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Si0, (wt%) 27.32 26.72 26.74 2691 3249
FeO 65.18 65.90 64.69 64.88 60.06
MnO 3.30 353 417 3.76 3.66
MgO 4.20 386 4.38 444 3.79
Total 100.00 100.00 99.99 100.00 100.00
Si 0.925 0911 0.909 0913 1.049
Fe 1.844 1.879 1.839 1.841 1.620
Mn 0.094 0.102 0.120 0.108 0.100
Mg 0.212 0.196 0.222 0.225 0.182
Total 3075 3.089 3.091 3.087 2951
mg value 0.099 0.090 0.102 0.103 0.096
Fo 10.3 95 108 109 10.1
Fa 89.7 89.5 89.2 89.1 89.9
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BT A 1518717 A AT A 1508717 A BT 7 A 5E T A
SiO, (wt%) 39.05 40.52 40.63 40.63 40.18 40.50
TiO, 0.46 0.44 n.d. 0.31 n.d. n.d.
AlLQO; 1.33 141 0.84 0.69 0.85 0.95
FeO 29.32 29.66 2742 2728 2794 27.50
MnO 147 1.10 1.62 157 142 1.74
MgO 341 340 5.78 543 5.17 549
CaO 2497 2297 2331 2361 2393 23.37
Na,O n.d. 0.51 041 048 0.51 0.46
Total 100.01 100.01 100.00 100.00 100.00 100.01
Si 1.689 1.736 1.729 1.730 1.719 1.726
Ti 0.015 0.014 0.010
Al 0.068 0.071 0.042 0.035 0.043 0.048
Fe 1.060 1.062 0.976 0971 0.999 0.979
Mn 0.054 0.040 0.058 0.056 0.051 0.063
Mg 0.220 0.217 0.367 0.344 0.330 0.349
Ca 1.157 1.054 1.062 1.077 1.096 1.067
Na 0.043 0.034 0.040 0.042 0.038
Total 4.262 4.236 4.267 4.262 4.281 4.269
mg value 0.165 0.164 0.262 0.251 0.239 0.251
Fs 43.5 455 40.6 40.6 412 40.9
En 9.0 9.3 15.3 144 13.6 14.6
Wo 475 452 442 45.0 452 445
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BT A 158777 A BT A 5715 A %ﬁﬁ?x 5377 A
Si0, (wt%) 58.68 5855 58.16 58.19 5890 58.64
AlO, 24.29 24.38 2443 24.80 24.20 24.67
CaO 6.92 6.90 6.23 6.99 6.37 6.69
Na,O 847 8.63 9.66 8.70 8.90 8.31
K,O 1.64 1.55 1.52 1.32 1.62 1.70
Total 100.00 100.00 100.00 100.00 100.00 100.00
Si 2653 2.648 2636 2631 2.662 2.648
Al 1.294 1.299 1.305 1.321 1.288 1.312
Ca 0.335 0.334 0.302 0.338 0.308 0.324
Na 0.742 0.756 0.849 0.762 0.779 0.727
K 0.095 0.089 0.088 0.076 0.093 0.098
Total 5118 5.126 5.180 5128 5131 5.109
An 286 283 244 288 26.1 282
Ab 63.3 64.1 68.5 64.8 66.0 63.3
Or 8.1 76 7.1 6.5 79 8.5
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AR HKERMLRTIVH)RADICFERERK
2

BIEEA R T BEEC HENTA BREED LA 7 A
H
H

N TP TR
Si0, (wt%) 58.21 61.37 54.88 55.77 55.07 56.73
ALO, 20.12 1875 1851 18.76 1841 18.88
Ca0O 0.99 0.37 nd. nd. nd. nd.
Na,O 5.03 6.01 0.74 1.79 0.81 2.36
K,0 15.64 13.50 25.87 23.68 25.71 2203
Total 100.00 100.00 100.00 100.00 100.00 100.00
Si 2774 2876 2.750 2762 2.756 2782
Al 1.129 1.035 1.092 1.095 1.085 1.091
Ca 0.051 0.019
Na 0.465 0.546 0.072 0172 0.079 0.224
K 0.950 0.807 1.653 1.496 1.641 1.377
Total 5.369 5.283 5.567 5.524 5.561 5474
An 34 14
Ab 317 39.8 4.2 10.3 46 14.0
Or 64.9 58.8 95.8 89.7 954 86.0
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e o maaNaZ0 I
4 . 8 o
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BIEEA HEEB HigEC BESD

WEAZA FEATA HEHATA GEEATA GETIA HETIA GETT A
SiO, (wt%) 7147 71.08 7145 7131 71.29 71.16 71.02
AlLO, 14.14 13.98 13.79 14.07 13.85 14.49 13.88
Fe,04 0.96 1.33 203 213 1.73 217 2.20
CaO 0.84 1.08 1.26 1.09 1.33 1.10 1.11
Na,O 420 3.55 349 349 4.84 2.87 3.87
K,O 8.38 898 797 790 6.96 8.20 792
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

ki EFe,0;8 LTZIRLTWA.
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MR RALOIZZ L <, Na,OIZE L2780 H it
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T A LR T A3k b Fe OB MRAY A <, 06
~32wt% 7R LTV 5. AlLO; CaO, K,OTIEWi#EIZ
KELZEFRD SNV, Na,OTIEHET 7 AR
RECHEIE R LTV D,

V. 252
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B LOmIER G TR ER L2 BRI SR Y
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< NV w7 ZAMIEEHE dde JonghE 7V % Vv, Loss
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Ji L7z, WE L7276 #EIE, S, Ti, Al Fe, Mn, Mg,
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Sr, V. Y, Zr 1ZCo, Ga, Th, Zn%Z Nz 7zf= 55D
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s A HE=B HiEsC HEAD
Si0, (wt%) 76.12 73.58 74.01 73.62
TiO, 0.10 0.14 0.13 0.14
AlLO, 12.76 14.15 1381 13.69
Fe, O, 1.32 2.38 2.26 251
MnO 0.08 0.06 0.07 0.06
MgO 0.10 0.11 0.09 0.11
CaO 0.49 1.22 112 1.22
Na,O 383 411 4.04 4.06
K,0 4.69 414 4.27 4.29
PO, 0.02 0.02 0.02 0.02
Total 99.49 9991 99.81 99.71
Ba (ppm) 321 741 722 699
Co 12 15 2.2 2.1
Cu 154 128 12.7 14.0
Ga 146 178 172 16.8
Nb 78 10.3 9.6 9.9
Ni 2.3 12 13 16
Pb 178 20.6 20.7 20.3
Rb 135 140 139 135
Sr 45 123 109 116
Th 10.6 13 124 12.6
\Y 130 135 153 9.2
Y 25 33 33 33
Zn 26 63 60 61
7r 78 252 236 244
+ PREA - XJI(2019) o EIEEA AZEEEB € ZEEAC mEEED
m m
150 pp 80 pp
I Sr - Y
i ‘ 60 | +
100 L i a* +
[ ol-=SE 4 40 | ErE-Boa-mE 4+
i ﬁ r ‘Fggﬁ
50 L 3 i *
_ » ) 20 [ @
- EoE-BrA-RIR 4 i - Bl ZEE
0 [ PRI B R SR R ‘d‘&‘h -'-IPHI- el O i L | IR | L
300 30
- +
200 | 20 L s
Al EE +
i " | AR "
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W5 JB-la?illlsE il & HESEE A i3 5 & La, Ce, Pr
7 & OREA T CHEM SRR, Ndo2S5LuE Tk
HRMEEFR LR EmL R2EASROONS (57
£). 72721, Pre&EfRRRkEd b bon, Mo
TR AR EOME L 1ZIZR L TH D, M
O 72D EHEIE 2 (2001) 12 & 55 o I HIs o Fl

REEREG LD LRRE

HiEREREDT—7 bR L7z HICHS R L1,
By A7 (BEEA) SHNES A7 (BESEB, C,
D) &L TREmIcA THITHEICZ L WE LD
S, BHELREWWARE AT S, WMWMES A TI3H
WIZHBL L 72788 — 2 2R 928, GAIZ# T DAL D
BOLNL. WINORRES S EATEICRIIE TA
DRER DN — v, EATFITFER Y - % F
LT, BEEVE Y A 7ORBEIMHIEERERA L) b
FREORA TF /Y — 2 ZRTH, /NS VEuD AR
HEZLWEATHNNY - E2FL TN,

200

—o— BRIEEA o ZEEC
—4— FEEB = EEED

-y
o
o

Rock / Cl Chondrite
)

BN EREOFIEBETHR/NEZ—>
IR RIS 0 7 — & 13T A (2001) 551,

BT7R LAICP-MSHHTEIC KB H IR AR

T A B T C HEIRED JB-la ;ggj;g%
La (ppm) 12.66 2723 2347 26.90 35.17 37.60
Ce 31.28 50.90 45.67 51.00 56.47 65.90
Pr 3.69 587 5.61 5.77 5.99 7.30
Nd 16.41 26.40 27.99 26.20 26.28 26.00
Sm 4.06 5.72 6.31 5.77 540 5.07
Eu 0.55 1.02 1.09 0.97 157 1.46
Gd 421 6.30 855 6.23 5.69 4.67
Tb 0.63 0.86 097 0.86 0.69 0.69
Dy 421 5.83 6.38 5.83 472 3.99
Ho 0.84 1.18 1.29 1.18 0.83 0.71
Er 254 3.56 395 359 246 218
Tm 0.39 0.54 0.61 0.55 0.34 0.33
Yb 2.84 3.90 451 4.00 240 2.10
Lu 041 0.59 0.64 0.60 0.34 0.33

IB-lad>HEHEAE 1 ZImai et al. (1994) 755 H.
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Petrology of obsidian gravels buried in Kashima river basin,
Omachi City, Nagano Prefecture, central Japan

OKUYAMA Kimi*, KITAZAWA Toshiyuki*, SHITAOKA Yorinao* and KAWANO Yoshinobu*

*Faculty of Geo-Environmental Science, Rissho University

Abstract :

Petrology and petrochemistry of obsidian gravels buried in Kashima river basin, Omachi City, Nagano
Prefecture, were performed. The obsidian gravels were divided into two types; amorphous and phenocryst, based
on their petrographical characteristics. The latter type was characterized by presence of ferro hortonolite and
ferro augite. The obsidian gravels were shown different geochemical features from obsidian of Kirigamine area,
Nagano Prefecture, suggesting that both origins were different. Chemical compositions and mineralogy of the
obsidian gravels suggest they were derived from icelanditic magma same as those of volcanic rocks in northeast
Kanto district. There is a possibility that detection of obsidian elucidates a producing place of stone tools said to be

place of origin obscurity.

Key words : Nagano Prefecture, Kashima river, Obsidian, Geochemistry, Mineral chemistry
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