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Seasonal variation of particulate organic nitrogen in the Tsushima Straits
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Abstract

Field observations were conducted to reveal the seasonal variation of particulate organic nitrogen (PON) in the
Tsushima Straits. The concentration of PON was roughly equivalent level to that of dissolved inorganic nitrogen
(DIN; nitrate+nitrite) from the surface to the subsurface layer throughout the year. The PON in March was the
highest concentration among the months. The ratio of POC/PON (6.4) was nearly the same value as the Redfield
ratio (6.6), and the PON concentration significantly correlated to the chlorophyll a concentration, suggesting that
most particulate organic matter was composed of phytoplankton. Horizontal transport of PON through the eastern
channel of the Tsushima Straits was compared with that of DIN. The ratio of PON transport to total nitrogen
(DIN+PON) transport was 66, 36, 25 and 16% in March, June, September and November, respectively. Since the
penetration of organic matter through the Tsushima Straits becomes a consequential nutrient load because of
decomposition of inorganic matter in the Japan Sea, oceanographic conditions including organic matter should be

monitored in the Tsushima Straits.
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Fig. 1 Observation stations in the Tsushima Straits.

Sampling for particulate organic matter was conducted
at the stations of closed circles.
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Fig. 2 Vertical profiles of DIN (closed squares) and PON (open circles) concentrations at the western (CL08) and
eastern (Mean=S.D. for the stations of CL03, CL04 and CL05) channels of the Tsushima Straits in March, June,

September and November.
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Fig. 3 (a) The relationship between POC and PON concentrations, and (b) the relationship between PON and

chlorophyll a concentrations.
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Fig. 4 Seasonal wvariation in nitrogen transports
through the eastern channel of the Tsushima Straits.
Black and white bars indicate DIN and PON transports,
respectively.

4. HiEx

REDEMIZH TV A2 TEN M SLAT Bk A
TR EE K 2 R AR T Ao R I FL72 5 NI SEAT BUIE AV
WFIEBA R BB AT MR T O RAM B BN, BB RA
B % B ) TE 28 72 T ) TRV T SZAT BLis A K
ERFREMEESLR R REHERLFEFEKITL
XL L EFET,



82 PRIR - JE TN RIS R I DB A E R OFEH AL
i 8) Morimoto, A., A. Watanabe, G. Onitsuka, T.
é%xm Takikawa, M. Moku and T. Yanagi (2012):

1) Yoon, J.-H. and H. Kawamura (2002): The Interannual variations in material transports
formation and circulation of the intermediate water through the eastern channel of the Tsushima/Korea
in the Japan Sea. J. Oceanogr., 58, 197-211. Straits. Prog. Oceanogr., 105, 38-46.

2) Onitsuka, G., T. Yanagi, J.-H. Yoon (2007): A 9) Kim, S.-K., K.-I. Chang, B. Kim and Y.-K. Cho
numerical study on nutrient sources in the surface (2013): Contribution of ocean current to the
layer of the Japan Sea using a coupled increase in N abundance in the Northwestern
physical—-ecosystem model. J. Geophys. Res., 112, Pacific marginal seas. Geophys. Res. Lett., 40,
doi:10.1029/2006]JC003981 C05042. 143-148.

3) Isobe, A., M. Ando, T. Watanabe, T. Senjyu, S. 10) ZABEZ, REEVE, B)IIE KRR, TFEW, F
Sugihara and A. Manda (2002): Freshwater and FERE, R, M, A (2013): xTEE
temperature transports through the e @il T AR TREEBBREROKEHEE. L
Tsushima—Korea Straits. J. Geophys. Res., 107, 72,89, 69-77.
doi:10.1029/2000JC000702. 11) Takikawa, T., J.-H. Yoon and K.-D. Cho (2003):

4) Takikawa, T., J.-H. Yoon and K.-D. Cho (2005): Tidal current in the Tsushima Straits estimated
The Tsushima Warm Current through Tsushima from ADCP data by ferryboat. J. Oceanogr., 59,
Straits estimated from ferryboat ADCP data. J. 37-47.

Phys. Oceanogr., 35, 1154-1168. 12) Redfield, A. C., B. H. Ketchum, and F. A. Richards

5 Teague, W. T., P. A. Hwang, G. A. Jacobs, J. W. (1963): The influence of organisms on the
Book and H. T. Perkins (2005): Transport composition of seawater. in The Sea, vol.2, edited
variability across the Korea/Tsushima Strait and by M. N. Hill, pp.26-77, Wiley-Interscience,
the Tsushima Island wake. Deep—Sea Res. II, 52, Hoboken, N. J.

1784-1801. 13) Yamada, K., J. Ishizaka, S. Yoo, H.-C. Kim and S.

6) TFEWE, MIFEH, MO, BT KK Chiba  (2004): Interannual  variability  of
(2007): B DD B AUE~OBN - HKE L. WE phytoplankton bloom in the Japan Sea from 1996 to
L7283, 7-14. 2000 observed by satellite remote sensing. Prog.

7) Morimoto, A., T. Takikawa, G. Onitsuka, A. Oceanogr., 61, 193-211.

Watanabe, M. Moku and T. Yanagi (2009): Seasonal 14) Berman,T. and D. A. Bronk (2003): Dissolved

variation of horizontal material transport through
the eastern channel of the Tsushima Straits. J.
Oceanogr., 65, 61-71.

organic nitrogen: a dynamic participant in aquatic
ecosystems. Aquat. Microb. Ecol., 31, 279-305.



