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Abstract

We reported the field occurrence and chemical compositions of the Shikanoshima basic

rocks and quartz dioritic dyke that are exposed on the Shikanoshima Island, northern Kyushu.

The Shikanoshima basic rocks distributed in Kurose-Akase, Osaki, Minaminoura-Misaki and

Shikanoshima areas have chemical feature of high-Mg diorite. The quartz dioritic dyke with

different chemical compositions from the Shikanoshima basic rocks is exposed as dykes intruded

into the Shikanoshima Granodiorite. Part of those dykes shows feature of syn-plutobic one such as

back-veined, fragmented and disrupted dykes.

Key words: Shikanoshima basic rocks, quartz dioritic dyke, Shikanoshima Island, northern Kyushu,

field occurrence, chemical compositions
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Fig. 1. Location of the Shikanoshima Island and sample localities.
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Fig. 2. Geological map and sample localities of northeastern part of the Shikanoshima Island (modified from

Yuhara and Uto, 2007).
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Fig. 3. Route map and sampling points of the northeastern coast of the Shikanoshima Island.
Numbers indicate sampling points for rocks analyzed of the same numbers combining “‘SHK-" in Table 1.
Samples with italic number were collected by Yuhara and Uto (2007).
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Fig. 4. Photographs showing field occurrence of the Shikanoshima basic rocks.
a: southern contact between the medium-grained quartz diorite and main facies of the Shikanoshima Granodiorite
at Osaki, b: northern contact between the medium-grained quartz diorite and main facies at Osaki, c: granitic
dyke intruded into the medium-grained quartz diorite at Osaki, d, e, f: main facies intruded into the medium-
grained quartz diorite at Minaminoura-Misaki.
M.Qd.: medium-grained quartz diorite, M.f: main facies of the Shikanoshima Granodiorite, Gr.dyke: granitic dyke
of the Shikanoshima Granodiorite.
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Fig. 5. Photographs showing field occurrence of the
quartz dioritic dyke at Minaminoura-Misaki.
a: quartz dioritic dyke intruded into the
melanocratic  facies of the Shikanoshima
Granodiorite, b: back-vein intruded into the
quartz dioritic dyke from the melanocratic facies,
c¢: disruption of the quartz dioritic dyke.
Qd. dyke: quartz dioritic dyke, Melano.
f: melanocratic facies of the Shikanoshima
Granodiorite.
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Fig. 6. Modal composition of the Shikanoshima basic
rocks and quartz dioritic dyke.
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Fig. 7. Photomicrographs of the Shokanoshima basic rocks from Osaki (SHK-301) , Minaminoura-Misaki (SHK-
243) and Shikanosima (SHK-286) .
Bt: biotite, Hbl: hornblende, Pl: plagioclase, Qtz: quartz, Opq: opaque minerals.
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Fig. 8. Photomicrographs of the quartz dioritic dyke.
Bt: biotite, Hbl: hornblende, PI: plagioclase, Qtz: quartz, Opq: opaque minerals.
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Table 1. Whole-rock chemical compositions of the Shikanoshima basic rocks and quartz dioritic dykes in the

Shikanoshima Island.

Sample No. SHK-392 SHK-393 SHK-356 SHK-306 SHK-269 SHK-389 SHK-270 SHK-387 SHK-268 SHK-248 SHK-384 SHK-382
Location  Kurose
Medium-grained Quartz diorite
SiO, (wt,% ) 51.12 51.42 52.10 52.38 5244 5245 52.84 53.28 53.32 53.38 5340 53.61
TiO, 0.65 053 0.82 0.58 058 0.55 057 058 0.69 0.59 0.60 0.69
AlO, 10.11 8.24 11.85 9.18 997 9.67 9.65 10.50 10.36 9.81 10.00 11.07
Fe,05* 8381 8.98 891 8.14 8.74 857 8.89 8.12 821 8.63 8.10 8.17
MnO 0.16 0.17 0.15 0.16 0.16 0.15 0.17 0.15 0.15 0.16 0.15 0.15
MgO 13.65 1557 11.51 12.05 1342 14.15 14.42 1252 10.75 1347 12.28 10.834
CaO 9.02 9.57 9.05 12.07 10.28 852 9.14 853 11.14 8.68 9.69 9.58
Na,O 1.86 154 2.10 1.77 1.82 1.79 1.74 1.93 211 1.67 1.96 215
K,0 1.38 1.00 1.59 113 093 1.31 142 1.76 113 1.72 117 1.20
P05 0.12 0.10 0.16 0.13 0.14 0.13 0.12 0.14 0.13 0.13 0.13 0.15
LO.L 113 0.88 0.87 111 1.02 0.98 0.95 0.74 0.84 0.81 111 1.03
Total 98.01 98.00 99.11 98.70 99.50 98.27 9991 98.25 98.83 99.05 98.59 98.64
As(ppm) n.d. n.d. n.d. n.d. n.d. n.d. n.d. nd. nd. n.d. nd. nd.
Ba 202 145 260 161 182 167 199 229 116 215 177 187
Cr 1857 2381 1377 1177 1803 1871 2005 1515 907 1901 1588 1423
Cu 55 35 97 145 45 61 25 62 147 61 37 42
Ga 12 11 13 10 11 11 11 12 11 12 12 13
Nb 6 5 6 5 5 6 6 7 6 7 6 7
Ni 277 312 200 144 236 309 294 268 114 265 208 170
Pb 5 4 6 6 4 5 5 6 6 5 6 6
Rb 46 32 59 38 29 43 53 63 37 56 57 51
S 608 429 832 47 313 526 109 114 23 318 5 12
Sr 244 150 350 254 282 247 240 250 271 190 238 274
Th 5 <4 5 <4 <4 <4 <4 4 5 5 5 5
\% 189 165 228 199 182 162 173 160 217 165 176 196
Y 17 15 20 16 17 15 17 16 18 17 16 17
Zn 63 71 66 60 65 60 81 64 58 71 66 64
Zr 47 51 53 42 39 46 60 132 45 52 74 67
Sample No. SHK-383 SHK-360 SHK-388 SHK-312 SHK-357 SHK-153 SHK-391 SHK-361 SHK-390 SHK-154 SHK-386 SHK-370

Locality No. Kurose

Medium-grained Quartz diorite

Si0,(wt% ) 53.96 54.01 54.30 55.37 55.59 56.17 56.26 57.17 57.58 57.71 58.27 58.56
TiO, 0.63 0.76 0.58 0.70 0.70 0.29 045 0.36 041 0.26 043 0.38
Al O, 983 10.52 10.90 11.00 11.28 8.13 941 7.84 9.09 8.15 9.68 6.94
Fe,0,* 8.22 8.06 782 8.16 794 7.32 743 748 6.75 6.48 6.35 6.72
MnO 0.15 0.15 0.14 0.16 0.14 0.17 0.16 0.18 0.20 0.15 0.14 0.15
MgO 11.86 10.52 11.56 10.94 10.53 11.00 12.38 11.47 11.53 11.21 10.51 11.70
CaO 9.53 10.96 8.46 9.18 7.81 11.52 7.70 10.83 9.65 10.99 8.05 11.08
Na,O 2.00 212 2.10 2.19 204 2.05 207 1.68 225 1.96 2.00 1.65
K,0 1.16 143 1.64 1.44 1.85 0.58 1.39 1.32 043 0.77 2.02 1.10
P,0O5 0.13 0.10 0.14 0.15 0.16 0.11 0.04 0.08 0.03 0.06 0.03 0.03
LOL 0.95 0.79 0.73 1.02 1.24 2.26 0.69 0.62 0.25 1.66 0.68 091
Total 98.42 9942 98.37 100.31 99.28 99.60 97.98 99.03 98.17 99.40 98.16 99.22
As(ppm) n.d. n.d. <4 n.d. n.d. <4 n.d. n.d. n.d. n.d. n.d. n.d.
Ba 219 216 171 239 314 70 224 161 93 142 340 130
Cr 1486 872 1320 1332 1327 1030 1847 1027 1830 1103 1675 566
Cu 50 147 59 34 50 32 5 93 n.d. 35 n.d. 87
Ga 12 12 12 13 13 9 13 9 12 9 11 9
Nb 7 6 5 8 7 <5 8 <5 7 <5 8 <5
Ni 191 101 224 166 197 129 275 129 165 141 197 125
Pb 5 6 6 7 6 4 7 7 6 6 8 6
Rb 44 52 54 51 92 23 55 41 9 21 57 31
S 8 155 46 25 167 2 77 5 n.d. 5 n.d. 13
Sr 201 266 287 234 289 240 228 164 257 207 210 187
Th 6 6 5 6 5 6 5 8 <4 5 9 5
A% 177 227 170 183 179 131 111 139 113 124 99 161
Y 17 19 16 18 20 12 14 14 16 9 17 13
Zn 64 54 57 76 73 68 79 62 101 64 63 54
Zr 88 77 51 119 26 66 35 82 19 66 87 66

*: total iron as Fe,O,, L.O.L: loss on ignition, n.d.: not detected.
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Sample No. SHK-327 SHK-300 SHK-299 SHK-301 SHK-243 SHK-286 SHK-308 SHK-353 SHK-355 SHK-282 SHK-245 SHK-365
Location Osaki M.M. S. Kurose
Medium-grained Quartz diorite Goarse-grained Gabbro

SiO, (wt,% ) 51.08 51.56 52.15 52.87 5241 51.54 51.81 51.90 51.92 52.21 52.31 52.60
TiO, 0.75 0.69 0.74 0.67 0.96 1.09 0.70 052 0.56 0.60 0.56 0.71
Al,O, 12.33 10.73 12.73 1143 10.98 14.02 8.67 8.18 877 7.72 8.30 8.87
Fe,05* 8.63 8.87 8.73 8.37 9.65 10.35 845 8.20 8.31 851 8.20 8.46
MnO 0.15 0.16 0.15 0.15 0.18 0.20 0.17 0.17 0.17 0.18 0.16 0.17
MgO 1249 1452 12.34 12.72 11.17 8.15 12.27 13.36 1248 1243 13.17 11.65
Ca0O 8.07 857 751 9.20 9.14 8.32 12.99 1258 12.32 1351 12.58 13.02
Na,O 2.04 1.77 1.88 2.08 2.04 2.54 1.63 1.70 2.00 1.53 1.69 1.65
K,0 1.22 146 1.61 1.10 144 0.94 0.95 097 0.77 0.86 1.10 1.08
P,05 0.14 0.12 0.14 0.12 0.23 0.29 0.10 0.11 0.12 0.09 0.12 0.09
LO.L 231 19 2.73 151 0.87 2.60 1.26 0.87 1.46 143 1.04 0.67
Total 99.21 100.35 100.71 100.22 99.07 100.04 99.00 98.56 98.88 99.07 99.23 98.97
As(ppm) n.d. n.d. n.d. n.d. n.d. n.d. n.d. <4 n.d. n.d. n.d. n.d.
Ba 187 270 212 211 294 185 122 144 97 159 164 167
Cr 974 1267 933 1085 485 437 1071 1377 1267 636 1436 471
Cu 46 67 59 95 35 7 119 127 95 133 101 88
Ga 13 11 13 12 14 17 10 10 10 10 9 11
Nb 8 6 8 6 14 12 5 <5 5 <5 5 5

Ni 321 376 320 301 171 81 128 162 144 106 162 92
Pb 8 6 9 7 6 5 4 4 4 4 4 5
Rb 53 59 102 45 47 34 34 37 34 29 42 37

S 4 193 22 138 669 239 8 261 185 333 199 31
Sr 308 252 296 270 288 403 236 208 254 205 251 238
Th 5 <4 5 5 <4 4 4 4 <4 <4 <4 5

\% 175 175 171 178 168 217 240 189 199 225 193 238

Y 18 17 19 17 19 30 18 15 16 17 16 20
Zn 61 66 66 58 103 108 60 56 67 59 57 53
Zr 88 78 72 91 95 63 74 51 60 55 52 52

Sample No. SHK-368 SHK-304 SHK-358 SHK-307 SHK-381 SHK-352 SHK-367 SHK-305 SHK-277 SHK-364 SHK-272 SHK-369
Locality No. Kurose
Goarse-grained Gabbro

Si0, (wt,% ) 52.69 52.73 52.73 52.74 52.76 52.79 52.80 52.83 5294 5297 53.01 53.02
TiO, 0.60 0.65 0.52 0.69 0.62 057 0.66 0.64 0.52 0.68 0.56 0.63
AlO4 8.23 8.73 8.31 8.70 940 8.84 842 892 7.39 891 8.90 821
Fe,04* 8.26 825 8.14 823 8.02 8.26 847 845 7.95 850 789 821
MnO 0.17 0.17 0.17 0.16 0.16 0.17 0.17 0.17 0.17 0.16 0.15 0.17
MgO 12.15 11.97 13.09 11.76 11.56 1281 11.80 12.80 12.34 11.72 12.10 11.73
CaO 12.99 12.75 12.65 12.38 12.05 12.21 12.834 12.73 14.16 1250 11.43 1327
Na,O 1.58 167 1.61 1.67 1.98 1.58 1.64 1.79 1.36 1.85 1.82 154
K,0 1.27 1.08 0.88 1.03 113 0.89 1.09 0.95 1.01 1.03 1.36 1.24
P,05 0.10 0.11 0.11 0.09 0.15 0.13 0.09 0.13 0.09 0.13 0.11 0.09
LOlL 1.09 1.01 112 1.17 093 113 091 0.99 0.89 1.01 1.07 0.71
Total 99.13 99.12 99.33 99.12 93.76 99.38 93.89 100.40 98.83 99.46 9840 98.82
As(ppm) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Ba 180 183 156 189 154 135 192 179 164 127 128 226
Cr 813 861 1348 924 1041 1283 499 1278 677 625 1262 516
Cu 182 195 115 168 74 105 144 151 181 223 139 197
Ga 10 10 10 10 11 10 11 10 9 10 10 10
Nb 5 <5 <5 5 6 5 5 6 <5 5 5 6
Ni 115 119 149 115 125 152 97 154 101 104 159 94
Pb 4 4 4 4 6 5 5 5 4 5 5 4
Rb 43 35 34 34 34 31 39 33 34 41 55 46

S 20 226 129 14 4 13 37 44 299 672 132 1081

Sr 223 242 220 235 241 216 233 249 201 240 264 224
Th 4 <4 <4 5 5 4 <4 <4 <4 <4 4 <4

\% 219 233 192 236 201 196 232 214 203 239 185 224
Y 17 17 16 18 17 17 18 17 15 19 16 19
Zn 55 56 67 55 57 64 56 58 50 58 55 49
Zr 49 34 50 39 62 60 57 53 51 43 74 59

*: total iron as Fe,O,, L.O.L: loss on ignition, n.d
M.M.: Minaminoura-Misaki, S.: Shikanoshima.

.. not detected.
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Sample No. SHK-311 SHK-373 SHK-280 SHK-354 SHK-374 SHK-275 SHK-371 SHK-380 SHK-274 SHK-372 SHK-310 SHK-244
Location  Kurose
Goarse-grained Gabbro
SiO, (wt,% ) 53.06 53.06 53.08 53.09 53.09 5311 53.15 53.21 53.23 53.26 5343 5347
TiO, 0.62 0.74 054 0.54 0.64 0.54 0.62 0.62 0.64 0.65 0.64 0.58
AlO4 9.35 9.28 7.69 8.78 9.10 8.23 8.32 9.20 841 8.64 8.61 8.87
Fe,05* 8.06 8.77 8.11 7.83 8.20 781 849 8.11 844 8.67 845 8.00
MnO 0.16 0.17 0.17 0.16 0.17 0.16 0.17 0.16 0.17 0.17 0.17 0.17
MgO 11.67 1144 12.31 1263 11.19 12.25 12.25 11.07 12.11 12.13 1154 1157
CaO 12.00 12.16 13.77 1271 12.80 12.78 13.22 1242 13.34 13.32 1251 12.50
Na,O 1.85 171 1.52 1.68 1.76 1.71 1.62 1.86 1.71 1.69 1.73 1.75
K,0 1.08 1.18 0.86 1.06 1.14 1.16 0.96 1.25 0.89 0.95 1.16 1.33
P,0; 0.15 0.10 0.07 0.12 0.12 0.09 0.10 0.13 0.10 0.12 0.12 0.12
LO.L 0.87 0.67 0.76 0.72 0.85 0.96 0.63 091 091 0.86 0.96 093
Total 98.87 99.28 98.88 99.32 99.06 98.80 99.53 9894 99.95 100.46 99.32 99.29
As(ppm) n.d. n.d. n.d. n.d. n.d. n.d. <4 n.d. n.d. n.d. <4 n.d.
Ba 195 285 179 173 236 235 150 234 134 150 204 215
Cr 1039 248 650 1170 600 1071 598 636 659 514 513 879
Cu 146 182 171 190 177 215 204 218 164 172 142 188
Ga 10 11 9 10 11 10 10 10 10 10 10 10
Nb 5 6 <5 <5 6 <5 5 5 5 5 5 6
Ni 119 87 108 152 91 136 107 9 109 104 93 117
Pb 5 5 4 5 5 5 5 5 5 4 5 6
Rb 41 40 32 39 42 45 33 43 32 31 41 49
S 27 643 270 79 120 138 108 39 50 301 245 373
Sr 242 229 210 262 250 236 223 250 234 232 228 233
Th <4 4 <4 <4 <4 <4 <4 <4 4 <4 <4 4
\% 206 234 210 201 220 200 230 222 232 238 221 200
Y 17 19 17 16 19 16 18 17 18 19 19 17
Zn 54 56 49 50 53 52 57 54 56 59 59 57
Zr 60 83 43 59 56 45 50 49 52 52 64 63
Sample No. SHK-278 SHK-276 SHK-359 SHK-267 SHK-362 SHK-272 SHK-252 SHK-236 SHK-249 SHK-290 SHK-289
Locality No. Kurose M.M. Kurose
Goarse-grained Gabbro Quartz dioritic dyke
SiO, (wt,% ) 5347 5351 54.27 54.49 55.51 53.01 45.37 48.17 56.09 47.56 49.71
TiO, 0.56 052 0.72 0.60 0.58 0.56 1.30 1.00 1.06 149 1.51
AlO4 8.01 8.33 9.71 8.35 10.07 8.90 19.63 19.80 14.52 17.46 15.88
Fe,04* 8.17 7.83 8.05 771 7.66 7.89 11.36 10.95 771 1295 12.66
MnO 0.17 0.16 0.15 0.15 0.15 0.15 0.16 0.18 0.12 0.15 0.15
MgO 12.18 12.21 10.77 11.71 1053 12.10 6.12 445 6.37 540 5.62
CaO 13.70 12.95 10.93 1247 10.39 1143 1147 8.68 7.30 9.36 9.26
Na,O 1.56 1.68 2.05 1.82 2.09 1.82 2.58 3.68 3.06 2.76 252
K,0 0.92 1.01 1.31 1.10 149 1.36 0.46 143 217 113 097
P,05 0.09 0.11 0.06 0.10 0.09 0.11 0.35 0.27 0.22 0.13 0.10
LOlL 0.64 0.35 0.83 0.86 0.70 1.07 0.67 1.12 1.01 1.20 1.08
Total 9947 99.16 98.85 99.36 99.26 98.40 9947 99.73 99.63 99.59 99.46
As(ppm) n.d. <4 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Ba 300 173 325 213 254 128 101 410 378 181 179
Cr 347 1091 957 1051 866 1262 58 10 192 4 29
Cu 200 197 129 172 189 139 41 70 55 66 143
Ga 9 10 11 9 11 10 19 20 17 18 18
Nb <5 6 6 <5 6 5 9 8 13 7 9
Ni 109 134 104 114 113 159 28 3 75 n.d. 16
Pb 5 5 6 7 7 5 4 7 10 5 5
Rb 32 36 48 35 57 55 9 43 76 34 32
S 106 112 14 85 25 132 819 1288 802 2417 1282
Sr 225 236 244 241 268 264 555 612 415 498 419
Th <4 5 4 <4 4 4 <4 n.d. 7 <4 4
\% 226 190 231 211 218 185 293 196 178 403 434
Y 17 18 18 16 17 16 26 27 20 24 17
Zn 53 57 52 51 57 55 92 109 69 118 89
Zr 60 101 56 67 79 74 26 83 152 55 84

*: total iron as Fe,O,, L.O.L: loss on ignition, n.d.: not detected.
M.M.: Minaminoura-Misaki.
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Fig. 9. SiO,-oxides diagrams of the Shikanoshima basic rocks and quartz dioritic dykes.

Symbols are the same as those in Figure 6.
Fe,0," is total iron as Fe,0.,.

Data sources : Yuhara and Uto (2007), Yuhara et al.

study.
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Fig. 10. SiO,-minor elements diagrams of the Shikanoshima basic rocks and quartz dioritic dykes.
Symbols are the same as those in Figure 6.
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