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Abstract: Geomagnetic surveys were conducted to make a marine geophysical map in the northern part
of the Tokara Islands. A total magnetic anomaly map was made based on the observed total magnetic
field. In addition, a magnetic anomaly map of the whole Tokara Islands was made together with the total
magnetic anomaly calculated from the vector magnetic surveys obtained in the southern Tokara Islands
last fiscal year. Magnetic dipole anomalies are observed around the island arc area and several bathymetric
highs, presumed to be due to volcanic activity. Geomagnetic and published gravity features suggest
that the north-south trending ridge on the western side of the survey area forms the eastern edge of the
Okinawa Trough containing igneous activities. A positive magnetic anomaly is observed in a part of this
topographic ridge, which is presumed to be due to magnetization caused by surface volcanic activity or a
deep-seated magnetic body. On the trough, a positive magnetic anomaly without seafloor bathymetry is
observed. Based on the published regional magnetic map, this anomaly is considered part of a magnetic
dipole anomaly, suggesting subseafloor magmatic activity.
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Fig.1  All track lines of magnetic anomaly observations during the GB21-2, GB21-3, and GS21 cruises. The solid red, blue,
and green lines indicate the GB21-2, GB21-3, and GS21 survey lines, respectively. The orange triangles indicate
the position of the figure-eight turns in the index map area. Seafloor bathymetry is based on J-EGG500 (Japan
Oceanographic Data Center, 2015). The grid interval is 500 m.
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Table.1 List of figure-eight turns during the GB21-2, GB21-3, and GS21 cruises.

) ) Time(UT) Position
Site name Cruise Date 3 3
Start End Longitude Latitude

FE21-1 GB21-2 2021/7/25 22:18:51 22:29:14 30°40.31'N 130°30.12'E
FE21-2 2021/7/28 18:53:30 19:06:14 29°15.06' N 129°50.05'E
FE21-3 GB21-3 2021/11/4 14:20:00 14:33:46 29°22.63'N 129°56.63'E
FE21-4 2021/11/23 17:56:17 18:00:44 30°39.98' N 131°10.01'E
FE21-5 2021/10/7 21:02:21 21:11:05 30°49.89'N 130°44.87'E
FE21-6 GS21 2021/10/14 7:24:14 7:41:18 28°50.29'N 129°30.87'E
FE21-7 2021/10/17 0:24:13 0:40:53 30°12.74'N 130°35.59'E
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Table.2 List of the 12 constants of the ship’s induced and permanent magnetic moment from the figure-eight turns of GB21-2, GB21-3,
and GS21 cruises.

sit Induced magnetization matrix Permanent mangetic field Standard deviation
te name Byy By, B3 By By, Bys B3y B3, B3 Hon Hps Hpv Oh Oy Oy
FE21-1 1.0342 0.0848 -0.071 -0.025 1.1891 0.0824 -0.15 0.0472 0.8713 -13447 8468 -17499 61 166 284
FE21-2 1.0387 0.0823 -0.087 -0.018 1.189 0.0529 -0.159 0.0521 0.9386 -12611 10053  -21443 89 204 239
FE21-Mergel 1.0386 0.083 -0.091 -0.027 1.19 0.0986 -0.16 0.0512 0.94 -12356 7503 -21495 83 191 267
FE21-3 1.0438 0.0436 -0.115 0.0207 1.1938 0.048 -0.107 0.0459 0.6692 -11857 9290 -6686 164 115 243
FE21-4 1.0617 0.0256 -0.241 0.0727 1.1723 -0.211 -0.116 0.0493 0.7345 -4467 24130 -10513 557 698 279
FE21-Merge2 1.0401 0.0403 -0.103 0.0341 1.1881 -0.012 -0.113 0.0481 0.7097 -12494 12607 -9020 401 479 261
FE21-5 1.0105 0.0042 -0.599 -0.054 1.118 -0.141 0.0285 0.0487 0.374 21408 9809 19276 780 795 432
FE21-6 1.0694 0.0317 0.1702 -0.043 1.1235 -0.004 0.0491 0.0573 0.5809 -5104 5118 11646 800 280 528
FE21-7 0.9713 -0.025 -1.073 -0.049 1.1191 -0.055 0.06 0.0596 0.6934 38293 7076 8386 686 1446 401
FE21-Merge3 1.0448 0.0215 -0.13 -0.042 1.1239 0.0127 0.062 0.0643 0.7712 5033 4577 5514 924 848 514
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Fig2 Total magnetic anomaly map integrated by GB21-2, GB21-3, and GS21. The grid space was
set to 1 nautical mile, and the contour interval is 20 nT.
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The integrated total magnetic anomaly map of the north Ryukyu Islands. Total magnetic anomaly calculated from vector
magnetic anomaly data of GB21-1 and GK20 are added to the total magnetic anomaly of this study. The grid space was set
to 1 nautical mile, and the contour interval is 20 nT. The black rectangle outlines the area reported in this study.
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