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Kazuto Koizumi, Satoshi Nakae and Akira Ishiwatari (2006) Chemical analysis of dolerites and a
gabbro at the Daigo district in Ibaraki Prefecture, central Japan. Bull. Geol. Surv. Japan, vol. 57(5/6),

p-191 - 195, 3 figs, 2 tables.

Abstract: Rock samples from dolerite and gabbro dykes intruding into cherts and sandstones of the
Jurassic Ashio Terrane in the Daigo district, northwestern Ibaraki Prefecture were collected. Petrogra-
phy of three dolerite and one gabbro samples were briefly described and their bulk and mineral chemical
compositions were also analyzed, as shown in Tables 1 and 2.

Keywords: dolerite, gabbro, chemical analysis, Daigo, Ibaraki
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Table 1 Whole-rock chemical analyses of rock samples. FeO* is total iron as FeO.

Rock dolerite dolerite dolerite gabbro
Sample name Daigo3 Daigob Daigol1B DaigollA
major elemets (wt.%)
Si0, 48.10 47.92 47.06 48.19
TiO, 0.76 0.83 0.80 0.69
AlLO; 14.68 14.56 13.43 16.76
FeO* 9.00 9.78 9.53 9.90
MnO 0.21 0.19 0.19 0.16
MgO 8.44 10.07 10.55 5.64
CaO 7.95 5.73 10.92 7.27
Na,O 2.84 2.46 2.38 2.33
KO 1.94 1.50 1.39 2.97
P,Os 0.34 0.33 0.31 0.51
Total 94.26 93.37 96.56 94.42
FeO*/MgO 1.07 0.97 0.90 1.76
Na,O+K,O 4.78 3.96 3.77 5.30
major elemets (wt.%)
SiO, 51.03 51.32 48.74 51.04
TiO, 0.81 0.89 0.83 0.73
ALO; 15.57 15.59 13.91 17.75
FeO* 9.55 10.47 9.87 10.49
MnO 0.22 0.20 0.20 0.17
MgO 8.95 10.79 10.93 5.97
CaO 8.43 6.14 11.31 7.70
Na,O 3.01 2.63 2.46 2.47
KO 2.06 1.61 1.44 3.15
P,Os 0.36 0.35 0.32 0.54
Total 100.00 100.00 100.00 100.00
Mg# 0.63 0.65 0.66 0.50
trace elements (ppm)
Ni 132 193 176 37
Cu 75 100 66 204
Zn 78 84 71 70
Th 2 3 3 1
Rb 41 32 25 75
Sr 905 691 769 868
Y 21 23 23 25
Zr 84 82 70 97
Nb 7 8 7 10
Co 38 43 44 38
Cr 563 747 730 42
A% 242 259 280 224
Ba 675 472 265 459
% Torinoko and Toriashi mountain blocks and their
neighborhood in the northeastern Kwanto dis-
Arai, S. (1992) Chemistry of chromian spinel in volca- trict. Sci. Rep., Tokyo Bunrika Daigaku, ser.C, 2,
nic rocks as a potential guide to magma chemis- 217-307.
try. Mineralogical Magazine, 56, 173-184. Leake, B. E., Woollery, A. R., Arps, C. E. S., Birch, W. D.,
Kawada, K. (1953) Geological studies on the Yamizo, Gilbert, M. C., Grice, J. D., Hawthorne, F. C.,
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Table 2 Mineral chemistry of representative amphiboles, clinopyroxene and Cr-spinel in rock samples.
Hbl:hornblende, Cpx:clinopyroxene, Spl:Cr-spinel.

Rock dolerite dolerite dolerite gabbro dolerite
Sample name Daigo3 Daigo3 Daigo3 Daigol1A Daigo11B
mineral Hbl Spl Hbl Hbl
(wt.%)

SiO, 41.25 53.34 39.85 41.19
TiO, 1.49 0.22 0.28 1.78 1.30
AlLO; 13.95 3.27 12.89 14.54 13.85
Cr,0; 0.10 0.74 51.79 0.02 0.08
Fe,0; 8.28

FeO 10.83 5.23 11.23 12.38 12.53
MnO 0.14 0.19 0.46 0.11 0.23
MgO 15.32 15.69 14.64 13.85 13.99
CaO 11.81 22.46 11.90 11.91
Na,O 2.24 0.17 1.93 2.00
KO 1.18 0.03 1.37 1.20
Total 98.31 101.34 99.58 97.73 98.28
O= 23 6 4 23 23
Si 6.040 1.930 5.926 6.077
Ti 0.163 0.006 0.007 0.199 0.144
Al 2.406 0.139 0.484 2.548 2.408
Cr 0.012 0.021 1.304 0.002 0.009
Fe* 0.198

Fe* 1.326 0.158 0.299 1.539 1.546
Mn 0.018 0.006 0.012 0.013 0.029
Mg 3.341 0.846 0.695 3.068 3.076
Ca 1.853 0.870 1.895 1.882
Na 0.635 0.012 0.557 0.572
K 0.220 0.001 0.261 0.226
Total 16.015 3.990 3.000 16.008 15.969
Mg# 0.72 0.84 0.70 0.67 0.67
Cr# 0.73

Kato, A., Kisch, H. J., Krivovichev, V. G., Linthout, K,,
Laird, J., Mandarino, J. A., Maresch, W. V., Nickel, E. H.,
Rock, N. M. S., Schumacher, J. C., Smith, D. C.,
Stephenson, C. N., Ungaretti, L., Whittaker, E. J. W.
and Youzhi, G. (1997) Nomenclature of amphiboles:
Report of the subcommittee on amphiboles of the
international mineralogical association, commission
on new minerals and mineral names. American
Mineralogist, 82, 1019-1037.
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