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Variation in Marine nitrogen budgets during the last 200-year global warming

Yamazaki, Atsuko
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The possibility that nitrogen, essential for marine life, is declining in
response to global warming has been discussed. This study investigated changes in the ocean nitrogen
budget associated with global warming using nitrogen isotope ratio measurements of reef-building
coral skeletons. The results showed that the amount of nitrogen in the ocean surface layer tends to
decrease with warming by comparing the world®s largest nitrogen-fixing oceans, the Caribbean Sea in
the North Atlantic, Hawaii in the Central Pacific, and Oman, which faces the Arabian Sea. In
addition, the supply of deep to the surface water with decadal to multi-decadal oscillations in
water temperature is suggested to be an essential source of nitrogen and phosphorus in tropical and

subtropical regions.



CO;

Falkowski ,1997 60%
Codispoti,1995
1970
Yamazaki et al.,2011a,b
1) 2) 3)
4)
5) 200
+5%0
0%o +25%0
100
5mm
X

(Finnigan MAT252) Yamazaki et al. (2011b, 2016)



94

+1.8%0 0%o
AMO
94 4%0
AMO
20
70
+4 _3%0 +1.3%0~+6.9%0 8 10
70
6%0~+6.9%o 1950 41t ~1980 + %o
1990 +1.3~+2%o Station ALOHA
Casciotti et al.,2008
(1800
) 1900
7—~10 1100 +8%o
1700 +7.9%o +8.8%o 1700 1100

Watanabe et al., 2021

FTo WHERIE IR W) TR O 8~ R ERE)



8 6 5 3

Tsuyoshi Watanabe, Takaaki K. Watanabe, Atsuko Yamazaki, Shiori Yoneta, Kohki Sowa, Frederic 12
Sinniger, Gal Eyal, Yossi Loya, Saki Harii
Coral Sclerochronology: Similarities and Differences in the Coral Isotopic Signatures Between 2019
Mesophotic and Shallow-Water Reefs
Mesophotic Coral Ecosystems, Coral Reefs of the World book series 667-681
DOl
10.1007/978-3-319-92735-0_36
Saori Ito, Atsuko Yamazaki, Yuichi Nishimura, Eko Yulianto, Tsuyoshi Watanabe 273
Coral geochemical signals and growth responses to coseismic uplift during the great Sumatran 2020
megathrust earthquakes of 2004 and 2005
Geochimica et Cosmochimica Acta 257-274
DOl
10.1016/j .gca.2020.01.037
53
2019
1-12
DOl
10.14934/chikyukagaku.53.1
Watanabe, T.K., T. Watanabe, A. Yamazaki, M. Pfeiffer, M_R. Claereboudt 9
Oman coral & 180 seawater record suggests that Western Indian Ocean upwelling uncouples from 2018
the Indian Ocean Dipole during the global-warming hiatus
Scientific Reports 1887

DOl
10.1038/s41598-018-38429-y




Watanabe, T.K., Watanabe, T., Yamazaki, A., Pfeiffer, M., Garbe-Schonberg, D., Claereboudt, M. 7
R.

Past summer upwelling events in the Gulf of Oman derived from a coral geochemical record 2017

Scientific Reports -

DOl
10.1038/s41598-017-04865-5

60

2017

133-141

DOl

60

2017

55-62

DOl

Takaaki K. Watanabe, Tsuyoshi Watanabe, Miriam Pfeiffer, Hsun-Ming Hu, Chuan-Chou Shen, Atsuko 48
Yamazaki

Corals Reveal an Unprecedented Decrease of Arabian Sea Upwelling During the Current Warming Era 2021

Geophysical Research Letters €20216L092432

DOl
10.1029/20216L092432




18 4 14

Ba/Ca

22

2019

Yamazaki, A., Hetzinger, S., J. von Reumont, Manfrino, C., Tsunogai, U., Watanabe, T.

Change in nitrogen fixation derived from Caribbean coral skeletons

Geobremen 2017

2017

Ito, S., Yamazaki, A., Yano, M., Watanabe, T. K, Putra, T. E., Nishimura, Y., Watanabe, T.

Earthquake and tsunami archives in coral growth parameters and geochemical records

Geobremen 2017

2017

Watanabe, T. K., Yamazaki, A., Pfeiffer, M., Shen, C.-C., Watanabe, T.

Indian monsoon reconstruction using fossil coral skeletons from Oman

Geobremen 2017

2017




Watanabe, T., Yamazaki, A.

Tropical to temperate coral archives around Japan

Geobremen 2017

2017

Yamazaki, A.

Coral nitrogen isotopes as new tool for reconstruction of nutrient dynamics in tropical oceans

Geobremen 2017 Workshop on "Tropical coral archives"

2017

Watanabe, T. K., Yamazaki, A., Pfeiffer, M., Shen, C.-C., Watanabe, T.

Indian Monsoon evolution during the last millennium

KIKAI international symposium for coral reef sciences 2017

2017

64

2017




64

2017

https://kyushucrees.com

(Watanabe Tsuyoshi)

(80396283)

(Tsunogai Urumu)

(50313367)

(Nishimura Yuichi)

(20208226)




(Watanabe Takaaki)

(00852310)

(Uchiyama Ryohet)

(Ito Saori)

(Koyama Toki)

(Onodera Nachi)

GEOMAR

University of Humburg

Kiel University

Hawaii Pacific University

Central Caribbean Marine
Institute

LIPI

Sultan Qaboos University




