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Greenstones in the Nukabiragawa Area of the
Kamuikotan Belt, Hokkaido

Keizo WATANABE an

d Kiyoaki Nipa

The Late Jurassic Sarugawa Formation, which is composed of pillow lava, hyaloclastite,

volcaniclastic conglomerate to mudstone and a small amount of chert, is widely exposed
along the Nukabiragawa, Shudonigawa, and Shukushubetsugawa Rivers in the southern part
of the Kamuikotan Belt. The Pillow lavas and hyaloclastites are petrographically classified
into four types; 1) clinopyroxene-plagioclase phyric basalt, 2) aphyric basalt, 3) dolerite, and
4) aphyric trachyte. Considerable numbers of dykes are also observed in this area and are
classified into three types; 5) amphibole-free dolerite, 6) kaersutite dolerite and 7) hornblende
dolerite,

Major elements of 15 representative rock samples were chemically analyzed. The pillow
lavas of clinopyroxene-plagioclase phyric basalt, dolerite and aphyric trachyte and the dykes
of kaersutite dolerite from the Shukushubetsugawa and the Nukabirgawa areas are charac-
teristically alkaline, whereas the pillow lavas of aphyric basalt from the Shudonigawa-Oso-
ushizawa area are tholeiitic. The hornblende dolerite dykes have a high FeO*/Mg0O ratio
showing more evolved tholeiitic nature.

Volcanic piles along the Shukushubetsugawa River and on the southern side of the Nuka-
biragawa River are considered to be detached slices of Jurassic seamounts and/or oceanic
islands, taking the following geologic and petrologic aspects into account. 1) lithologic con-
stitution of the volcanic piles are comparable to that of the present seamounts and oceanic
islands. 2) Basaltic to trachytic pillow lavas and dykes have petrochemically alkalic nature.
3) Highly vesiculated pillow lavas and a large amount of hyaloclastites suggest submarine

eruptions at a shallow level. 4) Structural features of the volcanic piles are similar to

those from foot of submarine volcanic hody.
The pillow lavas and dykes of tholeiitic basalt

and dolerite were probably derived from a

Jurassic ocean floor. The petrochemical nature, however, is characterized by high FeQO*/

MgO ratios and high MnO contents and low TiO,
those of mid-oceanic ridge basalts.
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Fig. 1 Simplified geological map of the south-
ern half of the Kamuikotan Belt, showing
the location of the area surveved.

SR: Sorachi Group, SP: Serpentinites.
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Fig. 2 Geological map and geological cross sections of the Nukabiragawa, Shudonigawa-Osoushizawa,
and Shukushubetsugawa areas in the southern Kamuikotan Beit.
1! Quarternary, 2: Cretaceous Yezo Group, 3: epiclastic volcanic conglomerate-sandstone-mud-
stone, 4: chert, 5: hyaloclastic sandstone, 6: hyaloclastic hreccia, 7: brecciated pillow lava,
8: aphyric basalt-dolerite pillow lava, 9: porphyritic basalt pillow lava, 10: massive lava, 11:
alternating beds of pillow lava and epiclastic volcanic mudstone, 12: slate with sandstone and
conglomerate, 13: dyke, 14: strike and dip, 15: fault, 16: plunged synclinal axis
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Fig. 3 Representative geological columns;

Nos. 1 to 3 from the Shukushubetsugawa
area, and No. 5 from the Shudonigawa-
Osousizawa area. Column No.1 to 5 are
from the routes in Fig. 5.
1: epiclastic volcanic mudstone, 2: epi-
clastic volcanic sandstone, 3: epiclastic
volcanic conglomerate, 4: chert, 5: hya-
loclastic sandstone-siltstone, 6: hyalo-
clastic breccia, 7: brecciated pillow lava,
8: pillow lava, 9: massive lava, 10: alter-
nating beds

13 E A ERTIVHIT, RO SIERAE LD T, —
M RIKEELDTEDhHDH, i, P7H4 ME
BREE S ERR WS 5. BURERE R
£ 7ezIAxA L+ (inter pillows hyaloclastite) #
f 5. FoRmE o Nattned pillow % elongated
pillow (BaLLarp and Moorr, 1977) 7 & C, HATC
WEE Y 5 » 7 (spreading crack) #%>, fLRF o~
7 (pillow tube) oFiL —fwc 50~70cm T, FEy

(4)

WEHEREE RO AR 155

oot § 0¥ . 2 WO s N T - RS o NS
Fig. 4 Occurrence of greenstones in the area along the Shudonigawa River.

™

A : Close-packed pillow lava of aphyric basalt.

B: Hyaloclastic breccia.
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Fig. 5 Map showing internal structure of volcanic piles. Flow directions (paleocurrents) deduced
from orientation of pillow tubes and lobes are marked by arrows.
" Two rose diagrams show the orientation obtained from the Shudonigawa-Osoushizawa area and

from the Shukushubetsugawa area.

1: orientation of alternating pillow lobes (measurements),
3: nomalized paleocurrent (high certainty), 4: normalized paleocurrent

tubes (measurements),

2: orientation of alternating pillow

(low certainty), 5bh: edding plane, 6: flow plane of pillow lavas, 7: fault, 8: plunged synclinal

axis, 9: anticlinal axis, 10: dome structu
12: terrace deposits, 13: Cretaceous,
hyaloclastite,
blende dolerite dykes,

re, 1

14 : epiclastic volcanic sediments,
16 : nonvolcanic sedimentary rocks,
19k : aersutite dolerite dykes, 20: location of the mapped routs Nos. 1

1: boundary plane between lithological units,
15: pillow lava and

17: amphibole free dolerite dykes, 18: horn-

to 5 in Fig. 8, 21: locality of rock samples Nos, 1~6 in Fig. 6 showing the degree of vesicula-
tion. 22: locality of representative 15 rock samples chemically analyzed
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Fig. 6 Diameter-volume percent relations for vesicles in basaltic pillo wlavas, showing
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Table 1 Summary of petrography for pillow lavas and dykes in the Nukabiragawa, Shudoni-

gawa-Osoushizawa, and Shukushubetsugawa areas
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Table 2 Chemical analyses of representative rock types of pillow lavas and dykes.

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

San 48.13 43.65 42.95 42.63 61.82 63.06 63.12

48.27

47.19 48.15 49.28 46.51 50.58 50.29 50.49

T'iO2 1.25 2,22 1.81 2.25 0.42 0,26 0.35 90.8¢ 0.8 1.91 1.03 1.02 1.58 1.61 1.58
A]203 11.91 14.37 13.78 14.77 18.00 18.30 17.12 14.17 14.87 13.92 13.69 13.92 15.22 135.08 15.13
Fe,0.% 14.45 12.30 12.63 11.27 4.75 4.41 3.65 10.56 10.83 12.49 12.31 12.30 13.00 13.33 12.9

MnQ 0.23 0,16 0.21 ©0.19 0.36 0.24 0.13 0.17 0.77 0.17 0.19 0.20 0.19 0.20 0.20
Mg0 6.24 8.07 14.56 8.17 0.53 0.47 1.03 8.56 8.76 7.07 7.12 7.30 4.55 4,42 4.22
Ca0 9.56 11.69 5.21 11.81 0.3% 0.64 2.28 12.98 13.44 10.80 13.25 13.48 8.27 8.14 §.09
Na20 2.79 2.48 1.52 2.43 8.03 7.73 6.87 3.53 1.64 2.65 1.99 1.69 3.98 3.94 4.15
KZO 2.12 1.26 0.03 1.42 ZM 241 277 0,02 0.09 0.i16 0.17 C.03 0.83 1.11 0.93
P205 0.12 0.3 0.26 0.35 0,20 0.08 0.17 0.07 0.07 0.37 0.10 0.09 0.23 0.23 0.2
Hzﬂ(f) 2.39 4,07 8.01 4.30 1.44 1.98 2.24 2.47 2.28 2.90 1.8 4.35 2.5 2.27 2.51

Total 99.79 100.53 100.67 99.25 98.05 99.58 99.73

101.74 100.77 100.39 100,98 100.89 100.99 100,62 100.45

Fe203*: total iron as Fe203

1. Clinopyroxene-plagioclase phyric basalt pillow
the Nukabiragawa River.

T WO b

Pankerunaizawa River.

fo0]

Pankechepuzawa River.

lava, Sample No. 909-6.

Loc., southern slope of

Dolerite pillow lava, Sample No. 806-8. Loc., Nukabiragawa River.

. Dolerite pillow lava, Sample No. 919-3C. Loc., Shukushubetsugawa River.

. Kaersutite dolerite dyke, Sample No. 812-6. Loc., Nukahiragawa River.

Trachyte pillow lava, Sample No. 920-1. Loc., Shukushubetsugawa River at the junction of the

Trachyte massive lava, Sample No. 813-7. ‘Loc., Nukabiaragawa River near the junction of the

7. Trachyte massive lava, Sample No. 813-11. Loc., Nukabiragawa River near the junction of the

Pankechepuzawa River.

8. Aphyric basait pillow lava, Sample No. 808-3. Loc., at the junction of the Nukabiragawa and

Shudonigawa River.

9. Aphyric basalt pillow lava, Sample No. 808-6. Loc., Nukabiragawa River.

10. Aphyric basalt pillow lava, Sample No. 1030—3, Loc., Nukabiragawa River.

11. Aphyric basalt pillow lava, Sample No. 930-13. Loc., Osoushizawa River.

12. Aphyric basalt pillow lava, Sample No. 826-2a. Loc., upper stream of the Shundonigawa River.
13. Hornblende dolerite dyke, Sample No. 808-10. Loc., Nukabirigawa River.

14. Hornbilende dolerite dyke, Sample No. 722-6. Loc., Shudonigawa River.

15. Hornblende dolerite dyke, Sample No. 722-7. Loc., Shudonigawa River.
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