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R & # [4% CK Ti/K Mn/Zr Fe/ir Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
Fhaktsh @ Xia X+to Xto Xto Xto *  Xio Xto Xto Xto Xto
At % w@m— | 114 [0.478+0.011 0.121£0.005 0.035+0.007 2.011£0.063 0.614+0.032 0.574+0.022 0.120+0.017 0.024+0.016 0.033+0.002 0.45110.010
n T 12 [0.319£0.011 0.106+0.003 0.023+0.005 1.796+0.070 0.692+0.043 0.264+0.017 0.293+0.018 0.039+0.020 0.029+0.002 0.401+0.010
& W%— | 130 {0.173£0.014 0.061+0.003 0.079:£0.013 2.71420.142 1.340+0.059 0.2830.019 0.341+0.030 0.073::0.026 0.028:£0.002 0.37420.010
Rt R | 23 0.139+0.009 0.023+0.001 0.099+0.015 2.975+0.102 1.794£0.077 0.104+0.010 0.47020.037 0.103+0.027 0.027+0.002 0.369+0.007
a M| 27 [0.138+0.004 0.021+£0.002 0.102+0.015 3.049+0.181 1.855+0.088 0.097+0.016 0.492+0.039 0.107£0.019 0.027+£0.002 0.368+0.006
EXESR—] 30 [0.81940.013 0.165+0.006 0.081£0.010 3.266+0.117 0.644+0.031 0.941+0.030 0.165+0.020 0.039+0.016 0.039+£0.002 0.457£0.008
n = | 107 [0.517£0.011 0.099:+£0.005 0:067+0.090 2.773+0.097 0.8120.037 0.818:£0.034 0.19720.024 0.041+0.019 0.035+0.002 0.442+0.009
v 2| 17 0.5140.012 0.098:+0.005 0.066:£0.014 2.765:£0.125 0.814+0.068 0.815:+0.042 0.1990.039 0.078::0.008 0.034:£0.002 0.443£0.011
BcsUm— | 51 [0.2490.017 0.122+0.006 0.078+0.011 1.614:0.068 0.995+0.037 0.458:+0.023 0.235:+0.024 0.023:£0.021 0.022+0.004 0.3340.013
n 21 25 (0.506+0.016 0.098+0.005 0.070+0.011 2.750+0.099 0.80510.042 0.808:£0.032 0.197+0.026 0.027+0.016 0.027+0.003 0.371+0.010,
i nm—| 31 |0.25320.018 0.122+0.006 0.077:£0.009 1.61320.090 1.017+0.045 0.459+0.025 0.233+0.029 0.038£0.018 0.025:£0.003 0.370%0.023
v 5= 15 [0.5100.015 0.098:+0.005 0.068:£0.009 2.740%0.072 0.802+0.019 0.812+0.019 0.192+0.026 0.032+0.023 0.030+0.004 0.39320.03)
i 7| 65 [0.326+0.008 0.128:0.005 0.045+0.008 1.8130.062 0.824:£0.034 0.454:£0.020 0.179:£0.023 0.044£0.020 0.03020.002 0.412+0.010
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@ | 75 [0.47320.019 0.14820.007 0.060:+0.015 1.764+0.072 0.43820.027 0.6070.028 0.15720.020 0.025+0.017 0.032+0.002 0.469+0.013
TTHER #r B AW 35 |0.910+0.015 0.075+0.003 0.040+0.008 1.575+0.066 1.241+0.046 0.318+0.014 0.141+0.033 0.076+0.021 0.024+0.002 0.348+0.010
R B[ 27 |0.346+0.022 0.13220.007 0.2310.019 2.268+0.085 0.865£0.044 1.106:£0.056 0.399+0.038 0.179+0.031 0.038+0.003 0.499+0.013
® W] 36 [0.08020.008 0.097+0.011 0.013+0.002 0.697£0.021 0.12820.008 0.0020.002 0.06420.007 0.035+0.004 0.026:0.002 0.379+0.010
B msi—| 28 0.250+0.024 0.069+0.003 0.068:£0.012 2.358:£0.257 1.1680.062 0.52120.063 0.2770.065 0.076:+0.025 0.026+0.002 0.362£0.015
n I 28 {0.08410.006 0.104+0.004 0.01310.002 0.619+0.021 0.123+0.006 0.002+0.002 0.069+0.010 0.033+0.005 0.025+0.002 0.36910.007

M~ 4] 33 ]0.344+0.017 0.132+0.007 0.232+0.023 2.26140.143 0.861+0.052 1.081+0.060 0.390+0.039 0.186+0.037 0.037+0.002 0.496+0.018
KW |9 )4 +293+0.007 0.087+0.004 0.223:+0.015 1.637+0.072 1.512:+0.082 0.920+0.054 0.287+0.042 0.125+0.031 0.027+0.002 0.362+0.006
HER | W a2 .636+0.033 0.187+0.012 0.052+0.007 1.764+0.061 0.305+0.016 0.431+0.021 0.209+0.016 0.045+0.014 0.041+0.003 0.594+0.014
# B | 22 ]0.61540.055 0.180+0.016 0.058+0.007 1.751+0.062 0.306+0.033 0.421+0.051 0.228+0.079 0.045+0.011 0.0410.005 0.594+0.055
1 R ] 30 §0.596+0.046 0.177+0.018 0.056+0.008 1.742+0.072 0.31420.019 0.420+0.025 0.220+0.016 0.044+0.013 0.041+0.003 0.586+0.030,
BRI )ik ] 21 12.174£0.068 0.349+0.017 0.057£0.005 2.544£0.149 0.1162:0.009 0.658+0.024 0.138+0.015 0.020£0.013 0.073+0.003 0.956+0.040/
W % | 37 14.82840.395 1.630:+0.104 0.178+0.017 11362 + 1.150 0.168:0.018 1.298+0.063 0.15540.016 0.037+0.018 0.077+0.002 0.72010.032]
Wwiks (A ] 44 10.285+0.021 0.123:+0.074 0.182:+0.016 1.906+0.096 0.96630.069 1.022+0.071 0.276+0.036 0.119+0.033 0.033+0.002 0.44310.014
Wi | % ®M—| 34 ]0.228+0.013 0.0784:0.006 0.020+0.005 1.492+0.079 0.821+0.047 0.288+0.018 0.142+0.018 0.049+0.017 0.024+0.004 0.338+0.013

no | 12 (0.263+0.032 0.097+0.018 0.020+0.006 1.501+£0.053 0.717+0.106 0.326+0.029 0.091+0.022 0.046+0.015 0.02610.002 0.338+0.009
# 1| 44 [0.232+0.011 0.068:0.003 0.169+0.017 2.178+0.110 1.772+0.098 0.77210.046 0.374+0.047 0.154+0.034 0.027+0.002 0.359:0.009
Ak @G | 22 10.569+0.012 0.142+0.007 0.033+0.005 1.608+0.049 0.261+0.012 0.332+0.011 0.150+0.015 0.033+0.011 0.036+0.003 0.491+0.014
miAs  [# B ] 40 10.738+0.067 0.200+0.010 0.044+0.007 2.016+0.110 0.381+0.025 0.502+0.028 0.190+0.017.0.023+0.014 0.0360.002 0.516+0.012
JoRE | #pinm—| 56 {0.381+0.014 0.136+0.005 0.102+0.011 1.729+0.079 0.471+0.027 0.689+0.037 0.247+0.021 0.090+0.026 0.036+0.003 0.504+0.012
n_ | 23 10.31740.016 0.12010.008 0.114+0.014 1.833+0.069 0.615::0.039 0.656+0.050 0.303+0.034 0.107+0.026 0.033+0.002 0.471+0.009
RN | R 163 | 30 16.765+0.254 2.219+0.057 0.228+0.019 9.282+0.622 0.048+0.017 1.757+0.061 0.252+0.017 0.025+0.019 0.140+0.008 1.528+0.046
n - 4838 | 41 |2.056£0.064 0.669+0.019 0.0760.007 2.912+0.104 0.062:+0.007 0.680+0.029 0.202+0.011 0.011+0.010 0.080::0.005 1.126+0.031

R i B 31 [1.663+0.071 0.381+0.019 0.056+0.007 2.139+0.097 0.073+0.008 0.629+0.025 0.15440.009 0.011+0.009 0.067+0.005 0.904+0.020
mER [L £ ®| 31 |1.329£0.078 0.294+0.018 0.041+0.006 1.697+0.068 0.087+0.009 0.551+0.023 0.138+0.011 0.010+0.009 0.059+0.004 0.856+0.018
Mo ¥ 35 [1.21340.164 0.314+0.028 0.031+0.004 1.699+0.167 0.11340.007 0.391+0.022 0.143+0.007 0.00920.009 0.047+0.004 0.663+0.020
AT S it | 12 10.278+0.013 0.065+0.004 0.064+0.008 2.084+0.095 0.906+0.057 0.641+0.046 0.194+0.014 0.102+0.021 0.027+0.002 0.372+0.009
HnR | K # | 17 10.370+0.014 0.087+0.004 0.060+0.009 2.699+0.167 0.639+0.028 0.534+0.023 0.172+ .028 .052+0.018 0.03240.002 0.396+0.017
R [ & ES | 21 [0.407+0.007 0.123£0.005 0.038+0.006 1.628+0.051 0.643+0.041 0.675+0.030 0.113+0.020 0.061+0.016 0.032+0.002 0.450+0.010
= B | 21 ]0.350+0.018 0.123+0.008 0.036+0.006 1.561+0.081 0.608+0.031 0.798+0.039 0.069+0. 020 0.062+0.013 0.028+0.002 0.381+0.008
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E2E RERLOREMICETIIEABOTELOTHE X) L EEREME (o)

" E m |4 CaK Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
%) Xio Xio Xto Xto Xto Xta Xta Xto Xto Xto
[T 42 [1.481=0.117 0.46620.021 0.042£0.006 2.00520.135 0.1820.011 0.841%0.044 0.105:0.010 0.0090.008 0.033£0.005 0.45920.012
171 |0.13820.009 0.06620.003 0.104+0.011 1.339+0.057 1.076£0.047 0.360+0.023 0.275+0.030 0.112:£0.023 0.026+0.002 0.361+0.013
143 |0.167£0.028 0.049%0.008 0.117+0.011 1.346::0.085 1.853£0.124 0.1120.056 0.409+0.048 0.139£0.026 0.025%0.002 0.355+0.016
17 [0.146:£0.003 0.0320.003 0.151£0.010 1.461£0.039 2.449+0.135 0.036+0.012 0.517£0.044 0.18620.025 0.027+0.002 0.368:£0.007
62 [0.248£0 048 0.06420.012 0.11420.011 1.520+0.182 1.6730.140 0.274£0.104 0.37420.048 0.122+0.024 0.025+0.003 0.34820.017
37 [0.144£0.017 0.0630.004 0.094=0.009 1.373+0.085 1.311+0.037 0.206+0.030 0.263+0.038 0.090+0.022 0.023+0.002 0.331£0.019
47 [0.176£0.019 0.075%0.010 0.073+0.011 1.282+0.086 1.053+0.196 0.275+0.058 0.184%0.042 0.066+0.023 0-021%0.002 0.306+0.013
53 [0.1560.011 0.05520.005 0.095+0.012 1.333+0.064 1.5230.093 0.134%0.031 0.279%0.039 0.0100.017 0.021%0.002 0.313+0.012
53 [0.138£0.004 0.042%0.002 0.1230.010 1.259+0.041 1.978+0.067 0.045+0.010 0.442+0.039 0.142+0.022 0.026£0.002 0.360+0.010
% & fr( 119 {0.223£0.026 0.102:£0.010 0.0590.008 1.169+0.081 0.701+0.109 0.4090.052 0.128:£0.024 0.0530.017 0.0260.002 0.354+0.008
% %5 6¢| 68 |0.263:+0.020 0.1380.011 0.049+0.008 1.403:0.069 0.532+0.048 0.764£0.031 0.10120.018 0.056+0.016 0.029£0.002 0.401+0.017
BMEGE | 7| 20 [0.154£0.008 0.092%0.009 0.018+0.003 0.943=0.029 0.289%0.016 0.006=0.003 0.04720.010 0.144%0.019 0.022+0.001 0.269%0.017
W JF| 30 [0.150£0.008 0.100+0.003 0.015+0.002 0.919+0.033 0.305+0.010 0.013£0.003 0.046+0.013 0.132£0.007 0.0220.001 0.258£0.006
A 9] 31 0.142:+0.004 0.06120.002 0.0200.003 0.981+0.048 0.398::0.013 0.001:£0.002 0,0930.015 0.229+0.010 0.023%0.002 0.317+0.006
KU |® 7 | 41 [0.21620.017 0.045%0.003 0.428%0.057 6.897%0.806 1.829+0.220 1 572+0.180 0.325%0.088 0.6220.099 0.035+0.002 0.41820.011
i #m— | 33 [0.21120.021 0.045+0.003 0.450+0.061 7.248+0.668 1.917£0.194 1.660%0.173 0.355+0.057 0.669+0.105 0.0350.002 0.419+0.009
* = | 32 [0.634£0.047 0.1400.013 0.194+0.026 4.399+0.322 0.614£0.077 3.162%0.189 0.144+0.031 0.240+0.041 0.038=0.002 0.451 +0.011
* = | 10 [1.013£0.140 0.211£0.026 0.126:0.016 3.491+0.231 0.305:0.067 4.0020.174 0.1090.021 0.137+0.028 0.040%0.004 0.471+0.017
* % | 29 [1.074£0.110 0.2240.024 0.122+0.012 3.460+0.301 0.286£0.048 4.010£0.197 0.10120.022 0.133+0.025 0.040%0.003 0.469+0.014
* #t| 25 [0.6530.066 0.141£0.016 0.189+0.030 4.398+0.425 0.6050.096 3.2340.264 0.15120.033 0.245+0.050 0.037=0.002 0.448+0.015
J|® | 30 [0.313+0.023 0.127:0.009 0.065£0.010 1.4890.124 0.6000.051 0.686+0.082 0.1750.018 0.102:£0.020.0.028+0.002 0.371£0.009
BRI [® | 26 ]0.214+0.015 0.0290.001 0.075£0.012 2.694%0.110 1.686+0.085 0.441£0.030 0.293£0.039 0.257£0.029 0.027£0.002 0.356+0.008
RAST. | A ¥ 7 it| 37 [0.16520.012 0.066=0.002 0.034%0.003 1.1970.030 0.403£0.012 0.0050.004 0.1140.012 0.32620.008 0.0240.002 0.294£0.008
I~ | 28 [0.16120.011 0.0640.002 0.034%0.003 1.209+0.032 0.405+0.008 0.005+0.004 0.119+0.016 0.32220.010 0.025+0.002 0.2940.006
o 3| 29 [0.138+0.010 0.037%0.002 0.056%0.007 1.741+0.083 1.8800.076 0.0120.012 0.303%0.038 0.652+0.036 0.026+0.002 0.358+0.010
B #im— | 23 {0.218£0.010 0.029+0.002 0.085+0.013 2.692+0.125 1.674+0.064 0.4390.027 0.284+0.047 0.266+0.028 0.027+0.002 0.359+0.012
| 17 0.1760.016 0.0300.004 0.06220.022 2.364+0.389 1.607+0.245 0.308£0.074 0.277+0.056 0.210+0.050 0.0260.002 0.361+0.010
16 [0.2450.019 0.060+0.006 0.045+0.012 1.975%0.240 0.878=0.099 0.42120.081 0.130+0.030 0.145+0.023 0.0260.002 0.358+0.013
22 0.287:£0.019 0.067=0.004 0.044%0.007 1.9060.106 0.765+0.074 0.484+0.034 0.115%0.023 0.11720.018 0.0280.001 0.36720.007
44 (032040014 0.0800.005 0.042£0.007 1.80420.065 0.5390.022 0.504+0.035 0.077+0.018 0.117=0.014 0.029+0.002 0.374%0.009
25 [0.2480.017 0.0580.008 0.057£0.007 1.884=0.085 0.8320.092 0.4030.026 0.122+0.021 0.152%0.017 0.026+0.002 0.363%0.007
17 [0.327:0.030 0.080+0.017 0.045+0.007 1.832%0.074 0.653%0.088 0.488+0.030 0.090+0.030 0.093+0.023 0.027+0.002 0.358+0.012
40 0.1920.020 0.027£0.003 0.080%0.016 2.699+0.215 1.780+0.164 0.413+0.065 0.312£0.056 0.259=0.040 0.027+0.002 0.358%0.008
22 [0.41440.012 0.073+0.006 0.102+0.015 2.898+0.204 1.221%0.094 1.951+0.124 0.133+0.047 0.261=0.034 0.031+0.002 0.383%0.010
19 {0.257+0.035 0.062+0.009 0.054+0.009 1.939+0.131 0.812£0.113 0.436%0.052 0.101+0.029 0.145+0.037 0.028%0.002 0.3640.011
25 10.16120.011 0.05120.002 0.0370.006 1.718+0.056 0.948+0.030 0.179:£0.018 0.191%0.026 0.137+0.019 0.024£0.002 0.3400.006
AL 30 .0.3170.023 0.12720.005 0.06320.007 1.44120.070 0.611%0.032 0.703+0.044 0.175+0.233 0.097%0.017 0.023£0.002 0.320£0.007
‘ 30 0.261:£0.016 0.214:£0.007 0.034=0.003 0.7880.033 0.32620.012 0.278+0.015 0.069+0.012 0.03120.009 0.021+0.002 0.243%0.008
44 0.2580.009 0.2140.006 0.033+0.005 0.794=0.078 0.329+0.017 0.275+0.010 0.0660.011 0.033%0.009 0.020+0.003 0.243%0.008
21 0.2610.012 0.211£0.008 0.032£0.003 0.780%0.038 0.324+0.011 0.279+0.017 0.064+0.011 0.037+0.006 0.025+0.002 0.277£0.009
40 0.197:£0.020 0.104:£0.008 0.025:£0.006 1.405+0.073 1,048+0.087 0.348+0.028 0.163=0.023 0.033%0.017 0.019+0.001 0.273%0.007
47 10.207:£0.015 0.094:0.006 0.070:£0.009 1.521%0.075 1.080%0.048 0.418+0.020 0.266+0.034 0.063:£0.024 0.020+0.003 0.314%0.011
33 [0.261:£0.015 0.0940.006 0.066+0.010 1.743+0.095 1.242+0.060 0.753+0.039 0.205+0.029 0.0470.036 0.022+0.002 0.323+0.019
[T 42 0.26220.018 0.14320.006 0,022%0.004 1,1780.040 0.712%0.028 0.4080.025 0.100=0.018 0.0290.013 0.019+0.001 0.275+0.006
37 0.26620.021 0.140%0.006 0.019+0.003 1.170+0.064 0.705+0.027 0.405+0.021 0.108£0.015 0.028+0.013 0.019:£0.001 0.275%0.006
41 [1.620%0.098 0.804%0.037 0.053%0.006 3.3420.215 0.1880.013 1.105+0.056 0.087+£0.009 0.022+0.009 0.036+0.002 0.391£0.011
3¢ [1.94420.054 0.912%0.028 0.0620.005 3.975+0.182 0.184+0.011 1.266+0.049 0.0930.010 0.021=0.010 0.0380.003 0.408%0.010
28 [0.5140.032 0.167+0.008 0.063+0.009 1.524+0.079 0.619+0.038 0.719+0.054 0.115+0.019 0.082%0.016 0.037+0.003 0.523%0.009
30 |0.553%0.032 0.13720.006 0.06520.010 1.815+0.062 0.644+0.028 0.553+0.029 0.146£0.021 0.06620.020 0.037+0.003 0.524%0.012
127 [0.755£0.010 0.202£0.005 0.076£0.011 3.750£0. 111 0.993+0.036 1,331 £0.046 0.251 £0.027 0.105%0.017 0.028+0.002 0.342£0.004

* 7S RHEINY a) : Ando,A., Kurasawa, H., Ohmori, T. & Takeda, E. (1974) compilation of data on the GS]J
geochemical reference samples JG-1 granodiorite and JB-1 basalt. Geochemical Journal Vol. 8, 175-192.

THDCENT B, TREED bbb, ZHLEEESES 5 2B 1 - 2 RITRT & 5 1296/
DREBI D15, BHAOFESE. LS T, EROME, HIROKT, BHR
PRI, FHOEFERATES L TT, I, BEERIAE RN 2 L CHASNT
w3, PEBRMBOBRAERON T, HruR, ERRTRHBNLBA. BrE B4
DY L DRI 22 T > TS N BT, FNBEROBADFG b, B bEHc—%T
BIFMB LR 22, MERHBREO R, B EORAOUNCGET 2 BRI b > AL
FALNE L A — P LORBLE D RIS L, 25 2 TR CHBT 5 &L RIS,
$2. B3, B4, B5. BOOEBCHNL N, AEBE 1, 53 BICHES AL RARIE
b ROUAHE L O RO L D RIRE AL AEBES 2 B0 LOR, b A LOBNORER S
CAbNS, MHEFE4FHEIBLZEMNOF I > A LoAN O, 72, MHEKES . H6HIBL
BRI b > AVAD DENT, FIEHSE 1. 53 OMBOES: LHOKBThH b, BRATE
SO IE BRABHC Z & & 0 MURIAFIEIES 5 BHC 012, MR, RIEHE0 B 0 i A
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BIBCBT U SHA LMD, EERFIAANNLRE S UXRERL )RS NLZEAT
bz, SNLPEEROFEN, TTRMER CRIRE, Frik, BLE. XERDZMIBUIC
RSN 5, FEMEREORERIEER. ME. BEE. LER, MREOSMIZH) . BE
NEMIL. WE. HEE THENDSZVWRSLAENECLNRBRGE. LEROWMFEEMTALN
bcﬁﬁ@@%muEv%xb—yﬁf\E%EM&L(M&(&wT%éio@E%EWW@
B G, BiE. RAE. BREO&M S, 5 BRAVRIRE N, T06 R HME
ES1BBLUS2HOBARICT EHLNE, ZEILOKERNBIEA I3 BABRKELE 0%
DFEMEE L TIRAELTIIH 05, KBRELLTT—2LLTH 5,

3 WREEE

WP Mt L BIREANAES, AR M L TRE T, REICHWKIEI RS N
TWBICT Evniesd, REDREKENT 750 TREEL LB TRETH S LEI LN
5o EHSHCTKMBOREEEZRT S L. BEWITGHODITIT & RS % B 728, KFFD
MR FFRTWEEZ LN S, Ca/K. Ti/KOWRTHELRZ BN CEMITETL 7245
&, TR TICERSAT ETE - 2HE. WTNOBAICOFEES N ERIFAL TH 5, 1l
DERKRICOWTHULOBBELLICTEET 5 Z ETEL VDT, B 5 NIHENKIEIC
3R FHES 24 4. BYOEMEROHELRL LI LI LT,

AmaH L - BOREREH I RITRL T,

FIX IFRERH T RBRAMENOTRILIFER

Fis Hr jt 'S It

# %® | Ca/K Ti/K Mn/Zr Fe/Zr Rb/Zr Sr/Zr Y/Zr Nb/Zr Al/K Si/K
38464 0.796 0.283 0.047 2.078 0.193 0.819 0.122 0.032 0.020 0.295
38465 1.883 0.494 0.035 2.002 0.186 1.013 0.114 0.000 0.040 0.648
38466 1.568 0.492 0.055 2.258 0.191 0.869 0.114 0.000 0.035 0.502
47866 0.133 0.050 0.112 1.188 1.986 0.074 0.423 0.101 0.014 0.239
47867 0.163 0.047 0.124 1.253 1.983 0.063 0.487 0.128 0.017 0.242
47868 0.184 0.050 0.120 1.213 1.762 0.133 0.398 0.120 0.014 0.238
47869 0.141 0.072 0.096 1.271 1.026 0.332 0.247 0.111 0.014 0.247
47870 0.149 0.066 0.098 1.281 1.082 0.346 0.207 0.083 0.013 0.248
47871 0.134 0.076 0.084 1.214 1.003 0.335 0.260 0.064 0.017 0.246
47872 0.145 0.050 0.110 1.208 1.915 0.079 0.396 0.159 0.014 0.238
47873 0.135 0.035 0.123 1.304 2.199 0.021 0.463 0.178 0.015 0.244
47874 0.151 0.048 0.111 1.231 1.851 0.085 0.395 0.104 0.017 0.245
47875 0.257 0.134 0.042 1.389 0.567 0.742 0.120 0.035 0.015 0.263
47876 0.153 0.068 0.103 1.240 0.973 0.310 0.280 0.106 0.015 0.251
47877 0.134 0.069 0.099 1.235 1.087 0.382 0.287 0.095 0.013 0.230
47878 0.135 0.070 0.123 1.433 1.181 0.399 0.259 0.097 0.019 0.250
47879 0.154 0.070 0.103 1.349 1.105 0.356 0.291 0.077 0.017 0.244
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HBRDGNHRERD CAMEREFET 2 2DICRBEEHHOFELHCTERR L OE 2T
5, MR MBICT 5720Rb Zr—ERIZTE2EZ D & E 3 EDOGHESIR65FNEWTIT
Rb/ZrfE(20.186 T, KRB [FHE]+ [FEARZEM] 13, 0.182+0.011TH 5, Eipe
BAROEZFRREM (o) Y EBEIC L TEZ 5 LEWIFAED 50 408N T3, L 25T
KERFER S S100BDOFEE 2> TETHNT 2 &, FHEL S0 4cDTHEND KE WD
DH6BMEH B, Tubb, ZOEWMY, RERHENFEAL» SESN T EREL T, 0408
LHEN SHERIZ68% TH D L B2 b, 1006, REBIRBOFEMHEL 50 40 L BN T e &
ik, ZOEMHSKERBOFRD? GELNLZ LD T VeI, FESWIINL YL, E2AHZ
DR FERRNC BT 3 & RO TFLIES oW 013, 87 0 Th b, - N EHED
BETRIATH L. ZERENDFEAZ2HR-> TETHN LIz & FihlEr» 5 7Toll FBN TV 25
BiE, THAD—ThHdEEL%., ZNE&HIC, FTHEIKC—EL2ZWE ) X RGE2- 238
WML T, ZOBEWIELNZ LIZEZ bNGVh L, ZOEWIE. BEREOEAD HIESL N
LOTRLWEMETE S, INLDTLEMBICEEHTE ) &, [ Z DEWIZARRIREEIZ68
%. BERFICTHIND—ROBERTEZNFIVRBEND |, KB BT OWT, ZOHK»$ 1%
DINTHRAEICONTT W, BWHEERTRBINZFERZEL T EB NI, KB
REMIZT &%) | KEREMOEMPEHEN T2 EHEEN D, EBRIIRb,Zré v - 720
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1 | LRAD 1 7 |3.60 £089|1456 +4.08( 184 +0.82]{ 1.16 £ 0.19| 5581 £7.94 | 058 £0.19 | 057 £ 005 [ 7.28 £ 283 | 2.11 £ 0.2
2 (=A@ 4 26 {174 £0.27|14.67 £ 0.44| 208 £ 0.16( 1.25 £ 0.07| 5954 £ 1.89 | 0.63 + 005 [ 032 £ 004 | 6.26 £ 059 [ 1.55 £ 0.10
3 BT 19 | 113 [1.78 £040(1554 £1.91]/3.10 £0.73| 1.08 + 0.10| 6487 £ 472 [ 0950 £ 0.13| 037 £ 004 7.97 £ 1.24| 181 £ 0.11
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2 [ERMED 1435  3.78| 39.45| 14179 080 -31.26] -50.77| -4.29| 80.27) -179.05
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B, i3 HBIEB X, ORE. C o3 | DERTH 5. WHISHENFMIC D Tid, BEs (L
A1996a [ p.62) xBME NI,

FEHFEROGHITIC & VR L N KERDOHFIEBX ;DR (¢y) BLUEHK (c\) DEIERSE
12RD@N THD, B, (1) Mz & B HFIERIZE2.55%TH 5,

(2) #H72ERBRIUEHASH

B SHEL 727 7 AERAZINERARC OV T, EHER & FRRICE R X Raoric &
N BEEROIOTRDOHELXMEELHEL, £z b i IMoTEHRIL (BL0XK) 2HHBL 72
SLICERT LI, BAHI N RN EE FRE (1) ROWREHXICRAL TERT &g
PR 2EBL. BMERE L UL TREDNFE L DL - fhil L 72,

LITFic, #EESNAMERL BT L ICHBET 5,

IR EEBR

B BTHIRIER L W LR EEDEE A S R L 72 7 R EE AR INERA BN RITELS
RKNEN ThH b, BRAEKIRL THES Tld ey, KEBORTEIMEEIC DWTid, FHTL7HE
AR RF) §Th RERVRLL - FRINEZZERE T2 S B3,

B3k NEAEHORBOERIASHEL 2475 AEEBRILEEAROSNBERS L UAM
EHROHFRER

WEES Ry R HE B¥ K8 ®E K/MTi CaTi Ti/Y Mn/Ti Fe/li 7Zn/Y Rb/Y SefY ZefY BHERFIZIFER

17 J26 1 H AU (PilE) L A 418 1494 225 101 5515 084 141 1034 252 AR - FHEIED

18 326 37 i B (i) %L 470 1551 200 1.00 5388 076 .1.36 9.82 239 /R - FHFNEL
19 137~ Ry ORI (h) %L 498 1563 191 1.08 5230 076 1.46 9.90 258 ABIL - F&E)NED
20 139 MR F A1g (BAW) %L 4.14 1582 230 102 5550 087 1.38 1062 255 ABU - FRNEZL




B4R JIEREFOPHOERIUS S HE LN S RERBRVERMAROINBERS L UAH
EoHBIESR

m’é EEE ERE B #) 7R &E K/Ti Co/Ti TYY MTi Fe/Ti Zn/Y Rb/Y St/Y ZefY HBH EHR¥IBIER

1 53 14 AR S8 (NFD 1 & 450 1567 225 1.02 5600 0.84 131 1027 2.46 AU - FHNEL

2 J4 548 ¥x 2z i (I%HET) 2 K 468 1508 207 1.03 5494 081 1.38 10.18 247 ABUL - FRIEL
3 15 192 AE P (Er) 3 408 13.68 224 1.00 54.35 097 137 1027 247 AR - HFENED
4 111268 HiK hEA (1RET) %L 4383 1512 194 107 5295 0.78 1.42 1011 256 ARW - FENED
5 312 1601 AR P (#5ET) 4 A 874 1504 2.12 105 54.68 082 1.60 1029 258 AR - FRNED
6 J13 340 ¥x R i (eru'l) s 434 1466 2.16 1.00 5304 082 1.37 1014 2.65 AR - FFRNEFR

7 J-15 VIOR YR thi (#2HT) %L & 514 1541 179 109 5248 075 147 9.72 2.66 NAIL - FHNEL

8 11— ¥xz M (BFD 6 428 1511 225 099 5299 0.84 1.38 1044 2.60 AR - FH)EL
9 J21 S04 ¥xa i (MEFED 7 418 1487 234 101 5392 087 138 1072 275 ARIL - FEMNEL
10 322 1M A# P8 (NEFED 8 4.10 1461 246 1.02 5663 094 141 1083 253 AR - FRNEL
11 124 S05 ¥R PE) (SRET) 9 492 1503 209 1.08 5529 082 1.39 1021 253 AR - FRINEL
12 325 P3 Exx hi) (BEN) 10 523 1480 2.13 101 5400 086 137 1022 253 ABUL - FHENEL
13 129 MR Yxx (mﬁn 11 4.67 1556 2.10 1.03 53.48 082 1.37 10.3 256 /AL - FR)IAZ

14 136 TR YR chij (4Er) 12 A 432 1531 243 098 5356 0.87 1.36 1055 2.65 /ARIL - F&NED
15 J45 P11 Ak PH (NWFED 13 443 15.17 231 1.00 5481 092 1.42 1072 270 AR - FE)NEL
16 J47 OB ¥xx il (MEFED 14 & 660 1558 2,14 1.07 5539 0.83 145 1047 2.64 ABUL - FR)IER

BYLR. VIR T A¥%—2

A RO ERLE (PEARIED L CIREEE) oMLl 27 RERARIIEHAROGN
HRBEUERDE) TH D, AEBOPHICEL Tk, oL -aE#FI6RET (A% A ©
IZ - IAX—2%EL) H, REREABRL - FRINRLEERE T 5 &3z, 220,
Z0HbL 14 (BHESST) 2. SEAMRELCERRMOE L O—BHIILT L L & vy,

2 TFIUREERR

TR EBROBSMBENERLS 5 B L 2 7 VERARIVEHAROGITRERIIEISERN
BN TH B, REHICOWTIZ, L 2ALMEL TR ARB L0271V A4 —%3)
P, BEEURIL - FBHRNELERE T2 LRI &Nz, 27220, 205 b3 (AEEFF1L
13 & U24) Tk, EHRBOHEE O—FHERLTLL LW,

F 72, FoREEBNC HERANE VER (REROJURIL - FHUINEZ | T iREEERH 6 #915kn,
EHRACAHILED | FE#EEE 58470kn, BERCTH Z2BERR ML | FEEBAH 5 4915kn,
BIRFARIN L REUEE . 8 %2 &F 2 RRRNAGRIEE. LB 5 #945kn | BEREIT W
THLEREEZTRT) or 7 2ER26FINE. B L UOVBULLEBSEET oMY (REE» 5
#115km) D 5 DOFHEER & REBL S HEL 277 AR AT INEHARMEDGHRERE
%. Fe/Tilts L U'Rb/YHIcBI L THEK L 72 (BB11K—(1)~(6)), Fe/Tis £ U'Rb/YiZ. EEtfd
NERFPEDLTOICEMAIEE X 2130 ) T, TS ZONTHRLOMOEREIZE HH T
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BISK THEANORNAMBENERLEASHE LI A7 A ERBRIUEHABOMIE
RESUBMEROHFIBR

REESEREL e #E ®o ®E KT CyTi TVY Mn/Ti FeTi Zo/Y Rb/Y StfY ZY RHERYIZIER .
s 4 - W A 434 1369 222 097 5412 082 137 1019 251 R - FRINED
6 4 - HKN A 427 1341 212 102 5725 084 141 1054 260 AR - FRINED
7 4 - F% 1 #H 439 1441 237 092 5236 085 1.38 1077 242 AR - FRNED
8 50— HE 5.49 1359 194 104 5191 078 146 1000 255 NAUL - FE)IED
10 111 BN 436 1271 249 096 S4.15 093 142 1058 254 NAIL - FENED
11 13— HE 777 1402 166 106 5227 070 144 938 251 AR - FERINED
13 }14  — z27v4s— 2 & 601 1380 201 102 5192 078 143 1008 249 AR - FHEMED
14 114 — RJu{n- 3 472 1421 209 100 5148 078 137 994 255 MBI - FENNEL
15 F14 - G 4 434 1279 215 099 5227 086 143 994 254 AR - FRNED
16 114 409 HIKN A 470 1411 203 100 5359 079 134 9.77 240 ARW - FEMEZ
17 114 148 RN 507 1335 188 100 51.89 079 143 973 260 AR - FHEIEL
18 314 467 HKF A 470 1454 218 103 5090 080 146 1006 264 AR - FFENED
19 4 24 HIE 480 1444 204 107 5189 077 140 976 - 250 AR - FENED
20 114 413 KN 476 1281 190 106 5170 0.79 142 945 246 ARUL - FENEL
21 114 660  HIK # 489 1360 205 103 5223 085 148 10.18 259 AR - FHF)NEL
22 14 80 HIA # 515 1372 195 101 5079 076 142 971 256 Bl - FHIED
23 14 226 KA 457 1317 200 099 5091 077 139 975 247 AR - FHRIIFZ
2% 14 1 HKA 10.63 1437 210 102 5424 081 157 1025 252 AR - FRNED
25 114 184 R A 446 1306 202 103 5238 086 147 990 249 AR - FENED
26 14 306 KA 447 1508 220 101 5368 084 150 10.53 256 ABI - FHEIIEZ
27 114 302 RA 452 1380 2.19 100 5352 084 141 1028 257 AR - FHRIEZ
28 114 198 R 516 1448 173 111 5352 073 145 942 260 ABUL - F&ENED
29 114 418 HK 459 1312 202 103 5245 086 151 10.18 258 AR - FHNEB
30 314 419 HKN 473 1329 194 104 5293 080 148 975 259 AR - FHENED
31 J-14 404 R 459 1276 202 100 5132 081 149 986 259 AR - FHE)IIFB
32 14 712 HKN 477 1311 184 108 5197 077 147 956 255 SRl - FE)IFD
33 114 720  HE 497 1293 195 104 5297 080 1.53 982 257 AR - FHMNED
34 14 673 RN 446 1251 201 104 5257 086 1.50 995 271 AR - FEINED
35 J-14 476 HE 427 1329 215 098 53.06 080 142 10.13 249 AL - FERINER
36 J-14 187 Hi 492 1373 195 101 5257 079 145 9383 301 AR - FRNEL
37 4 3 R F 495 1420 190 102 5277 082 147 982 267 AR - FRIED
38 J-14 384 KN 500 1444 184 106 52.13 076 145 9.61 262 AR - FHIED
39 114 725 R 479 1431 190 104 5344 079 142 9.60 244 MR - FRNEDR
40 14 151 A A 461 1378 197 097 5156 082 145 1000 261 AR - FRNED

v (r=0.01), BIRL D, THEZPHOF 7 2EBELERAERIT. JURL-FRINEZ

BEUONBIESHE T OMBEROSHEL . » 2 ) BN L W2 bbb 3,

EhHiT, BLZRICEWT, THERKOF 7 ZERERILERAZE. UL - TR ELNHE
HuEK B & OUURILE B E T OMBEY O =5 L. BIBICBEWTENL L R ISEBL T
WG RLEDEMREL & DB %2 & ) BIRELY 572910, Zn/Yibs L URb/YH % B v Tk
L7z (812K —(1)~@)). Zn/YH L URb/Yid, EHMNZERZZLTOICHRLIEL %0 5185
DT, TENHEBEIZELHTEN(r =0.10), FL2RL . FTHEHEBOL 7 ZEEEZEIN
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FHUE THRZEMON S 2ERBRUENESR CFRBRICEBEEVAMERON S 2ERBR
WE L DHEE Fe/Tilbs £ URb/YIHbiC & 3 Mk

(TR, A, 2V - FHN AL, GVRILEMRTE T O, (@)1 RE, GFHRINE
W (EN 2R, 6ILEZ

ERAROSEE. BEEURIL - F5)) B oEsste s L oURILLESEE T oo
i &< —3L. SINEENERRE S IR > TWDBI Ehbd b,

Fo, ABES22, 268 X027 (WTHILFIA) IOV Tid, BIFEICE VYT LA A 1997
b). WIXBINIC & 5 EMERKEREEE L7 (blind test) T, 7L 55— b L -

TOUAMDEMMEZIT- 72, SREFE L -EMEEHT, B 1XKICR L 2tEs 53 UUR
W FRNEDOEMBREHIFRITEHRR) L2 nThHb, DHOBR. b 3 EDOAEIT.
U — b EEICE S TLH., £TRMEMDIVRIL - TRINEETH 2 RSN,

3 BHEH
FHEHORHPENERIEY S HEL 27 7 ZAEBBRIUEHAROSTHERIZEIENE
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(1) FHEESF e (4) @@z
1s | : 1.5 %
E Y o, .R'? b
1 - 1 L LS
gt " . ]
o L N SUUUUTTT S e
0.5 1 1.5 2 0.5 1 1.5 2
2 v Tt 2 Yy v T r—r—r— v
(2) AR - BHEIED 1 1(3) ARIUABRE RO #EY |
1.5 ] 1.5 i ]
> ' 3
3 . :
1 1 1r 1
A1 ] - :
OJ [ Akl ] o's L - A A A el ]
0.5 1 Rb/Y 1.5 2 0.5 1 Rb /Y 1.5 2

@ THEEE. ARL - BRIED. ARLEHEET O & 8)I1EDE DR
In/Y it & URb/Y T £ 5 75 2 BB G511 BER - SR Mol

(FoRpEdEBr. (JVRW - FHR)NNEL. Q)URLEBFFE T Y. 481131

NThb, KEBCOWTE, LTI AERERINERAIMIEN ) H404 (AL, ©x
A L ZAX—aB I UHEAEZED) o5 BEREULL - FR)NEEHREMTH 5 L HHI S0
2o 18 (FIE) 2. SRILEZI»ERTH S EHFIE N,

7 &

(1) H7AEEBRUBROAFT

T YRR OB ER LA & o L 72 7 5 A BB ELIERERIC OV Tk, Sz
ML T (B TR X7V 4 —%80) OGAHERS. EFEURLL - FRIELTH 2
EHBIE N2, 209 bIVEDAERITECT, BRO—FICHRDEIC L NEBI W (B
W) PEBHLNIZ b, INLDAMDE IR, BHREL;LEMEINLZOTRENE L ED
RS R T)|| HEH T b - 72 TTREHE TS o,

)R RS ORI D L 3P ENER 2 b+ L 7o 7 ZE B AR MR ONT
F. AHL 72 4 SAT G 2. BEEURIL - BRI ED S BMERTH B L MBSk,
IHLDI L1 ANKINICEWT, BRO—HICRR IEEINLE (BHE) »KBHbniz, 2
DI ED L. NLDERZINER L & DERRT | HR T d - 72 ATHEED S B,
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Fiex BHAMOMPIENEBIU,ISHLL-H S RERBRIUARAROIMNMBRE L U
A EHOHBIRHER

WESE R R HE PIONME KT CuTi TVY MoTi Fo/Ti Zo/Y RYY SY ZJY HBHERHHER

42 J-1 10 FTRAH 1 478 1347 198 101 5188 081 144 1027 258 AR - FHRIFR
43 J1 48 bl # 457 1406 223 102 5386 083 139 1026 252 NEWL - FHIED
44 ¥1 60 Elly #H 49 1375 193 106 5232 076 145 1006 254 KW - FEED
45 J1 47 I 425 1355 225 100 5402 089 135 1030 232 KL - FIED
46 J1 ] I 428 1425 223 105 5470 092 139 1061 248 ABKWL - FRIED
48 J1 115 FH 430 1450 213 101 5382 083 134 1019 248 AR - FIED
49 J1 19 EJI 455 1538 211 101 5455 090 142 1028 262 AR - FHIBA
50 31 2 i 457 1356 206 104 5282 081 135 942 244 AR - FFIFPA
51 ]2 166 agt 2 537 1567 200 103 5293 085 142 1005 257 AK - FRIFR
52 J2 Nk ¥xx 3 H 546 1406 206 102 5359 085 140 1001 262 K - FRIFD
53 12 8s HK 491 1364 188 106 5155 078 146 951 265 AR - FiFIED
54 32 105 I 455 1422 201 101 5221 085 141 981 267 NAEKW - FHKIIFD
55 12 182 R 520 1521 199 100 4950 082 146 983 256 B - FHFIE2D
56 12 178 H 532 1529 191 106 5288 081 144 970 248 AR - FHIIED
57 32 140 5 # 517 1507 195 106 5240 079 140 962 248 KW - FHIED
58 12 52 IR 426 1387 225 102 5419 085 140 1013 241 AR - FKIED
59 ]2 35 A - 471 1290 192 104 5026 079 143 931 242 AR - FFIED
60 12 59 HE 478 1283 190 107 5246 079 151 970 259 KW - FHKIIFD
61 17 IRUR B 4 427 1232 197 103 5177 083 149 988 251 KWL - FFIFAD
63 )37 MDA A A 376 1340 227 097 5293 084 139 995 245 NEW - FKIMKD
64 11 - I #H 394 1401 233 102 5441 086 143 1057 251 NEW - FHIIED
65 17 - HF 371 1289 218 101 5502 084 139 1031 252 KW - FiRIFD
66 17 - A 515 1517 178 106 5085 073 144 950 259 W - FHNED
67 37 - B 519 1328 186 105 S116 077 138 944 248 J\BL - F45I18:2
68 17 - HH 428 1553 216 100 5407 083 128 975 245 AR - FRIED
69 17 IROR A 467 1331 192 103 5078 077 137 945 252 AR - FRI[F[A
7 17 - HH 469 1374 198 102 S1.32 081 141 980 256 KL - FiFIEPDA
7 112 - s 499 1450 182 105 5092 075 137 937 251 AKEW - FRIEA
73 12 ORI H)y 6 398 1325 210 106 5515 083 133 973 242 AR - FHIBD
74 12 MRE K 389 1286 220 101 5395 084 134 1004 255 AR - FRIMKD
75 112 - HE 406 13.18 211 104 5347 083 135 1007 255 KL - FH&IED
76 112 - I 462 1348 194 106 5320 080 136 958 252 NAMIL - FRIKA
78 12 MXOW e 425 1348 215 100 5320 084 134 993 254 N - FFIKA
9 12 - L) # 496 1473 206 106 5507 081 142 986 254 B - FRIIFA
80 J12 - bl 321 1541 253 095 6595 074 088 656 201 SR D

81 J-13 - E)0 472 1292 194 108 5267 084 147 970 257 AB - FHIEFD
83 J13 - HK A 325 1166 223 102 5363 083 142 1036 255 KWL - FHIIEA
85 13 72t HAE #H 368 1176 217 100 4733 084 140 1011 251 AR - FEIGD
86 J13 - bl 324 1247 243 101 5480 087 131 1032 251 AR - FRIED
87 13 7% HAE 441 1350 210 104 5307 081 142 994 262 NEW - FFIIKED
89 13 IVRIR R 5.17 1363 180 106 5252 081 148 970 268 KW - FRIMEA

¥YIR: VIR TRA¥%—2

FHERORMMPENERIE, LML L 22477 AHEBELRINERARIC OV TE, 459403
(AR, Y1z 22X—2BLUHTRAFRZET) naMERY. RER/URWL - FR)NEZ
ThHHEMNEN, 2. IEDAFCIE. P BRO—FRCHKBE N H (BE) HE8H
bz, 2N Ehb, TNLDAMNEC L, THERM)IREERS BI#) &Rk, N
R & DEELM ) MY bIRRE N FEL LN,
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B REFO S SE b L < IR BN b & it L 72 7 7 2 BB S MR 3 2\ T
3. AL 2168 ~T (Bl FR. EIX - TR¥—2288) A BFEURL - S5
BLOHEMTH B EHHNINL, 22TL650ARICEBNT, E—BIicEKEBEINL-T (B
m) DL, NBEHEBROFHICBEL T, A0S I RL & DR m )| b &
RIS A b 2 RB L T,

EE 388 b JURIL - BB Y 7 2R B EOERE S T, EHRBEE L
BI5knT. = AUGEED b = DTN E CHEBHC = & A TRELERTH b, 372, KR
Dl AENRFHRR T, HEDAL LTRENESR (A A, I - Tax—1,
27V A =1 § UHTRER) 10T VR - BN ELATER Th 5 LA S T\ 3,
g7, FTHREMMCHIL TR, A—OBRREHIoWT, FEORY 5 S o0EH EHHE T
TS (blind testDET) EMEFHELZICL 20O T, —BLLER»BLNTE)., #
ERROMBENBEZRL TS, LT, 3EWHICET 2EMDAFIGIE. YD 5HER
BEAEIC L CA915kno) REFIJURL - B4 BT T » TR .,

SHRBE LB T 3BEFTH 555, THHOMBRE. 2% )L 2 GREFREOE
BEIZ500m 557 & 1 kndh) 7] LSEBFBEN O b D Th By 7o, SATL 2 SR G . BEELZ iz ) Aty
DB X B BRI BB b H 1 L 2R T, FHREEHODEIE. B
WA BRSE & 112 BMGEIOER LS b HE L7 b DR SHTL T b, SOZ Ed b, SREN S
I B M AT TORMINEEE 27 ) ORh S THED 2 X 4 THETH S 50 Thbb, Llhosk
R by U BEMEDS00m B35 & 1 knifh & Fur e A7 1) iHE L s 5 R L B A 0 — i BFRERS
Tid, BHOBHTHERIGEL. o, MXRROMMMES b PRI Tl 1324
YIACL 2t 12 & BRIRT S B,

(2) THEERS L UEAEBHASHLE L ARERLBRBRABARICOVT
THREESD L HE L 2 REE L BEARARIC OV L, B (UA1996a) BV TAM
EEMHEERRN—EBRE L T35, FlHoMEEREZMZ T, BEZDBEKRVERIC DN
TEANTBERZ, . A

INLNERL. 7 ARBBRIUERARICHCZ LD LEBROFET, HAEXRIL T
IMNTHRILEFM L 22 (BI7R (1)), KA, EBH 5 #35km & HEHTEBNCF W REFIREM
BIESILIC WV TR L 2B BEA (BE17) oafER (B17RIT-Q2) k&gl s,
mETLC—HL 2, £, BHESF»SHEL R ERLBEARASE 1A (] -105FF4
oMt BIEIRE) [COoWTLEERIC, BILICBW TRIRL 2 ER L BRADGHHER (Ot
T, BITR-Q2) tHELZEZAH ZOEBFICBWTLmEIT L (—&KLL,
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FIR-() THEHEMS & URHEEMY? L HL L - NERLREARA
BOMAFRER THERH L ~4. 9. 101~109 HEEH110

REES g ER #8 K/Ti Ca/Ti Ti/Y Mn/Ti Fe/Ti Zn/Y Rb/Y Sr/Y Zr/Y

1 J2 - #E 1683 1045 128 127 46.18 075 405 1474 7.2
2 J2 60 #1663 1032 127 119 4394 074 384 1403 6.4
3 J2 - HE 1771 982 122 135 4556 072 408 1406 727
4 J-3 - K 1755 1015 127 128 4583 073 393 1434 704
9 J-8 KT Ky 1661 960 130 129 4552 075 393 1440 6385

101 12 266 #HA 1674 1127 124 128 4372 074 391 1429 686
102 J2 163 #1687 1069 125 130 4435 082 401 1396 6.71
103 J2 @®2 KA 1506 1173 127 125 4646 069 375 1448 617
105 ]2 92 A 1612 1055 130 124 4403 071 418 1490 726
106 J2 42 #A 1434 1043 130 124 4508 085 362 1325 620
107 12 342 #1491 1067 148 123 4544 081 431 1608 7.30
108 J2 SERE®2 HFA 1543 993 137 126 4440 084 426 1495 759
109 J2 E®1 HF 1643 1159 129 124 4513 080 411 1504 7.10
1mo Jwo &% KE 1884 1145 130 128 4498 071 393 1446 6.80

B/ITER-(2) RERRLUICEVTERERLZAEHLRBROMIFER
E®RFBS K/Ti Ca/Ti Ti/Y Mn/Ti Fe/Ti Za/Y Rb/Y St/Y Zr/Y
1 1981 960 126 142 4569 074 421 1452 193
2039 951 122 139 4357 071 397 1349 147
1573 1021 142 118 4471 070 352 1443 636
1975 1005 120 139 4546 070 388 1400 724
1952 1024 121 137 4464 067 384 1435 105
1697 982 128 127 4474 066 352 1350 646

N A v e W

NI Erh, THERNS L CRBER, OB L 2 NER L BERRAHOGMERII,
EHREMITBILELTS 2 I E . 6 08H2 5BILEE : TIIERERICL TH
3Bkm T, &7 AEBAELINENSE EFERIC, BES L ZNAMERS TEREC 2 L2 THEY
BEEETH S,

(3) HIRERABRUWEBEUSNODEMOAFT
75 ZAEBERILEUSN CHRENED > LEMOAFTICELCSRT 5.

9. NEHEBOPH, THEESE L UEHEHFCEBWTHAIN T 2HHEESETH S
#, EREOE MRS bR, AL A CORNBRLRGICERT 2 2 Lsmbn T3
(1171989, HISMBM), Lo L. ZHbDEMENE HH#HE DR ) BE, 2 LT Tk
Wi B 2RAEMOMBEENE S (HMtatk. HEEROVWTNAIC S - THAMERLRIIH
509%53%) ¥ ZRET 5 &, bk HEAL. dLEEEIC T TORIIBHLBICEMER L BET 50
REEL VAL LA, 3R (1994) LIEMLTW2 & o, EATRBOMRERDEIFC 5
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THHEHEEV L CHHEIN T ) RILEERE
T5&, EAREMBEDICHBICHELNL TS & ) ol N
BEENDEHRDPHFLET SZ (HEWIIHFEL Tnz) 7T
LS, ZoSICBEL TS HOFEE L2,
3EHFOWFICBWTLAAIN TS F+—}
(a8 & 2 AMEREER ) 2 % ~20%) (13, ekt
5 (1994) 2 kiR, AEBD 525~ 30kmi3 L BEN T2
e AT +EliwA & JEAEAS ~ I BRIz 2 TORRALSE
HHICEHRT S EV ), RETL, ThHDFv—1t
PEH % R ICF O TN AKRDNEUC BN TF v
—FERMT LI EHTED (IR, 2T EiE, F
v — MR SROAMERD, TNLDMIBTH - 72T
HetE 2 R 5,

7. BEEFCRES. FRCRIERY LIS S T Y
N 72 BB N g -
ATORREE (PHOBRAT) OEHIBE. & oo o
nosnBBON L T3, MHEKREL (BB 7 (1989) N 6 % Suid

FIH- 2 4 35 | AR & ) EARESE TH35km ~ 40km)

BIUNSE (RER - @I AEEFLD *@35km~40km) DA B B, B (1994) 1T kg,
N ERFO BRI AR RENIC A S 72HRIRIC & > THOAEMERDHIN A H 12T
BTH). Zng CEREDY S BT -BEAREN Y WIRKREHES 5\ 4 EEDOTFRNL L ICHK
SHEAHTIC & s AEMERMEEICHT & ITITTFH L ABL 2oPERsBLNz V), Z0k
5 AL L TR ERCFEHESE LN BBANER L EEIBEL LA, Ay EELE
bNBLNBREI Lo, 77 AEBRBRINERAFICHAS & EMHEEREIIE 3%
WAt 72, FMIEEEZLD S bOBAKN LS E TRRETE L WA, INLDEEDRELD
AN, FIEERLTH 2 EE»H S 5 NIEHEBICEIL Tt A8EIC H 5 5858 (1997)
IS & AAEMERBEERARIC LT, 1780 7 ST, 6 moHEE, 2 S ANRHEKRBR, £
LTl B ZREEIERTH S LHHEI N, 1 RSO TIERIITHATH - 72,

(4) #& &

UEZBAT 5 & EETEEIEH MR & 1 3 EHFIC 51 5 FMDOAFITI,
BURNL S IcBEENL Y. AP L. 77 2ARBBRINE, TERALXERABLUFr— b,
D% 0 BEA S & OTEE AL CIREGEE - TRl - REEIC BV CEHE R EH
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The Excavation of Kawarada Site

| . The site.

Kawarada site is located in Shiono, Miyota Town, Kita-Saku county, Nagano prefecture,
Japan. It is situated at the foot of Mt. Asama in central Japan, 880meters above sea level.
The longitude of the site is 138°29'26”east and the latitude is 36 "20"26"north.

The Miyota Town Board of Education commissioned the excavation of this site which took
place from Spring to Summer, 1990. This monograph describes the results of the excavation

and the related Iaboratory studies of the Jomon Age.

2 . Artifacts and features.

The excavation yielded a total of 285 features (Table. 1) ; including Early Jomon Period,

Middle Jomon Period, Heian Age and Medieval Age. The features of the Early Jomon

Table. | Features of Kawarada site

Feature

Housepit
Pit
Total

Outdoor fire pit
Others

Postholes forming rectangles

:\}.’,’l‘

Early
Jomon 6 0
Period
Middle
Jomon 46 1 18 1 0 66
Period
Middle
Jomon 57 0 57
Period 7

Fig. |  Housepits of Middle Jomon Period.

o3
oo

Heian
| Age
Medival
f\j.{!,‘
Unknown
Age
Total 71 2 195 1 16

285 Fig.2 Fireplace of Middle Jomon housepit.
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Pottery

Lithic tool assemblages

Lithic
assemblages

Early Jomon Period (Phase |)

**C Dating(Tsukada site)
6660+ 150y.B.P

“Tsukada type”potteries

Arrowhead

Flaked
axe

Pebble tool

Ground
axe

Shimomido site

J-1 housepit.

J-2 housepit

Grinding
stone

0O

‘Tsukada site

J-4 housepit

e

Early Jomon Period (Phase II)

60cm

5460+ 100y.B.P

'“C Dating (Kawarada site)

A
=

Arrowhead |

Flaked axe
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Fig. 3

Chronology and Assemblages of potteries, lithic tools and lithic materials.



A Kawarada site

Fig. 4 Distribution of “Yakemachi type” potteries in Middle Jomon Period.

Period yielded a total of 6 housepits (Fig. 6) . The features of the Middle Jomon Period
yielded a total of 46 housepits (Fig. 1. 2. 7) .

Numerous examples of cord-mark pottery were excavated from the housepits of the Early
Jomon Period. In addition to this, various kinds of lithic tools were located. The varieties
of lithic tools included; arrowheads, borers, spoon-shaped implements, scrapers, piece-

esquillee and flaked axes.

“Yakemachi type” potteries and various types of lithic tools were excavated from the
housepits of the Middle Jomon period. The characteristics of the “Yakemachi type” potteies
of the Middle Jomon Period include, in some instances, ring-shaped grips, some groups of dots
and curved lines on their surfaces. They are distributed throughout Central Japan area

(Fig. 4) . They were made in the aboutA4500y. B. P (Typical data of “C dating) . The
varieties of lithic tools include arrowheads, borers, spoon-shaped implements, scrapers,
notches, piece-esquillee, flaked axes, ground axes, hammer stones, grinding stones and stone
dishes. The varieties of lithic tool materials are Obsidian, chert, glassyandesite, hardshell

and so on.

633



o site

Kubozaike

an tan/g/////

Mesh : Overl,000m

Fig. 5 Distribution of lithic raw material Sources.

The stone outcrop surveys along the Chikuma River located a number of sources for
obsidian, chert and glassyandesite within an area less than 40km from the Kawarada site
(Fig.5) . These are lithic raw materials which were all commonly exploited by the Jomon
people in the region. A flourescent X-ray analysis indicates that sixteen obsidian nodules
are in existence. There consist of seven Kirigamine sources, six Wadatoge sources, two

Asama-Okubozawa sources and one source from Mugikusa.

3. The Settlgnﬁent System.

Men first settled during the Incipient Jomon Period (about 12000. y. B. P) . The next
settlement was during the Earliest Jomon Period (about 8000-7000. y. B. P) at the Kawarada
site (Fig.6) . By the Early Jomon Period (about 6000. y. B. P) , a very small settlement
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Fig. 6 Distribution of Early Jomon housepits Fig. 7 Distribution of Middle Jomon housepits
at Kawarada site. at Kawarada site.

had been established at this site, however a regular village did not appear until the Middle
Jomon Period (about 4500. y. B. P) . Throughout all seven divisions of the Middle Jomon
Period, hunter-gathers continued to use the site,eventually leaving behind an accumulation of
46 housepits from that span of time (Fig. 7) . This site flourished as a center for regional
trade around the area south of Asama Mountain. There was the dynamic relationship
between the Kawarada site and other sites in the Middle Jomon Period.

(Translated by Takashi Tsutsumi)
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