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Study on the relation between iron concentration and red tide microorganism
proliferation in the Ariake Sea (Saga prefectural sea area)
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The frequency of red tide is increasing in the Ariake Sea recently. The supply of
a lot of DIN and/or DIP from land to the sea is being thought to cause the red-tide outbreak. However, we
suspected the influence of iron on red tide microorganism proliferation; the purpose of this study is to
investigate the relation between the dissolved iron concentration and the proliferation. The respective
averages of the number of diatoms in 1 ml and the dissolved iron concentration in surface seawater in
summer were 9667 cell/ml and 3.2 ppb in 2012, 3830 cell/ml and 1.2 ppb in 2013, and 1778 cell/ml and 0.7
ppb in 2014. Diatoms were hard to proliferate when the concentration of iron fall. Further, the following
tendency appeared in 2014; when the iron concentration increased, the number of diatoms decreased; when
the concentration decreased, the number increased. We think the iron concentration is an important factor
for the diatom red tide in the Ariake Sea.



2007
15.7

1)

2,3)

4)

5)

6)

Im
B
DIN
DIP DSi
DO
S6117)
(Nikon ECLIPSE EG600)
DO JFE

. RINKO-Profiler

Digital Salinometer E-202
DIN DIP DSi

(

QuAAtro39 2HR)

Z-2710
Millipore
Stericup+Steritop
(0.22u m) {FiEL 0.1M
iml 0.3M
iml
5
(St2 St5 St.12 St.15 St.18)

1

2012 6 27



18 15 2013 6
24 7 8 12 17 23 29
8 9 14 23 12 25 1
7 16 12 2014
6 30 7 4 14 18 25
8 12 27 7
e P 2 FIif n@
f A L 141] e FART
BT |
w ) I
HEALFLE . < Ea
@ #iElll o
EBh
w ® Sl
@
AEET
BT ®
RR
& %%
f;*é;::!lﬂ
1 google map
XANES
BL11
5
2012 8 20 12 28
(S)
(NaS) (11)(FeS)
(N(FeS2)
(Naz2S203) (Naz2S03)
(NaHSO3)
(Naz2S04)

XANES

4-1 2012

16 1 16 0.005)

2012

31

(

8)

10



0
10,11) 3
DO
12)
4-2 2013
2013 2012
2012
4-3 2014
2014 6 8
3

2012 9667 cell/ml
2013 3830 cell/ml 2014 1778

cell/ml
2014 6 8

2012  3.2ppb 2013 1.2

ppb 2014 0.7 ppb
0
4-4
Fes; NaQsi N®82031
N&SO;, N&SO, XANES
XANES

FeS (2469.3,

2476.8 eV), NaS (2471.0, 2475.0eV), S 2471.4

eV  NaS,0; 2479.4eV  NapS03(2477.5.0 eV)
Na,SO, 2481.5¢eV
XANES

S$.15(8 ) FeS N&SO,

S.12(12 ) S

Na,SO,
S
FeS
S S N&SO,
S12 12 S
FeS
(ORP)

S15(8 ) -410



mV vs. Ag/AgCl(3.33M KCI)

FeS
2012 8 31

FeS

1) 2010
, 2010, 2-13.

2) J. H. Martin, S. E. Fitxwater, 1988,

Nature 331: 341-343.

3) G. F. Firme, E. L. Rue, D. A. Weeks, K. W.
Bruland, 2003, Glob. Biogeochem. Cycles,
17: 16/1-16/13.

4) K. H. Coale, K. S. Johnson, F. P. Chavez,
K. O. Buesseler, R. T. Barber, M. A.
Brzezinski, W. P. Cochlan, F. J. Millero, P.
G. Falkowski, J. E. Bauer, R. H.
Wanninkhof, R. M. Kudela, M. A. Altabet,
B. E. Hales, T. Takahashi, M. R. Landry,
R. R. Bidigare, X. Wang, Z. Chase, P. G.
Strutton, G. E. Friederich, M. Y.
Gorbunov, V. P. Lance, A. K. Hilting, M.
R. Hiscock, M. Demarest, W. T. Hiscock,
K. F. Sullivan, S. J. Tanner, R. M.
Gordon, C. N. Hunter, V. A. Elrod, S. E.
Fitzwater, J. L. Jones, S. Tozzi, M.
Koblizek, A. E. Roberts, J. Herndon, J.
Brewster, N. Ladizinsky, G. Smith, D.
Cooper, D. Timothy, S. L. Brown, K. E.
Selph, C. C. Sheridan, B. S. Twining, Z. I.
Johnson, 2004, Science 304: 408-414.

5)

2012,

198.

6) 2006, 54 177-180.

8) K. W. Bruland, J. R. Donat, D. A.
Hutchins, 1991 Limnol. Oceanogr. 36:
1555-1577.

9) 2012

(http://www.data.jma.go.jp/obd/stats/etrn

[select/prefecture.php?prec_no=85&hblock

no=&year=&month=&day=&view=).

10) 2013 4 4
35.
11) 2012
15 23-40.
12) 2012 11 14
35.
3
Shogo Sakita, Jun Nishimoto,

Kazuyuki Nishimura, A survey on
characteristics of leachate pond in an
offshore municipal solid waste disposal
site, Journal of Material Cycles and
Waste Management, 17
2014 Ahead of Print.
DOI:10.1007/s10163-014-0343-x

6 2012 75-79.
DOI:

C-276



DOI:

19

72
20

62

12

17

2013

19

5 2013 19-27.

2013

63

2012 5

9 10

2014

2012

9

@
NISHIMOTO Jun
80253582
&)
MATSUBARA Tadashi
30601611
TABATA Masaaki
40039285
®
4

WATANUKI Gakuto
KOGA Masaki



