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1. Cruise Information
e Cruise ID: KS-19-21

e Name of vessel: Shinsei-maru

e Title of cruise: Quantifying nitrate dynamics in Sea of Japan using natural triple oxygen isotopes as
tracers

e Chief Scientist [Affiliation]: Urumu Tsunogai [Nagoya University]

e Cruise period: Oct.19,2019-Oct.23,2019

e Ports of departure / arrival: Hakodate/Toyama

® Research area: Sea of Japan

e Research map
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2. Research Proposal and Science Party

e Title of proposal: Quantifying nitrate dynamics in Sea of Japan using natural triple oxygen isotopes as
tracers

® Representative of Science Party [Affiliation]: Tsunogai, Urumu, PhD [Nagoya University]
e Science Party (List) [Affiliation, assignment etc.]

Nakagawa, Fumiko, PhD [Nagoya University]

Itoh, Masanori, PhD [Nagoya University]

Mineno, Yuto [Nagoya University]

Suzuki, Kensuke [Nagoya University]

Tsunekawa, Shun [Nagoya University]

Mizuno, Hiroka [Nagoya University]

Lai, Peng [Nagoya University]

Lan, Hui [Nagoya University]

Fei, Cuixia [Nagoya University]

Huang, Tianzheng [Nagoya University]

Takahashi, Natsuko [Nagoya University]

Kameyama, Sohiko, PhD [Hokkaido University]

Avriga, Shiori [Tokai University]

3. Research Activities
e Quantifying nitrate dynamics in Sea of Japan using natural triple oxygen isotopes as tracers
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4. Sampling apparatus information

4-1. CTD Carousel Water Sampler (CTD: SBE 9 plus, Max. depth = 6800 m)




5. Sample/data information

5-1.

5-2.

CTD data (water column)

Management office: Nagoya University

Manager: Tsunogai, Urumu

Station, location, date/time, depth range

Stn.AN7R, 41°59.981' N, 138°03.089'E, 2019/10/20 4:05-7:02 (JST), 0-3633m
Stn.AN11, 41°14.946' N, 138°09.034'E, 2019/10/20 20:02-21:38 (JST), 0-1000m
Stn.AN13, 40°12.158' N, 137°26.096'E, 2019/10/21 04:48-05:42 (JST), 0-1000m
Stn.AN14-1, 39°19.201' N, 137°00.006'E, 2019/10/21 12:04-12:20 (JST), 0-200m
Stn.AN14-2, 39°19.217' N, 137°00.001'E, 2019/10/21 12:44-15:29 (JST), 0-2393m
Stn.AN14-3, 39°19.209' N, 137°00.018'E, 2019/10/21 18:07-18:53 (JST), 0-800m
Stn.AN16, 38°10.2784' N, 135°32.905'E, 2019/10/22 4:18-6:21 (JST), 0-2880m

Chlorophyll a concentration (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-150m, 9 layers, date: 2019/10/20
Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-150m, 9 layers, date: 2019/10/20
Stn.AN13, location: 40°12.158' N, 137°26.096'E, depth range: 0-150m, 9 layers, date: 2019/10/21
Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-150m, 9 layers, date:
2019/10/21

Stn.AN16, location: 38°10.2784' N, 135°32.905'E, depth range: 0-150 m, 9 layers, date:
2019/10/22

Management office: Nagoya University

Manager: Tsunogai, Urumu

. Nutrients concentration (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 21 layers, date:
2019/10/20

Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-1000m, 16 layers, date:

2019/10/20

Stn.AN13, location: 40°12.158' N, 137°26.096'E, depth range: 0-1000m, 16 layers, date:

2019/10/21

Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 4 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 15 layers, date:
2019/10/21

Stn.AN16, location: 38°10.2784' N, 135°32.905'E, depth range: 0-2880m, 22 layers, date:
2019/10/22

Management office: Nagoya University

Manager: Tsunogai, Urumu

Stable isotopic compositions of nitrate (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 21 layers, date:
2019/10/20

Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-1000m, 16 layers, date:
2019/10/20

Stn.AN13, location: 40°12.158' N, 137°26.096'E, depth range: 0-1000m, 16 layers, date:
2019/10/21

Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 4 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 15 layers, date:
2019/10/21



5-5.

5-6.

5-7.

5-8.

Stn.AN16, location: 38°10.2784' N, 135°32.905'E, depth range: 0-2880m, 22 layers, date:
2019/10/22

Management office: Nagoya University

Manager: Tsunogai, Urumu

Nitrification rates (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 5 layers, date: 2019/10/20
Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 5 layers, date:
2019/10/21

Management office: Nagoya University

Manager: Tsunogai, Urumu

Dissolved oxygen (DO) concentration (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 8 layers, date: 2019/10/20
Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-1000m, 9 layers, date: 2019/10/20
Stn.AN13, location: 40°12.158' N, 137°26.096'E, depth range: 0-1000m, 9 layers, date: 2019/10/21
Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 2 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 6 layers, date:
2019/10/21

Stn.AN16, location: 38°10.2784' N, 135°32.905'E, depth range: 0-2880m, 8 layers, date:
2019/10/22

Management office: Nagoya University

Manager: Tsunogai, Urumu

Stable isotopic compositions of DO (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 21 layers, date:
2019/10/20

Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 7 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 15 layers, date:
2019/10/21

Management office: Nagoya University

Manager: Tsunogai, Urumu

DO consumption rates (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 14 layers, date:
2019/10/20

Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 3 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 9 layers, date:

2019/10/21

Management office: Nagoya University

Manager: Tsunogai, Urumu

. Concentration and stable isotopic compositions of methane and nitrous oxide (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 16 layers, date:
2019/10/20
Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-1000m, 11 layers, date:
2019/10/20
Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 7 layers, date:
2019/10/21
Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 10 layers, date:
2019/10/21



5-10.

5-11.

5-12.

5-13.

5-14.

5-15.

Stn.AN16, location: 38°10.2784' N, 135°32.905'E, depth range: 0-2880m, 17 layers, date:
2019/10/22

Management office: Nagoya University

Manager: Tsunogai, Urumu

Sediment samples

Management office: — (all the samples had been discarded after analyses on board)

Manager: — (all the samples had been discarded after analyses on board)

Station No., location, depth, date, sampling device, length:

Stn. AN7R, 41°59.986' N, 138°02.974'E, 3,699m, 2019/10/20 (JST), Multiple corers, ca. 50cm
length

Stn. AN14, 39°19.209' N, 137°00.018'E, 2,440m, 2019/10/21 (JST), Multiple corers, ca. 50cm
length

Concentration and stable isotopic compositions of methane (pore water in sediments)
Stn. AN7R, 41°59.986' N, 138°02.974'E, 3,699m, depth range: 5-15 cmbsf, 3 layers, date:
2019/10/20 (JST)

Stn. AN14, 39°19.209' N, 137°00.018'E, 2,440m, depth range: 5-30 cmbsf, 6 layers, date:
2019/10/21 (JST)

Management office: Nagoya University

Manager: Tsunogai, Urumu

Nitrification and denitrification rates (sea water — sediments interface)
Stn. AN7R, 41°59.986' N, 138°02.974'E, 3,699m, date: 2019/10/20 (JST)
Stn. AN14, 39°19.209' N, 137°00.018'E, 2,440m, date: 2019/10/21 (JST)
Management office: Nagoya University

Manager: Tsunogai, Urumu

Stable isotopic compositions of water vapor (air)

Total number of samples: 13 (sampled every 4 to 6 hours during ship traveling)
Management office: Nagoya University

Manager: Tsunogai, Urumu

Stable isotopic compositions of nitrate (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 21 layers, date:
2019/10/20

Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-1000m, 16 layers, date:
2019/10/20

Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 7 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 15 layers, date:
2019/10/21

Management office: Tokai University

Manager: Daisuke D. Komatsu

Nitrification and denitrification rates (water column)

Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-3633m, 5 layers, date: 2019/10/20
Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-1000m, 4 layers, date: 2019/10/20
Stn.AN14-2, location: 39°19.217' N, 137°00.001'E, depth range: 0-2393m, 2 layers, date:
2019/10/21

Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-800m, 3 layers, date:
2019/10/21

Management office: Tokai University

Manager: Daisuke D. Komatsu



5-16. Concentrations of DMS and DMSP (water column)
Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-300m, 11 layers, date: 2019/10/20
Stn.AN11, location: 41°14.946' N, 138°09.034'E, depth range: 0-300m, 11 layers, date: 2019/10/20
Stn.AN13, location: 40°12.158' N, 137°26.096'E, depth range: 0-300m, 11 layers, date: 2019/10/21
Stn.AN14-3, location: 39°19.209' N, 137°00.018'E, depth range: 0-300m, 11 layers, date:
2019/10/21
Stn.AN16, location: 38°10.2784' N, 135°32.905'E, depth range: 0-300m, 11 layers, date:
2019/10/22
Management office: Hokkaido University
Manager: Sohiko Kameyama

5-17. Concentrations of isoprene (water column)
Stn.AN7R, location: 41°59.981' N, 138°03.089'E, depth range: 0-300m, 11 layers, date: 2019/10/20
Management office: Hokkaido University
Manager: Sohiko Kameyama

6. Preliminary results
6-1. Temperature (0-500 m) during KS-19-11 (upper) and KS-19-21 (lower)
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6-2. Salinity (0-500 m) during KS-19-11 (upper) and KS-19-21 (lower)
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6-3. DO (0-500 m, in saturation %) during KS-19-11 (upper) and KS-19-21 (lower)
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6-4. Nitrate concentration (0-500 m) during KS-19-11 (upper) and KS-19-21 (lower)
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6-5. Phosphate concentration (0-500 m) during KS-19-11 (upper) and KS-19-21 (lower)
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7. Notice on Using
Unauthorized copying and citation of the contents of this report, text and images are strictly prohibited.
YEFOT AN LG O HEWTEHE - H 3 5| A2 FEEEC £,

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 System Office.

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