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GB21-1 cruise in the southern Tokara Islands area. Bulletin of the Geological Survey of Japan, vol. 73 (5/6),
p. 249-265, 6 figs, 3 tables and 5 plates.

Abstract: Dredge sampling to recover submarine rocks was conducted in the southern Tokara Islands area
as part of an ongoing geological mapping campaign for the region. The sampling targets were submarine
volcanoes found by bathymetric survey, and sedimentary rock units revealed by seismic reflection survey.
Dredge sampling at 2 volcanic edifices mainly recovered rhyolitic pumice and lava, and basaltic spatter.
Sampling along the major fault scarps recovered mudstone containing microfossils, which are useful for
age determination of the rocks. Whole rock chemical compositions of basalts recovered from the edifice
near the volcanic front of the Ryukyu Arc show similar alkali metal element concentrations to the basalts
from the front. Rhyolites from the edifice in the Okinawa Trough show higher alkali metal element
concentrations than those from the frontal arc volcanoes.

Keywords: Tokara Islands, Okinawa Trough, Submarine volcano, sedimentary rock, dredge sampling
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Fig. 1 Locality map of the dredge stations during the GB21-1 cruise in the Tokara Islands.
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Summary of dredge operation during GB21-1 cruise.
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a piece of pumice (may not be in-situ)

large amount of pumiceous rhyolite lava
blocks, dense rhyolite and andesite lava

large amount of fossiliferous sandy siltstone,

R A

ol-cpx basalt spatter, rhyolite pumice blocks
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Fig. 3 Dredge system applied during the GB21-1 cruise. a) Satsuki-type dredger, b) Cylindrical-type dredger.
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Fig. 4 Seismic reflection profile along the dredge track. Since the dredge track of D04 is not on the seismic survey line, the

track is projected on the closest seismic survey line. TWT: two-way travel time
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Fig. 5 Depth sensor profile for each dredge operation.
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Table 3

b FHEFEER OIS A (RIS

Whole rock composition of dredged volcanic rocks.

Major element (wt.%)

Sample No. latitude °N)  longitude (’E) SiO,  TiO,  ALO; Fe,0; MnO  MgO CaO  NaO  K,0 P,Os  Total L.O.I

DO2RO1 29.175 128.585  76.19 0.21 13.48 1.75 0.06 0.27 1.55 4.42 2.98 0.03 100.93 2.70
D02R02 29.175 128.585  75.98 0.21 13.42 1.76 0.15 0.28 1.53 4.37 2.99 0.03 100.70 2.69
DO02R03 29.175 128.585  75.66 0.27 13.78 2.50 0.06 0.39 2.23 4.28 2.40 0.05 101.61 2.85
D02R04 29.175 128.585  75.75 0.20 1341 1.73 0.16 0.29 1.53 431 3.01 0.03 100.42 2.79
DO2RO5 29.175 128.585  76.49 0.21 13.51 1.78 0.06 0.28 1.52 4.39 2.97 0.03 101.25 2.81
DO02R06 29.175 128.585  76.09 0.20 1341 1.78 0.06 0.28 1.52 4.38 3.03 0.03 100.78 2.73
DO2R0O7 29.175 128.585  75.99 0.20 13.40 1.74 0.05 0.27 1.54 4.41 2.92 0.03 100.56 2.59
DO02R08 29.175 128.585  76.25 0.20 1349 1.77 0.05 0.27 1.53 4.36 2.98 0.03 100.93 2.95
DO02R09 29.175 128.585  75.62 0.21 13.48 1.80 0.07 0.27 1.54 4.35 2.98 0.03 100.34 2.85
DO2R11 29.175 128.585  60.10 0.74  16.20 7.28 0.14 3.82 7.60 3.70 1.40 0.12 101.11 0.97
DO2R12 29.175 128.585 76.04 0.21 13.45 1.74 0.06 0.25 1.52 438 2.98 0.04 100.65 2.98
DO2R13 29.175 128.585  73.69 0.23  13.99 2.76 0.30 0.44 1.73 4.79 2.83 0.05 100.81 3.33
DO2R 14 29.175 128.585  76.27 0.20 1344 1.76 0.06 0.27 1.52 4.39 2.99 0.03 100.93 2.75
DO2R15 29.175 128.585  75.66 0.20 1341 1.78 0.07 0.29 1.53 4.37 2.97 0.03 100.29 2.92
DO2R16 29.175 128.585  74.30 0.24 1397 2.48 0.13 0.41 1.64 4.69 2.99 0.04 100.88 3.57
DO2R17 29.175 128.585 74.53 0.23 13.92 2.44 0.08 0.38 1.63 4.84 2.86 0.04 100.93 2.51
DO2R19 29.175 128.585  74.20 0.24  14.00 2.52 0.08 0.39 1.67 4.87 2.85 0.04 100.86 2.77
DO02R20 29.175 128.585  74.07 0.23 13.86 2.47 0.08 0.40 1.66 4.75 295 0.04 100.50 3.05
DO02R21 29.175 128.585  74.73 0.21 14.00 2.27 0.08 0.31 1.60 4.86 2.93 0.03 101.02 2.93
D04R02 29.008 128.923  49.75 0.87 17.61 10.93 0.20 6.63 12.21 2.20 0.25 0.09 100.73 -0.18
D04R04 29.008 128.923  49.88 0.87 17.54 11.04 0.20 6.76  12.18 2.20 0.25 0.09 101.00 -0.05
DO04R0O5 29.008 128.923  49.80 0.85 17.75 10.95 0.19 6.80 12.27 2.16 0.24 0.08 101.09 -0.16
DO04R06 29.008 128.923  49.69 0.87 17.68 10.92 0.21 6.63 12.13 2.15 0.27 0.09 100.63 0.04
D04R0O7 29.008 128.923  49.89 0.86 17.66 10.95 0.20 6.76 1222 2.16 0.26 0.09 101.05 -0.04
DO04R08 29.008 128.923  49.82 087 17.62 11.02 0.19 6.75 12.17 2.19 0.25 0.08 100.96 -0.12
D04R09 29.008 128.923  49.73 086 17.68 10.92 0.20 6.73 1222 2.20 0.24 0.08 100.87 -0.11
DO04R10 29.008 128.923  49.63 0.86 17.51 11.03 0.21 6.93 12.10 2.13 0.26 0.08 100.72 0.32
DO04R11 29.008 128.923  49.81 0.86 17.67 11.01 0.19 6.82 12.17 2.20 0.25 0.09 101.07 -0.18
DO04R12 29.008 128.923  49.84 0.87 17.72 11.03 0.21 6.64 12.06 2.16 0.27 0.09 100.88 0.12
DO04R13 29.008 128.923  49.40 0.87 1746 11.01 0.20 6.67 12.28 2.21 0.25 0.09 100.42 -0.18
D04R 14 29.008 128.923  49.81 0.87 17.71 10.96 0.20 6.67 12.18 2.21 0.25 0.08 100.94 -0.12
DO04R15 29.008 128.923  74.89 0.23  14.50 3.27 0.13 0.28 2.03 4.99 1.88 0.06 102.26 1.90
DO04R16 29.008 128.923  73.41 0.20 14.49 3.13 0.11 0.26 2.14 5.06 1.87 0.05 100.73 1.62
DO04R17 29.008 128.923  73.13 0.21 14.29 3.11 0.11 0.28 2.10 5.01 1.94 0.05 100.24 1.51
DO04R18 29.008 128.923 7298 0.21 14.30 3.16 0.12 0.28 2.12 5.05 1.87 0.06 100.14 1.61
DO04R19 29.008 128.923  72.97 0.21 14.50 3.16 0.11 0.28 2.20 5.07 1.85 0.05 100.40 1.84
D04R20 29.008 128.923  72.46 0.20 1449 3.16 0.11 0.29 2.21 5.10 1.83 0.06  99.90 1.77
D04R21 29.008 128.923  73.34 0.20 14.35 3.07 0.11 0.26 2.09 5.06 1.88 0.06 100.42 1.55
D04R22 29.008 128.923  73.50 0.21 14.43 3.11 0.11 0.27 2.11 5.05 1.90 0.06 100.74 1.66
D04R23 29.008 128.923  73.31 0.21 14.40 3.12 0.13 0.29 2.12 5.02 1.89 0.06 100.54 1.93
D04R24 29.008 128.923 71.85 0.19 14.14 3.04 0.18 0.27 2.08 4.93 1.86 0.05 98.60 2.00
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Fol KILEAB O MR ORI B, IR WM+ 7 7D F — 2 IEGEOROCT — & X — Z (http://
georoc.mpch-mainz.gwdg.de/georoc/H)IZ & 5. a) MgO- K,0, b) Si0,-Na,0+K,0, c¢) MgO-TiO,.

Fig. 6 Whole rock composition of the dredged samples. Compositional range for the volcanic rocks from the volcanic
front and Okinawa Trough are shown from GEOROC data base. Compositional range of the volcanic rocks for
the lo-Torishima and Yokoatejima Islands. a) MgO- K,0, b) Si0,-Na,0+K,0, ¢)MgO-TiO,.
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N Z AT OIS A (RIgIES)

GB21-1 D02

BIER1 F Loy VHiEGB21-1 D02 ORERI 2 MR T OB T
Plate 1 Selected seafloor images observed during dredge haul GB21-1 D02.
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GB21-1 D03

BRR2 KLy UHiEIGB21-1 D03 DRE N & HIE i Ok T-.
Plate 2 Selected seafloor images observed during dredge haul GB21-1 D03.
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N Z AT OIS A (RIgIES)

GB21-1 D04

BRR3 KLy DHEZIGB21-1 D04 DRE N & MK O bk 1.
Plate 3 Selected seafloor images observed during dredge haul GB21-1 D04.
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GB21-1 D05

B4 R Loy P HRIGB21-1 D05 D FK M 2 S D b
Plate 4 Selected seafloor images observed during dredge haul GB21-1 DO0S.
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b 7 HERE OMWIEA 4 (hIRIED)

a) b)

hb

X5 AHARBOENEE. a, b) DO2R19, a) & —7F v =)L, b)r 2 A=3JL. ¢, d DO2RII, ¢)*—
Fv=ak, d)ruaZx=3)L, e f) DO4R03, e) X —7 =)L, )7 uRA=T), ol: NAbAH,

opx : M, pl: #HRA, hb: ARG
Plate 5 Photomicrograph of rock samples. a,b) DO2R19, a) plane-polarized light, b) cross-polarized light. ¢,d) DO2R11,
¢) plane-polarized light1, d) cross-polarized light. e,f) D0O4R03, e) plane-polarized light, f) cross-polarized light.

ol: olivine, opx: orthopyroxene, pl: plagioclase, hb: hornblende.
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