Jl .)0 .26 ,)4 .32 .)0 .21 
B.93 9.0o 9.04 8.89 8.97 

11.76 11.74 12.00 11.96 11.86 

1.9J 1.97 1,90 1.90 1.68 

1,49 1.54 1.54 1,45 1,44 

9.)0 8,98 

11,82 11.79 

1.96 2.13 

1,42 1.49 

9.32 9.os 9.43 8.88 9.22 8.68 0.76 9.14 

12.21 11.96 11.91 11.73 12.02 11.79 11.93 11.98 

1.97 1.89 1.74 1.82 1.91 1.96 1.55 2.o6 

1.)8 1.17 1.46 1,55 1.43 1.57 1.38 1 • .52 

:x 
40,5300 

1.437J 

12,JTD 

.0080 

18.561) 

.::3113 
9.C41J 

11.8973 

1.8913 

1.4687 

97.5198 

s % 
./.f-00 ,986 

.171 11.9 

.Jn J.05 
,021 260 

.)88 2,09 

.045 14.4 

.211 2,JJ 

.131 1.10 

.146 7.72 

.o66 4.50 

DT-24 Hornblende 

97.41 98,46 

1~ 2. ~ 3. 4. 5. 6. 1. 8, 9. 
40.10 J9.44 )9.86 J9.54 40.5) 39,65 40,05 40.75 40,81 

1.45 2.04 2.15 1.95 1.)4 .76 1.04 1.87 1.85 

12.67 1).14 13.09 1).14 12.86 13.4) 12.93 f2.22 12.94 

.04 .oo .oo .16 .15 .08 .10 .oo .05 

16.73 16.92 17.10 17.05 15.72 16.70 16.29 16.25 16.90 

.11 .19 .11 .21 .2c :14 ~11 .19 .18 

10.13 9,70 10.~9 9.62 11.44 10.49 10.54 10.42 10.07 

11.63 11.44 11.78 11.21 11.66 11.SJ 11.68 11.59 11.8J 

1.39 1.5~ 1.56 1.65 1.47 1.46 1.60 1.45 1.52 

2.04 .2~18 2.0·, 2.18 1.9.'i 2.07 2. '.)4 2.0J 2.12 

96~)0 96.55 97.81 96.70 97.')2 96.60 96.37 96.77 98.27 

DT-25 Hornblende 

1. 2. J. 4. 5. 6. 1. 8, 9, 10. 11. 
42.42 41.)2 41.07 41.41 42.10 41.22 41.)6 42.68 42.4J 42.99 42.17 

2.)4 2.JJ 2.16 2.22 2.11 2.20 2.14 2.)4 2.16 2.29 2.JJ 

11.79 12.40 11.52 12.55 12.48 13.07 lJ.1J 12.74 12.51 12.62 12.i..e 

.11 .05 .05 .11 .05 .23 .02 .10 .05 .10 .oo 

17.10 17.35 16.6J 16.77 17.o6 16.90 16.74 16.80 16.47 15.54 16.77 

.JJ .24 .24 .22 .19 .2J .24 .12 .19 .11 .1J 

10.16 10.13 10.01 9.97 10.os 9.35 9.47 9.84 9.75 10.07 9.47 

11.1) 11.JO 11.02 11.10 10.91 11.2) 11.10 11.12 11.03 11.JO 11.25 

1.87 1.58 1.75 1.55 1.78 1.42 1.57 1.88 1.75 1.84 1.65 

1.74 1.85 1.8J 1.93 1.93 2.0J 1,95 1.8) 1,83 1.92 1,88 

x 
40.0811 

1.6056 

12. 9J.56 
.0644 
16.6289 

.1600 

10.2778 

11.6278 

1.5111 

2.076 

s % 
.515 1.28. 

.483 J0.06 

.J43 2.65 

.062 91.os 

.455 2.74 

.042 26.J1 

.542 5.26 

.200 1.72 

.081 5.J6 

.074 3 •. 56 

x 
41.9245 

2.2362 

12.4809 

.0791 

16.7391 

.20)6 

9.8455 

1l.1J55 

1.6945 

1.88)6 

98.224 

s 
.669 

.090 

.476 

062 

.465 

.o65 

.294 

.124 

.151 

,079 

1.60 

4.oo 
.12 
78.63 
2~78 

')2..02 

2.99 
1.12 

8.89 
4.17 



s1ei 
Tl~ 

Al203 

~03 
FeO 

MnO 

MgO 

CaO 

N920 

KzO 

Tot.al 

S10z 
T1D2 

~oJ 
Cr20J 
FeO 
MnO 

Jf..gO 

C&O 

N&iO 
K20 

Total 

_51~ 

T102 
Al203 
er2oJ 
FeO 
~:no 

Y.gO 

CaO 

N~O 

~o 

Total 

S102 
T102 
Al203 
er2c.3 
FeO 

MnO 

~o 

cao 

DT-28 Hornblende 

1. 2. J. 
)8.44 )8.?0 JB.69 
1.81 1.98 1.94 
12.)9 12.05 12.41 
.05 .oa .09 
22.06 22.89 22.45 

.05 .OJ .04 

5.15 5.59 s.J4 
11.92 11.97 11.76 
1.J6 1.50 1.45 
2.47 2.45 2.39 

96.29 97.22 96.55 

D'f•'3Q Hornblende 

x 
JB.6100 
1.9100 
12.28JJ 
.O?J) 

22.4667 
.0400 

s • .5600 
11.BBJJ 
1.4J67 
2.4J67 

96.?000 

s % 
.147 .JB2 

.oe9 4.65 

.202 1.65 

.021 28.4 

.415 1.a5 

.010 25.0 

.207 3.72 

.110 .923 

.011 4.94 

.042 1.71 

~. 2. )~ 4. ~. 6~ 7. 
40.57 41.66 41.4) 4).06 42.97 41.6) 42.07 
2.59 2.64 2.25 2.65 2.60 2.72 2.80 
13.22 13.01 12.86 12.20 11.80 1J.05 1J.02 
.21 .17 .20 .17 .13 .11 .20 

11.6e 11.eo 11.20 10.93 10.64 11.61 11.64 
.02 .os .oo .oo .oo .oo .oo 
11.93 12.14 12.50 12.78 12.68 12.20 12.J2 
12.21 12.17 12.46 12.58 12.25 12.21 12.16 
1.86 1.8? 1.59 1.85 1.62 1.89 1.92 
1.76 1.69 1.60 1.55 1.60 1.60 1.8) 

96.0J 97.17 96.09 91.15 96.)6 97.<>9 97.97 

DT-Jl Hornblende 

i 
41.9129 
2.6071 
12.7371 
.1700 
11.)657 
.0100 

12.)643 
12.2914 
1.8000 

1.6614 

1. 2. J. 4. s. 6. 1. a. 9. 10. 
39.12 40,lJ 40.86 39.79 39.50 41.71 40.70 40 • .56 J9.96 40.61 
1.62 .es .91 1.04 1.23 .56 .48 .11 .61 .59 
14,20 1J.72 14.26 1J.8J 14.50 1).42 12.86 1).44 lJ.47 13.85 
.11 .25 .29 .os .oa .06 .12 .as .25 .11 
21.39 20,23 21,07 20,81 2C.14 20,07 19.71 19,98 19.46 19,71 
.28 .28 .47 .28 .20 .21 .26 .21 .)6 .20 

6.66 1.13 1.J6 1.11 6.99 1.a9 e.oo 1.49 1.62 a.01 
11.26 11.52 11.51 11.55 11.)6 11.6) 11.56 11.47 11.63 11.66 
1.12 1.55 1.26 1.32 1.25 1.20 1.15 1.1) 1.31 .96 
2.2b 1.84 1.74 1.75 1.70 1.55 1.48 1.5) 1.55 1.50 

DT-J2 Hornblende 

1. 2. J. 4. 5. 6. 
40.06 40.06" 40,00 40.73 40966 40.25 40.02 

2.58 2.25 2.)4 1.70 1.57 2.39 2.~5 

11.85 11.97 12.20 12.06 12.02 11.86 11.96 
.10 .20 .11 .06 .15 .14 .14 
19.26 19.:;6 19.67 18.14 18.6J 18.65 18.BJ 
.16 ~02 .06 .OO .11 .02 .O? 
s.25 e.15 e.20 9.00 9.66 s.95 9,02 
11.21 11.12 10.99 11.)4 11.35 11.50 11.21 
1,65 1.46 1.77 1.55 1.77 1.65 1.82 
2.05 z.10 2.07 1.84 i.97 2.11 2.09 

?7.20 96.l? 97.40 96.4) 9/.89 97,52 97.21 

x 
40.2.54J 
2.1286 
11.9886 
.1286 
18.9)4) 
.0629 
8.7471 
11.2457 
l.6671 
2..0)29 

97.1901 

s ~ 

.879 2.10 

.174 6.6t. 

.S2,? 4.14 

.0)8 22.3 

.44? 3.9) 

.019 191 

.JOS 2.4? 

.16) 1.)2 

.1).5 7.52 

.102 6.15 

s 

y 

40.2940 
.669& 
13.7550 
.1400 
20.2570 
.2150 

7.4)20 
11.5170 
1.2250 
1.6900 

97.4540 

.312 .78 

.)68. 17.28 

.121 1.01 

.044 )4.29 

.523 2.76 

.057 90.JO 

.565 6.46 

.167 1.49 

.130 7.81 

.097 4.78 

302 

s % 
• 7:,0 1.66 
.J,52 40.51 
.48,5 J.5) 
.o&J 63.29 
.6JJ ).1) 
.oas 30.9.s 
.~ 6.29 
.121 1.05 
.1~ 12.77 
.235 13.93 



5102 

T10
2 

Al20J 

Cr20J 
FeO 

r.no 
MgO 

CaO 

N~O 
K

2
0 

'l'ottd 

S1Qi 

T10i 
Al20J 

Cz-i03 
FeO 
MnO 

MgO 

cao 
Nazo 
K20 

Tot&l 

S10~ 
~ 

T102 

A120J 

Cr20J 
·FeO. 

Y.nO 

Total 

s10i 
T10z 

A120J 
er203 
FeO 

MnO 

MgO 

CaO 

N620 

K2o 

Tot&l 

DT- .33 ttornhlende 

1~ 2. 3. 4. 5. 6. 1. e. 9. 
40.5J 41.10 40.JJ 41.1) 40.)6 40.08 40.40 40.78 40.82 

2.y. 2.27 2.24 2.28 2.26 2.51 2.12 2.16 2.27 
12.08 12.28 12.lJ 12.00 12.04 12,76 12.51 11,82 ll.79 
.12 .18 .09 .lJ .14 .20 .09 .18 .20 
16.85 16.48 16.71 16.45 16.99 16.92 16.98 16.86 17.13 
.11 ,19 .14 .09 .21 .20 .07 .20 .21 
9.77 1 ~ .14 ~.88 9.86 10.10 J.71 9.75 9.9) 10.11 
11.)2 11,JO 11.10 11.29 11.14 11.57 11.72 11.JO 11.4) 

1.75 1.63 1. 56 1.67 1.~ 1.52 1.58 1.63 1.57 
1.89 1.82 2.00 1.97 1. 89 2.10 2.00 1.93 2.02 

96.76 97.JS 96.17 96,87 96,95 97.57 97.23 96.77 97.57 

Irr- Y. Hornblende 

1. 2. ). 4. 5. 6. 
JB.76 39 • .54 38,76 39.o6 JB.67 J7.91 
1.68 1.61 1.66 1.80 1.80 1.67 
11.35 11.24 11.4) 10.74 10.86 10.87 
.• 05 .oo .04 .o6 .oo . .oo 
27.68 26.85 27.01 27.61 27.27 27.31 
.07 .10 .09 .13 .11 .12 

J . 70 4.07 J.99 J.72 3.80 J.BJ 
11.07 11 . 04 11.05 10.80 10.68 10.71 

1.89 1.77 1.61 1.97 1.82 1.91 

1.39 1.97 1.87 1.88 1.89 2.02 

98.18 98.19 97.50 97.78 96.90 96.35 

I7I'-J5 Hornblende 

... . 2. J • 4. 5. 6. 
39 .46 39.81 40,15 40.41 42.79 42.49 
1.48 1.71 1.70 .55 .)6 .28 
13 .65 13.42 13.00 12.68 12.64 lJ.11 
.oo .16 .04 .01 .oo .01 

23 .59 ~J-58 22.59 23.12 20.65 21.29 
-.14 .16 .17 .11 .09 .07 

5.46 5.52 5.60 6.)2 8.16 7,97 
11.15 11.21 11.)2 11.26 11.41 11.53 

1~14 1.23 1.)6 1.1J 1.37 1.35 
2.29 2.27 2.39 1.90 1.66 1.72 

98.)8 99.07 98.)2 97.48 99.12 99.81 

DT-J6 Hornblende 

1. 2. J. 4. 5. 6. 
40.)2 J9.99 40.6J 41.)7 40.24 40.74 
2.28 2.21 2.67 2.70 2.J9 2.46 
12.48 12 .25 11.57 11.50 11.99 12.04 
.05 .oo .• 01 .oo .oo .oo 
20.41 19.98 18.86 19.08 20.26 20.27 

.14 .12 .07 .07 .11 .07 

8.01 7.80 8,48 8.67 7.96 8.09 
11.01 11.05 11·.oo 10.96 11.o6 H.05 

1.89 1.69 2.05 1.79 1.80 1.92 
2.00 2.05 1.94 1.94 1.98 2.05 

98.59 97.15 97.28 98.07 97,79 98.70 

-x 
J8.78JJ 
1.7033 
11.0817 

.0250 
27.2883 

.103J 

J.8517 
10.8917 
1.8283 

1.8)67 

97.J93J 

x 
40.8517 

l.OlJJ 

1J.08JJ 
~0)67 

22.4700 

1.233 
6.505 
11.3133 
1.26:33 

2.0JSJ 

x 
40.5483 
2.4517 
11.9717 
.0100 

19.810 

.0967 
8.1683 
11.0217 

1.8567 
1.9933 

97.9284 

i 
40.6144 

2.2722 
·12.1567 
.1478 
16.8189 

.1578 
9.9167 
11.3544 
1.6)67 

1.9578 

s % 
.5)4 1.)8 
.079 4.62 
.293 2.64 
.028 112.4 

.J2r 1.19 

.022 20.9 

.146 J.86 

.182 1.67 

.128 6.99 

.227 12.)4 

s % 
1.425 J.49 
.686 67.71 
,400 J.oQ 
.062 169.48 

1.235 5.50 
.04-0 )2.28 
1~2; 19.20 

.139 1.23 

.112 8.84 

.)18 15.58 

s ·.$ 

.485 1.1~ 

.201 8.18 

.)81 J.18 

.020 200 

.670 J.38 

.031 Jl.8 

.JJ4 4.09 

.039 .351 

.0125 6.72 

.050 2.49 

s % 303 
.)63 .89 
.111 4.87 
.316 2.60 
.044 29.63 
.023 .1~ 

.056 35.42 

.16.5 1.66 

.197 1.74 

.097 5.91 

.084 4.J? 

l ' 



S10z 

T10z 
ilzOJ 
er203 
FeO 

MnO 

Mg() 

CaO 

N~O 

K20 

Tot&l 

Si~ 

Ti Oz 
AlzOJ 
Cr20J 
P'eO 

MnO 

MgO 

C&O 

N920 

K20 

Tota.) 

5102 

T102 

A1203 
cr2°J 
FeO 
MnO 

P.gO 

CaO 

N820 

KiO 
Tot.al. 

5102 
noz 
Al203 
Cr2o3 
FeO 

MnO 

MgO 

CaO 

Na20 
K2o 

Total 

bf- 31- t-bR1'JBLE:t...l'DC: 

1. 2. J. 4. 5. 6. 
4-0.61 4-0.55 40.61 40.14 39.98 4-0.19 
1.9) 2.00 1.68 1.75 1.91 1.85 
12.01 12.09 11.87 12.17 12.70 12.63 
.OJ .oo .02 .01 .04 .04 
19.28 19.65 19.88 20.17 20.)5 20.21 
.11 .14 .16 .14 .23 .21 
8.3) 8.09 8.18 8.13 7.76 7.78 
10.97 10.93 11.02 10.89 10.92 10.8) 
1.70 1.79 1.80 1.80 1.71 1.61 
2.01 2.00 1.86 2.00 2.14 2,07 

97.07 97.23 97.09 97.20 97.75 97.42 

111'-174 Hornblende 

1. 2. ). 4. 5. 6. 
39.98 4-0.73 4-0.16 4-0.73 4-0.59 41.26 
1.95 1.98 1.92 2.14 2.11 1.80 
11.7~ 11.90 12.39 11.97 12.11 12.00 
.05 .05 .09 .03 .00 .04 
20~79 19.94 19.77 18.86 18.29 18.80 
.2J .25 .32 .13 .18 .10 
0.97 8.58 8.60 8.67 0.59 a.so 
10.4) 10.66 10.85 11.87 11.89 11.68 
1.58 1.51 1.72 1.05 1.~ 1.67 
1.61 1.6) 1.86 1.89 1.85 1.90 

97.29 97.23 97.68 98.1) 97.J4 98.04 

DT-176 Hornblende 

1. 2. ). 4. 5. 
40.63 40.8) 40.60 4-0.76 40.96 
1.75 1.75 1.80 1.61 1.6) 
13.JO 1J.o6 1).43 13.08 13.03 
.00 .oo .02 .oo .oo 
15.74 15.72 14.72 15.59 16.07 
.16 .02 .05 .o6 .11 
10.86 10.70 10.69 10.86 10,80 
12.19 12.)4 12.22 12.21 12.29 
1.64 1.73 1.)4 1.46 1.44 
2,04 2.03 2.10 2.07 1.95 

98.39 98.17 96,96 97.48 98.30 

x 
40.7279 
1.8107 
13.2200 
.0071 
16.o621 
.0821 
10.5193 
12.1786 
1.5150 
2.0243 

98.1471 

s % 
.JJ9 .8)2 
.165 9.11 
.285 2.15 
.022 JO) 

.559 J.48 

.059 71.3 

.24.5 2.32 

.153 1.26 

.114 1.50 

.o68 ).)6 

6. 7. 
40.95 4-0.13 
1.88 1.81 
13.05 1).,56 
.oo .oo 
16.17 16.79 
.13 .11 

10.30 10.17 
12.14 12.25 
1.48 1.44 
2.03 2.04 

98.1) 98.JO 

x 
4-0.)467 
1. 8533 
12.2450 
.0233 

19.9233 
.1650 
8.045() 
10.9267 
1. 73.SO 

2.0133 

97.2766 

i 
40.5750 

1.9833 
12.0117 
.0567 
19.4-08) 
.2017 
8.7017 
11.2300 
1.6617 
1.7900 

97.4386 

s % 
.276 .68.5 
.119 6.44 
.)41 2.78 
.016 69.98 
.484 2.03 
.046 27.0 
.228 2.84 

.o65 .598 

.076 4.39 

.093 4.61 

s % 
.457 1.13 
.126 6.35 
.230 1.91 
.023 41.J 
.921 4.?S 
.08, 4-0.J 

.155 1.78 

.657 5.85 

.118 7.07 

.133 7.44 

304 

8. 9. 10. 11. 12. 13. 14. 
40.)1 40.29 41.18 41.05 40,60 40.63 41.27 

1.93 1.91 1.89 1.44 2.07 1.93 1.95 
13.57 13.74 13.02 1J.48 12.93 1~.97 12.66 
.oo .oo .oo .oo .oo .oo .oo 
15.64 15.90 16.)8 16.61 16.46 16.71 16.)7 
.04 .21 .04 .12 .04 .01 .os 
10.29 10.~ 10.35 10.65 10.17 10.52 10.45 
11.85 12.07 12.32 12.14 12.16 11.92 12.40 
1.49 1.67 1.44 1.44 1.62 1.59 1.4) 
1.99 2.09 2.04 1.84 2.00 2.10 2.oz 

97.12 98.JS 98.66 98.77 98.05 98,39 98.80 



Si~ 

T10i 
Al203 
Cr:?O) 

F.O 

KnO 

M&O 
cao 
Ma:zO 
JC2') 

Tot.al 

S1C2 
Ti~ 

Al20J 

Crz°J 
FeO 

KDO 

M&O 
CaO 

N&zO 
K

2
o.-

Tot.al. 

S1C2 
TiCJi 

Al2o3 
Cr2c3 
FeO 

KnO 

>'~ 

CaO 

NazO 

K20 

Tot&l 

srn2 

T102 

Al203 

Cr203 
FeO 

P".nO 

MgO 

CaO 

N820 

K20 

Tota.l 

DT-177 Hornbl ende 

1. 2. J. 4. 5. 
40.41 40.27 40.76 41.82 40.82 
1.99 1.9e 1.~1 1.63 1.55 
1).28 13.33 1).16 13.56 1).61 
.oo .02 .01 .05 .02 
17.45 17.45 16~70 17.03 16.93 
.14 .11 .15 .19 .18 
9.59 9.26 9.71 9.19 9.19 
11.32 11.J? 11.JO 11.29 11.30 
1.40 1.29 1.31 1.39 1.08 
2.34 2.12 1.95 2.05 2.09 

97.91 97.20 96.63 98.21 96.77 

DT-178 Hornblende 

1. 2. J. 4. 5. 
40.73 40.55 41.13 40.65 40.84 
1.05 1.05 1.05 .92 1.04 
13.29 13.29 13.05 13.31 13.)6 

. • oo .04 .oo .01 .oo 
18.25 17.64 1s.11 11.97 ~a.as 

.21 .21 .31 

9.52 9.55 9.41 
11.70 12.02 
1.55 2.01 
1.30 1.14 

11.94 11.66 11.87 
1.45 1.65 1.55 
1.22 1.36 1.34 

97.62 97. 57 97.68 97.45 97.75 

s ~ 

1.0008 
12.8800 
.0100 
17.6646 
.2523 
9.6769 
11.9177 
1.6)69 
1.1685 

97.1639 

.302 

.o6o 

.393 
.• 022 

.41c. · 

.051 

.231 

.1)1 

.201 

.1)6 

6.oo 

3.05 
216 

2.32 
20.3 
2.39 
1.10 
1:::.3 

.148 12.6 

DT-98 Hornblende 

1. 2. J. 4. 5. 
40.4) 40.27 40.98 40.60 4-0.86 
2.63 2.66 2.61 2.54 2.52 
12.85 11.61 12.04 12.01 12.19 
.14 .O? .O? .08 .11 
18.18 16.69 11.J6 18.23 11.62 
.os . 10 .04 .02 .05 
a.11 a.93 9.o6 8.79 a.88 
11.64 11.62 11.57 11.59 11.29 
2.10 1.61 2.os 1.87 i .88 
2.19 2.16 1.89 1.96 2.07 

98.90 95.70 97.70 97.?6 97.48 

6. 1. 
4-0.51 40.88 

1.50 1.71 
13.77 13.91 
.04 .07 
17.63 16.63 
.23 .15 
9.47 9.47 
10.83 11.37 
1.51 1.61 
2.15 1.97 
97.64 97.76 

6. 1. 
41.28 40.79 

.91 .95 
13.11 12.87 
.oo .oo 
17.70 16.88 
.25 .26 
9.1s 9.as 
11.91 12.19 
1. 71 1.45 
.84 1.21 

97.47 96.46 

6. 7. 
41.02 41.63 
1.68 1.71 
1z.53 12.29 
.08 .01 

18.25 17.52 
.1) .04 

9.)4 9.)8 
11.37 11.18 
1.84 1.87 
1.94 1.98 

9s.17 97.66 

a. 
40.08 

' 1.86 
13.46 
.07 
17.79 

.21 
9.o6 
11.42 

1.59 
2.28 

97.82 

;: 
40.6938 
1. 7238 
13.5100 
.0350 
17.201) 

.1700 
9.)675 
11.2750 

1.3975 
2.1188 

97.4927 

s % 
.534 1.31 
.196 11.4 

.254 1.88 

.021. 76.,. 

.4)7 2.54 

.040 23.J 

.226 2.41 

.185 1.64 

.175 12.5 

.1)7 6.48 

8. 9. 10. 11. 12. 1J. 
40.57 40.83 41.15 41.14 41.)6 41.41 
1.o6 1.o6 1.01 1.03 .91 .97 
12.78 12.59 12.40 12.46 12.62 12.25 
.oo .oo .oo .02 .oo .oo 
17.71 17.27 17.84 17.40 17.75 17.07 
.38 .18 .2J .ZJ .25 .2J 
9.84 9 • .5.5 9.6J 9.90 10.00 10.0J 
12.01 11.91 11.86 11.84 12.03 11.73 · 
1.49 1.46 1.68 1.51 1.71 2.00 
1.14 1.18 . 1.16 1.27 .96 1.07 

96.98 96.10 96.97 96.79 97.59 96.76 

305 

a. 9. 10. 11. 12. 1). - ~ 14. 15. 
40.79 4-0.66 40.77 40.90 4-0.41 4-0.09 J9.04 41 • .57 
1.99 2.)6 2.50 1.91 2.35 2.27 2.25 1.8) 
12.33 12.31 12.26 12.40 12.)8 12.42 . 12.40 12.16 
.11 .10 .10 .10 .19 .13 .09 . 07 
17.50 17.)1 17.90 18.)4 18.1) 18.2) 18.4? 17.95 
.OJ .05 .07 .08 .07 .09 .06 .10 
9.50 a.91 8.68 8.93 
11.)8 11.47 11.38 11.48 
1.86 1.82 1.98 1.79 
2.00 1.96 1.98 1.95 

s.41 a.55 a.53 9.02 
11.80 11.10 11.40 11.46 
1.72 1.87 1.96 1.71 
2.04 2.01 1.94 1.91 

97.49 97.0l 97.63 97.89 97.50 96.15 96.14 97.71 



s10i 
T1o2 
Al20J 
cr2oJ 
Fe 

MnO 

MgO 

CaO 

Na20 
K20 

Total 

s102 
T102 
Al20J 

Cr20J 
FeO 

MnO 

MgO 

CaO 

H820 

K20 

Total 

nT-3o BAR~E:.T 

1. 2. J. 4. 6. 
39.94 40.07 40.10 J9.7J )9.85 )9.99 J9.66 
.01 .01 .00 .04 .OJ .02 .00 

22.00 21.)1 21.51 21.61 21.2) 21.68 21.)4 

2).01 24.21 2).67 2J.J7 23.17 2).46 24.20 
.64 .60 .61 .sa .62 .62 .64 
a.52 8.21 0.76 e.66 8.53 8.23 8.05 
6.70 6.62 6.27 6.)8 6.29 6.54 6.52 

100.8) 101.09 100.93 100.37 99.?J 100.54 100.41 

DT-37 Garnet 

1. 2. 3. 4. 

)8.11 31.53 37.59 J?.86 
.10 .2.5 .21 .20 
20.56 20.07 20.23 20.68 
.04 .13 .03 .oo 
28.86 28.40 J0.24 J0.25 
1.04 1.12 1.25 1.10 

J.J6 2.95 )~43 J.45 
8.93 9.04 7.JO 7.2) 
.oo .oo .oo .oo 
.04 .• oo .01 .oo 

101.04 99.5) 100.29 100.78 

Ul'-32 Garnet 

J?.7725 
.1900 
20.3850 
.0500 

29.4375 
1.1275 

J.J050 
B.1250 
.oooo 
.0125 

100.40.5 

s 

x 
)9.9057 
.0157 
21.5257 

23.584J 
.6157 
8.4)14 
6.4?4J 

.267 .706 

.o64 JJ.6 

.28) 1.39 

.56 111 

.951 J.2J 

.088 7.85 

.220 6.66 

.994 12.24 

.019 151 

s . ~ -

.167 .419 

.015 96.2 

.266 1.24 

.47) 2.00 

.022 J.49 

.255 J.02 

.165 2.55 

306 

1. 2. ). 4. 5. 6. 1. 8. 9. 10. 11. 12. 13. 14. 15. 16. 
s102 JS. 14 38.40 J?.85 J8.24 J?.94 J?.98 JS.09 J7.8J J7.6J J?.76 J(.00 J8.12 )8.11 JS.46 37.65 )6.22 
T102 
Al20J 21.)3 21.09 21.16 21.37 21.)7 20.89 21.14 21.2) 21.19 21.61 21.)8 21.17 20.92 21.J? 21.45 21.22 

CrzC3 

FeO ~0.22 27.71 28.49 27.73 27.64 28.07 28.07 27.79 2s.07 27.87 27.90 27.79 27.79 27.79 27.47 27.fr/-
Mno 1.05 .94 1.03 .98 1.21 1.18 1.04 i.01 1.07 1.:>4 1. 16 1.19 1.12 1.08 1.oz t.3t 
KgO 5.02 4.71 4.93 4.74 4.85 4.98 4.49 4.61 4.95 4.87 5.32 5.09 5.04 5.20 5.41 5 .• 25 

CaO 6.71 6.75 6.78 6.99 6.66 6.93 6.79 6.65 6.96 6.91 6.85 6.73 6.70 6.6) 6.85 6.64 

N~O 

K2o 

Total 100.46 99.59 100.25 99.68 99.88 100.04 99.6J 99.11 99.87 100.06 99.70 99.J6 99.69 100.52 99.86 "100.54 

5102 

'!'1C
2 

J.120J 
~r2o3 
FeO 

r.no 
XgO 

Ca.O 

Total 

DT-32 Gc...-net 

17. 18. 19 . 
37.98 )8.22 J7.60 

2!.J6 21.25 21.00 

27.94 27.~J 25.28 

1.09 1.14 ~.10 

5.26 5.}4 5.18 
6.87 6.88 6.~ 

100.50 100.77 100.29 

x 
J(.9695 

21.2)6e 

27.ee95 
1. 0932 
5.0126 
6.Eoo5 

100.0021 

s % 

.JJl .87 

.lBJ .06 

.J~ Lo<; 

.091 e.:;6 

.259 5.17 

.117 !.72 



Dr -34 6f'lR~T 

1. 2. J. 4. 5. 6. 1. 8. 9. i s ~ 

SlOz )6.50 )6.95 J7.J2 J7.J8 J7.J7 J7.00 ')7.27 J7.4.J J7.J4 J7.17JJ .)04 .818 

T10i .OJ .oo .OJ .OJ .04 .07 .01 .02 .oo .02,56 .022 85.5 307 
.uzo3 20.54 20.57 20.60 20.76 20.BJ 20.80 20.BJ 20.8J 20.55 w.7011 .132 .6Y/ 

er2o) 
FeO Jl.84 JZ.18 JZ.70 J2.99 32.60 )2.72 JZ.34 )2.24 JZ.01 )2.4011 .)61 1.1) 
MnO 1.20 1.18 1.32 1.22 1.4) 1.47 1.20 1.JJ 1.)6 1.)011 .101. B.22 
MgO 1.23 1.2) 1.JZ 1.)8 1.00 .99 1.34 1. Jl 1.17 1.2189 .142 11.68 
CaO 7.76 7.55 7.20 7.24 7.97 7.8J 7.92 7.83 7.86 7.6844 .2886 J.75 
N920 

KzO 

Tot.&l. 99.10 99.67 100.48 100.99 101.25 100.88 100.90 101.01 100.J6 100.513 

DT-J.S Garnet (core) 

1. 2. ). ~. s. :x s ~ 

s 10i JS.OJ JB.09 31.89 Y/.72 )8.25 J7.9960 .201 .530 
T102 .07 .o6 .05 • f1'l .fI! .06400 .009 14.o 

Alz0J 21.04 20.86 20.95 20.72 20.63 20.8400 .167 .600 

Cr203 
FeO 29.45 29.62: 29.40 29.91 29.23 29.5220 .258 .87) 
t'.nQ 1.13 1.10 1.08 1.04 1.08 1.0860 .OJJ 3.03 
l'.gO . 3.30 J.18 3.10 J.44 3.46 J.2960 .158 4.79 
cao 7.09 7.26 1.oa 7.16 7.1) ?.1440 .012 1.01 
M~O 

lfaO 

· Tot.&l 100.11 100.10 99.55 100.07 99.t...; 99.9480 

DT-J5 Garnet (rim) 

1. 2. 3. l s ~ 

SlOz J?.92 J8.22 37.99 J8.04J) .157 .041 

T102 .02 .05 .o6 .04)) • 021 48.G. . 

1.120; 20.71 20.59 21.46 2.0.9400 .459 2.19: 

~03 
FeO 2?.47 27.52 27.05 2?.3467 .258 .944 

MnO .86 ~w .89 .8800 .017 1.97 

J(gO 2.61 2.91 )..02 2,8467 .212 ?.~ 

CaO 10.05 9.8) 8.61 9.41167 .776 0.11 

H~O 

K20 

Tot.al 99.69 100.00 99.07 99.596? 

DT-J6 Garnet 

1. 2. J. 4. x s ~ 

S10z J7.77 J?.94 JB.J? J7.98 )8.0156 .2,54 .667 
T102 . 09 .04 .oo .oo .0325 .04) 131 

A120J 20.58 20.99 21.28 20.92 20.9425 .288 1.37 

crio3 
FeO 29.35 29.01 28.95 29.21 29.1300 .184 .6J2 
MnO 1.4 1.32 l.84 1.67 1.5575 ,241 15.4 
MgO J.66 J.70 );67 J.70 3.6825 .021 .,560 

CaO 1.52 7.J9 7.09 7.14 7.2850 .204 2.81 

N820 
K2a 

Total 100.38 100.)8 101,20 100.61 100.645 



DI-II~ GARhl~T 

1. 2. ). 4. .s. 6. 7. f s % 
5102 )8.72 )8.29 J8.2J JB.05 JB.55 J8.66 JB.60 )8.4429 .25-J .657 
T1C2 .OB .07 .07 .~ .1) .11 .09 .084) .029 )4.8 

Al203 21.4.5 21.18 21.18 21.24 21.21 21.)8 21.48 21.))14 .120 ._564 

cr2o
3 308 

FeO 25.71 25.97 26.)2 26.19 26.66 26.99 26.93 26.3957 .484 1.84 

KnO 1.)0 .9) 1.05 1.13 .91 1.00 .91 1.0329 .14J 1).9 
Jll.8() 5.87 5.40 5.81 5.05 6.78 6.65 6.27 6.0900 .497 0.162 
CaO 7.39 7.61 7.38 6.78 6.55 6.13 6.62 6.9229 ,545 7,87 
?ia2o 
K2o 
Total 100.52 99.45 100.24 99.27 100.79 100.93 100.89 100.3001 

DT-178 Garnet Cores· 

1. 2. 3. x s % 
51~ J8.J8 38.86 JB.51 JB.58JJ .248 .64) 

T10z .09 .09 .09 .0900. .oo. .o 
il203 21.11 21.43 21.00 21.1800 .223 1.05 
er203 
FeO 26.04 25.55 2?.44 26.)4JJ .981 J.?2 
MnO .61 -~ • .50 .6567 .185 28.1 
MgO 5.22 s.14 5.25 5.40JJ .292 ,5.40 
cao 8,14 s.21 7,63 8.0133 .)38 4.22 
N~O 

K20 

tot&l 100.04 100.79 100.42 100.2699 

DT-178 Carnet Ria 

1~ 2. J. x s ~ 
S10z JB.16 JS.05 )7.65 J8.45 )8.0715 .331 .870 
Ti~ . 07 .11 .09 .01 .08.50 .019 22.5 

Al203 21.22 21.16 20.85 21.00 21.0575 .167 .791 
Cr20J 
FeO 26.87 26.88 26.68 27.09 26.8800 .168 .62) 
KnO 2.54 2.01 J.29 2.56 2.6000 .526 20.2 
}'..g0 ~3.95 4.09 ).~ 4.o6 J.997.S .094 2.J4 
cao 1.60 1.8? 7.68 7.67 ?.1050 .116 1.50 
N~O 

KzO 

Tot.&l 100.41 100.16 100.13 100.90 100.400.S 

DT-98-1 Garnet aelt 

1. 2. ). 4. 5. 6. 7. a. 9. i .. s " 5102 J8.40 )8.62 37.86 J?.84 )8.04 J7.69 )8.04 37. 79 )8.16 38.0489 .)04 .798 

1'102 . 05 ,04 .04 .02 .02 .o6 .02 .02 .02 .0322 .016 48.5 
Al2CJ 20.32 20.?8 20.89 20.78 20.81 20.15 20.50 20.76 20.66 20.6944 .178 ,859 
Fee 28.91 28.28 :??.98 28.97 27.90 28.,52 27.28 28.18 28.61 28.2922 • .s)4 1.&] 

MnO . 89 .86 .87 .8) .82 .84 1,16 1.07 .8) .9078 .122 1).4 

P'.gO J .7) J.46 J.6? J.36 J.ZJ 3.46 3.66 3.69 2.89 J.4611 .27) 1.90 
CaD 7. 50 ?.36 ?.44 7.18 ?.98 8.25 8.4-0 7. BC) 7.67 1.137£ .41S .s.J6 
N~O 

~o 
Tota.l 99.80 99.39 98.75 99.00 98.80 99.58 99.07 99.)6 98.84 99.1744 



s1ei 
T102 
A120J 
FoO 

!'.nO 

MgO 

CaCl 

N~O 

XzO 

DT-98-2 & DT-98-J Carne~ 

1. z. J. 4. 5. 
3B.7J 38.90 3B.6B 38.07 38.74 
.oz .02 .04 .04 .02 

Z0.94 21.00 21.02 20.93 21.JO 

28.28 27.94 28.20 27.69 27.98 

.91 1.00 .99 .97 .90 
4.61 4.8J 4.66 4.61 4.86 
6.84 6.68 6.88 7.o6 6.45 

6. 7. 
38.69 38.76 
.02 .04 

21.66 21.49 

27.48 28.71 

.94 .95 
4.92 4Sl 

·6.60 6.)8 
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a. 9. 10. 11. 1i. 13. 14. 15. 
38.19 )7.86 )8.48 )8.18 )8.55 )8.18 '.}8 0 18 )8.4.S 
.04 .OJ .04 .oo 0 0J .oo 0 0) .oz 
21.31 21.49 21.)4 21.47 21.14 21.o6 21.13 21.18 

28.55 29.07 29.07 28.26 28.10 28.45 28.51 28.70 

.86 .66 .es .79 .11 1.00 .99 .ea 
4.)4 4.42 4.68 4.55 4.50 4.45 4.So 4.)S 
6.71 6.52 6.15 6.39 6.50 6.70 6.49 6.80 

Total 100.)4 100.)9 100.4? 99.)8 100.25 100.)1 100.90 100.00 100.05 100.61 99.64 99.59 99.84 99.SJ 100.40 

5102 

Ti Oz 

Al20) 
F.O 

MnO 

MgQ 

cao 
N920 

K2o 

Tot.al 

DT-98-2 4' DT-98-J Garnet (cont..) 

16. 11. 18. 19. 
JS.JS J8.7J 38.29 )8.21 
.oo .~ .oo .~ 

21.51 21.20 21.)2 21.14 
28.79 28.48 29.19 28.88 

1.10 .94 .97 .95 
4.28 4.BS 4.ZJ J.97 
6.95 6.ZJ 6.92 6.72 

100.97 100.44 100.91 99.90 

D!-J1 Ga.met 

1 
JB.4)26 
.0226 
21.24J7 
28.4)74 

.9168 

4 • .5)6) 

6.6)00 

100.219 

s " 
.291 .758 
.015 63.9 
.21) 1.00 
.470 1.6.s 
.100 10.·9 

.24J 5.35 

.250 J.76 

1. 2. J. 4. 5. 6. 1. a. 9. 10. 11. 12. 13. 

5102 J8._52 )8.19 J9.1J JS.28 38.56 J7.95 37.61 37.77 J?.98 J7 • .54 37.86 JB.28 JS.09 
T1C

2 
. 06 .05 .04 .07 .12 .09 .05 .08 .05 .04 .oz .06 .OJ 

Al20J 21.49 21.56 20.9~ 21.51 21.26 21.22 21.26 21.44 20.9) 21.09 21.25 21.42 21.51 
Cr2o

3 
FeO 27.25 27.43 27.69 27.41 27.86 27.67 28.00 27.46 27.42 26.79 27.J2 27.04 26.77 
MnO .82 .ao .BJ .94 .66 .84 .94 .82 .82 .BJ 1.09 .85 1.07 

MgO 4. 7J 4.52 4•7J 4.80 4.79 4.95 4.4) 4.69 4.65 ~ . 63 3.94 4.79 J.92 
CaO 7.95 8.16 7.86 7.60 7,65 7.7J 7.93 7,87 8.02 8.38 8.77 8.12 Q.46 

N~O 

K20 

: otal 100.83 100.72 1oc.19 100.62 1~1.10 100.45 1ca.21 1oc.13 99.87 99.JO 10~.25 100.55 100.66 

51:)2 

'!'102 

i>l2~) 

C:-2~; 

FeO 

MnO 

~lgO 

Cao 

T~ta1 

x 
JB.0585 
.05&5 
21.z969 

27.;931 
.88~ 

4,5823 

8. 11)!+ 

10:),)90 

s 
.J16 

.027 

.J?2 

,097 

.)17 

.511 

l .C2 

1.JS 
!::i. 92 



;:i a::p l e t; ~. 

!::' -24 

r:: -25 
DT -28 

~-)0 

D7-J2 
:rr-JJ 
:JT-)4 

DT-3.5 
Ir.-)6 
DT-174 
:r: -176 

:::.'-177 

~7-98 

Sample No. 

:JT-24 
::r.-2.5 

::J.-30 
:...vr-32 

J-:' - 3J 
:":'-37 
: > !74 

JT-1 76 
:- -:- - 177 
i:.:7-91' 

APPENDIX C 

Mineral Oxidation States Calculated 
By Charge Balancing 

TABLE C-1 

CLIHOPYRCXENE 

Fe)+ J+ . . J+ )" ' J+ 
CB FeMCSS i:o'eCil F'eMOSS 6 Fe (FecB · - Fer.ass) 

.093 .074 .742 .801 +.018 

.114 .079 .682 .786 +.035 

.080 .112 .81•2 .786 -.032 

.005 .03e .978 .8)2 -.033 

.102 .078 .r>6 nd +.024 

.086 .057 .?4J .830 +.029 

.091 .137 .867 nd -.~ 

.189 .100 .620 .aoo +.089 

.0)6 .086 .920 .81.5 -.051 

.OJ8 .073 .906 .818 -.035 

.067 .081 .802 .768 To014 

.053 .078 .865 .807 -.026 

.054 .078 .861 .803 -.024 

x . • 813 .804 

s .10) .019 
% 12.7 2.J6 

O:\THOPY:tOXENE 

Fe)+ 
.,. . 

Fe;oss 
3+ )+ 3+ 

CB Fe~:;ss Fe CB f:::. Fe (FeCB - F'eMCSS) 

.061 .036 .929 .958 +.025 
-.005 

. 
• 054 • • .999 .9J7 -.059 

.050 .021 .929 .971 +.029 

.030 .019 .970 .974 +.011 

.!0.5 .005 . ee.3 .994 +.100 

.014 .047 . %6 .955 -.033 

.c12 • 04-9 .985 .950 -.038 

.064 .039 .916 .950 +.045 
" ') • · ".J- J. .047 . 977 .9.50 -.026 

.o(>.!.;. .01 ~ . 934 nd .... 045 

x .951 .960 
s .038 . 016 

% 4 . 02 ! .67 

31 0 
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TABLE C-1 (Cont'd) 

HO~NBLENDE 

J+ ' J+ .. .. J+ t.· J+ . J+ Sample No. F'eCB ~cr.oss f'ecE !•c~css ,6Fe ( . cCB - Fer.835 ) 

:T-24 .853 .;74 .593 nd 't.279 
!Jl"-25 .458 .567 .780 .727 -.109 
DT-26 .)60 .819 .799 n:i -.220 
D':'-30 .277 .)91 .804 .7'2..2 -.114 

JT-)1 .727 .745 .716 .?10 -.018 
DT-JZ .6eo .668 .?18 .?2J +.012 
D:'-JJ .635 .574 .701 .730 +.o61 

:rr-J4 .84.J 1.001 .767 nd -.158 
rn'-35 .681 .?92 .700 nd -.111 

DT-)6 .591 .698 .• 765 .72! -.107 
DT-J7 .677 .630 .733 .752 +.047 
DT-174 .730 .686 .102 nd +.044 

DT-176 .125 .581 .638 .?10 +.144 
DT-177 .627 .60) .709 nd +.024 
DT-178 .805 .66? .6)7 nd +.1)8 
D'!'-96 .544 .644 .762 .717 -.100 
DT-12 .779 .?)6 .669 .686 +.043 

x .717 .720 
s .059 .017 

% s.27 2.)6 

GklNEI' 

S&l!!ple So. 3 ... 3+ . • 3+ J+ )+ Fe CB Fer.oss ?eCB FeMCSS 6 Fe (FeCB - FeMOSS) 

DT-22 .103 .297 .974 .924 -.195 
DT-JO 

. . 
-.025 .170 .999 .94J -.195 

DT-Jl .171 .212 .952 .941 -.1)42 
DT-J2 .158 .201 .957 .946 ~.04) 
~-34 .171 .J01 .961 .94) ":'o1JO 
!JT-35 .'J22 .?.J7 .994 .9JO .... 215 
:::T-J6 .141 .309 • <?61 .9J9 -.161 
L'T-37 .~ 1 ~ .Jll .046 nd -.101 
JT-~?6 .147 .202 .957 .91Q -.055 
DT-176 .09! .247 .~'?J .<;142 -.1)6 
i)i-9o -.003 .260 .999 

. 
.926 -.26) 

x .96) o.,r; .,, _, .., 

s .on .uor. 
"' 2.:1 u.90 ,o 
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0 
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\ ... 

D 

Sample Location 
Thin Section, Whole Rock Chem 

b anal Mossbauer, Micropro e 

Scale L-----------~1.D oi1\e.5 
0 




