Group 3　Biogeochemistry of iron and organics in the Amur River, Amur-Liman and Sakhalin Bay

1. Progress up to now

We have been analyzing the concentrations of iron, POC and DOC together with fluorescent organic matter in water samples from the Amur River estuary, Amur-Liman and Sakhalin Bay. 

2. Future issues

・We will estimate particulate iron flux at the Amur River from monitoring results during 2006-2008, and discuss factors controlling variations in the seasonal and annual fluxes.

・We will discuss coagulation behavior of iron and organics at the mixing zone with fresh and saline waters, and dissolved forms of iron in the waters from Sakhalin and Okhotsk Sea. 

3. Results of each group

・We estimated the averaged annual dissolved iron flux as1.1±0.7x1011 g/yr at Khabarovsk in the lower Amur River on the basis of monitoring data set during 1960-2002. This value is about one-tenth of global riverine flux of dissolved iron (Raiswell, 2006).   

・There are seasonal variations in dissolved iron flux. The maximum flux is observed at summer season from July to September, and 50±13 % of total dissolved iron flux in a year.

・Dissolved iron in the Amur River waters is mainly contributed from wetlands in the Sanjiang Plain and around Khabarovsk, and correlated with DOC concentration.

・Increase in dissolved iron concentration in the Amur River waters at summer season relates with increasing water level above 150 cm.

・95% of dissolved iron transported from the Amur River is coagulated at the Amur-Liman and Sakhalin Bay. However, remaining dissolved iron and fulvic-like materials are migrated to the line B off southern Sakhalin.

4. Problems and possible solution

・The transport of water, soil and sediment samples collected from the Amur River, estuary, Amur-Liman and Sakhalin Bay.

  The water, soil and river bottom sediment samples collected from Khabarovsk to Marmush were transported by cooperation with the Russian Academic Sciences.

  Fluorescent analyses for the downstream samples of Amur River from Komsomrisk-na-Amure have been done at the Shiberian Federal University in Krasnoyars.

5. Past grants and funds related to the project

・Grants-in-Aid for Scientific Research (B2) by JSPS “ Accumulation and transportation of refractory organic carbon in terrestrial environments” S.Nagao 2003-2005

・Grants-in-Aid for Scientific Research (B2) by JSPS “Characterization of riverine POC transported by heavy rain events and its affect on coastal ecosystem” S.Nagao 2006-2008

6. Future activities

・We will discuss factors controlling seasonal variations in dissolved iron concentration, especially focusing on relationship among water level, characteristics and concentration of dissolved organics and dissolved iron concentration. 

・We will discuss coagulation processes of iron and organics on the basis of characteristics of organics as ligands.

7. Achievements up to now

業績（アムール・オホーツクプロジェクトそのものの論文は少ないので、Group 3の課題に関係の有りそうな論文をリストアップしました。適宜、選択してご使用下さい。）
論文

2005

・Combined use of ∆14C and  13C values to trace transportation and deposition processes of terrestrial particulate organic matter in coastal marine environments. 

S. Nagao, T. Usui, M. Yamamoto, M. Minagawa, T. Iwatsuki, A. Noda: Chem. Geol., 218, 63-72 (2005).

2006

・Distribution and sources of organic matter in surficial sediments on shelf and slope off Tokachi, western North Pacific, inferred from C and N stable isotopes and C/N ratios.  T. Usui, S. Nagao, M. Yamamoto, K. Suzuki, I. Kudo, S. Montani, A. Noda, M. Minagawa: Mar. Chem., 98, 241-259 (2006).

・Changes in elemental composition, molecular weight and 1H NMR spectra of the water-extractable hydrophobic acid fraction in Cambisol with season and soil depth. 

D. Asakawa, H. Mochizuki, Y. Yanagi, T. Suzuki, S. Nagao, N. Fujitake: Soil Sci. Plant 

Nutr., 52, 361-370 (2006).

・Effects of operational conditions for extraction and sample storage on the structural properties of water-extractable humic substances in soil: D. Asakawa, H. Mochizuki, 
  Y. Yanagi, T. Suzuki, S. Nagao, N.Fujitake: Humic Substances Res., 3, 15-24 (2006).   

2007

・Molecular size distribution of Pu in the presence of humic substances in river and groundwaters. S. Nagao, Y. Sakamoto, T. Tanaka, R. R. Rao: J. Radioanal. Nucl. Chem., 273, 135-139 (2007).

・Study on transportation of particulate organic matter in the Ishikari River waters from spring to summer season. Md. J. Alam, S. Nagao, T. Aramaki, Y. Shibata, M. Yoneda: Nucl. Inst. Method Phys. Res. B 259, 513-517 (2007).  

・Variations in ∆14C of humic substances in the Lake Biwa waters. 

S. Nagao, H. Kodama, T. Aramaki, N. Fujitake, K. Yonebayashi: Nucl. Inst. Method Phys. Res. B 259, 552-557 (2007).

・三次元蛍光分光光度法による深部地下水中の溶存腐植物質の特性分析. 長尾誠也、岩月輝希: 分析化学, 56, 143-150 (2007).

(英訳) Convenient characterization of humic substances in deep groundwaters by three-dimensional excitation emission matrix spectroscopy. S.Nagao, T.Iwatsuki, Bunseki Kagaku, 56, 143-150 (2007).

・中国三江平原河川水中の溶存腐植物質の蛍光特性　長尾誠也、伊藤静香、寺島元基、楊宗興、閣百興、張柏、大西建夫：水環境学会誌、30, 629-635 (2007).

(英訳) Fluorescent properties of dissolved humic substances in the Sanjiang Plain river waters. S.Nagao, S.Itoh, M.Terashima, M.Yoh, B.Yan, B.Zhang, T.Onishi, J. Japan Soc. Wat. Environ., 30, 629-635 (2007).

2008  

・Effects of groundwater humic substances on sorption of Np (V) sandy materials:  S. Nagao, Y. Sakamoto, T. Tanaka, R. R, Rao. Humic Substances Research (in press).

本

・腐植物質（フミン物質）、長尾誠也、「水の分析」第５版（編者 日本分析化学会北海道支部）、 pp.376-381、化学同人、東京 (2005).

（英訳）Analyses of chemical compounds in natural waters. Edited by Hokkaido Branch of Analytical Society of Japan. Kagaku-Dojin, Tokyo (2005). 

Humic substances    S.Nagao  p.376-381.

 ・「腐植物質ハンドブックー標準試料を例にしてー」渡辺彰、藤嶽暢英、長尾誠也編、三恵社、名古屋(2007)
　 2-2. 天然水　　　　　　長尾誠也・藤嶽暢英 p.14-18

   3-4. 蛍光分光分析　　　長尾誠也          p.51-57

   4-2. 安定同位体比分析　長尾誠也         p.68-71

（英訳）Handbook of Humic Substances-example of JHSS Standard Humic Substances-  edited by A.Watanabe, N.Fujitake, S.Nagao, Sankeisha, Nagoya (2007).

2-2 Natural waters  S.Nagao  pp.14-18.

3-4 Fluoresent analyses  S.Nagao, pp.51-57.

4-2 Stable isotopic analyses  S.Nagao, pp.68-71.

・「環境中の腐植物質：その特徴と研究法」石渡良志・米林甲陽・宮島徹編、三共出版、東京（2008）

　　1-3 水中フミン物質　　　　　　　長尾誠也   p.30-48

    2-4 水中フミン物質の分離・精製　長尾誠也   p.98-106

    3-8 蛍光分析　　　　　　　　　　長尾誠也   p.153-157

（英訳）Humic Substances in Natural Environments: their characteristics and . edited by R.Ishiwatari, K.Yonebayashi, T.Miyajima, Sankyo, Tokyo (2008).

1- 4 Humic substances in natural waters  S.Nagao  p.30-48

2- 4 Isolation and purification of humic substances from natural waters  S.Nagao, p.98-106

3- 8 Fluorescent measurement   S.Nagao  p.153-157

