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1. Cruise information

Cruise ID and ship name: KS-21-16, R/V Shinsei-maru

Title of the cruise: Volcanic evolution of the Daisan-Miyako Knoll related with the volcanic front in
the central and southern Ryukyu Arc

Chief-Scientist: Yumiko HARIGANE (Geological Survey of Japan, AIST)
Cruise period: August 2 to August 7, 2021

Ports: Naha, Japan to Naha, Japan

Research area: Central and southern Ryukyu Arc

2. Research proposal and scientific party

Title of the proposals: Volcanic evolution of the Daisan-Miyako Knoll related with the volcanic
front in the central and southern Ryukyu Arc (proposed by YH) / Evaluation of taxonomic
reexamination and diversity assessment of the genus Ophiura in the Nansei Islands (proposed by
T™)

List of science party:

Yumiko HARIGANE (Geological Survey of Japan, AIST)

Kenichiro TANI (National Museum of Nature and Science)

Hiroki MINAMI (Japan Coast Guard Academy/Hydrographic and Oceanographic Department, Japan
Coast Guard)

Gen SHIMODA (Geological Survey of Japan, AIST)

Christopher CONWAY (Geological Survey of Japan, AIST)

Arran MURCH (National Museum of Nature and Science)

Tomo AOKI (Hydrographic and Oceanographic Department, Japan Coast Guard)
Akito OGAWA (National Museum of Nature and Science)

Takumi MATSUO (University of Tokyo/National Museum of Nature and Science)
Masaki YAMAMOTO (University of Tokyo/National Museum of Nature and Science)
Chiori TAMURA (Atmosphere and Ocean Research Institute, University of Tokyo)
Yukihiko NAKANO (Marine Work Japan Ltd.)

3. Research activities

The Ryukyu Arc is situated between the islands of Kyushu and Taiwan (~1200 km in the full length).
This arc is by subduction of the Philippine Sea plate beneath the Eurasia Plate along the Ryukyu trench,
and is composed of forearc islands, chains of arc volcanoes, and a back-arc rift called Okinawa Trough.
Ryukyu Arc is commonly divided into three segments (northern, central and southern) that bounded
by the Tokara Strait and the Kerama Gap, respectively (Fig. 1A; e.g., Konishi, 1965; Kato et al., 1982).
The northern Ryukyu Arc (i.e., the Tokara Islands) has more numerous active frontal arc volcanoes,



whereas there are sparse active submarine volcanoes related to frontal arc volcanism from the
southwest of lotori-shima in the central Ryukyu Arc to the northern part of the southern Ryukyu Arc
(Kimura et al., 1986; Shinjo et al., 1999). On the other hands, the volcanic activities related back-arc
rifting such as Okinawa Trough well-develop around the central and southern Ryukyu Arc (Fig. 1B).
The existence of volcanic activity associated with volcanic front developed in the central-southern
Ryukyu Arc and their petrological characteristics, formation ages, magmatic features, and contribution
of slab-derived materials are still unknown due to few geological surveys and studies.

Here, we focus on the submarine volcanoes such as Daisan-Miyako Knoll, Ikema Knoll and Daiichi-
Miyako Knoll in the central-southern Ryukyu Arc (Fig. 1B) to investigate the frontal arc volcanism,
where is extending in the southwest direction from the Kumejima Island. In KS-21-16 cruise, we aimed
to following main objectives.

1) To define the nature of these volcanoes around the central-southern Ryukyu Arc.

2) To test volcanic rock samples for what kinds of magma generation occurs during the

development of these volcanoes.

3) To establish the spatial distribution of igneous rocks on the submarine volcanoes.

4) To precisely determine the chronology of eruptive events (If possible).

5) To better understand the relationship between back-arc rifting and arc volcanism.

We conduced five dredges (Dredge site D01-D04 and D08) in the Daisan-Miyako Knoll, two dredges
(Dredge site D05 and DO06) in the Ikema Knoll and one dredge (Dredge site D07) in the Daiichi-
Miyako Knoll to observe at the volcanic section and collect representative rock samples and animal
samples. Sample recovery of the dredge hauls was good except for the dredge sites D04 and D05. The
total weight of the recovered rocks was 355 kg in this cruise. Almost of all rock samples in the Daisan-
Miyako Knoll are fresh rhyolitic lava. On the other hands, altered lava and pumice samples were
collected in the Ikema Knoll and the Daiichi-Miyako Knoll. We also conducted surface geophysical
surveys (multibeam swath bathymetry, magnetic, and gravity data) around these volcanoes and trans.
Multibeam swath bathymetry data on the KS-21-16 cruise were obtained using SEABEAM3020.
Magnetic data were also collected with two instruments (a shipboard three component magnetometer
and a surface-towed proton magnetometer) in order to measure the vector and the intensity of the
geomagnetic field, respectively. Gravity data were also collected with a shipboard gravimeter.
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Figure 1. (A) Regional map of the study area on the Ryukyu Arc. Black rectangle is our study area.
The yellow triangles show the active subaerial volcanoes (Japan Meteorological Agency, 2013). The
yellow solid line indicates the Quaternary volcanic front. The green dotted lines indicate the slab
depths from 50 km to 250 km in Nakamura and Kaneshiro (2000). (B) Location map around the
Daisan-Miyako Knoll area. Black rectangles are our study area during the KS-21-16 cruise. The red
broken line indicates the back-arc rifting such as Okinawa Trough, which this rifting data is referred
by the plate boundaries data in Coffin et al. (1998). The gray thick dashed line indicates the inferred
volcanic front around the central-southern Ryukyu Arc.
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Cruise log
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Notice on Using

This cruise report is a preliminary documentation as of the end of cruise.

This report is not necessarily corrected even if there is any inaccurate description (i.e. taxonomic
classifications). This report is subject to be revised without notice. Some data on this report may be raw
or unprocessed. If you are going to use or refer the data on this report, it is recommended to ask the
Chief Scientist for latest status.

Users of information on this report are requested to submit Publication Report to Cooperative Research
Cruise office.

E-mail: kyodoriyo@aori.u-tokyo.ac.jp
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