B &S 153219 5—2

MEBRLRBEE
(EBEHRFHAEMOREEARARREBET —4N—X-BHER)

ﬁﬁ%%-(?*;;) e | SEREEISET 2HOLFEBEL EYI RO R

Eﬁ%?_ﬂ;;) r Iron chemical speciation and bioavailability in the Sanriku coastal area
g& hont cc | @) IT4 %) %F7 WrZEHARE 8 2015 ~ 20164
K |EF cs | BHA # BEFE 20164

g% 0—v=F cz | Fujii Manabu W2 HRES 2 [ B oy =

RARE oo = O Ty
A EASES - B2 RRIEZEXRE-FEESRR

BIE ea (600 F~800 FREEICELHTZELY,)

HRIIMHRBEEDIEFEIATOEDIVEGHEER THS. BEEAGHIBSN LT, BFREICEITEHEL
EMEEREZHTFTOILTEERELEZON TS, —A. ZERETEEIDTR T HEITEY —REENFIRS
NTVBEDBRENHY . FRBIT IO TIIKEEA T KLELKEDREANBFECEZEEZZ(TTHATHEM
LH5H ARARTE, BEHEAZEIERIBCEVTHOEYRAMOEBIBIECEELRITTHORBIER
IS EOUITRBICLAHMIEMZART A LTARBICE TALEBREEYFI AN EMERATLILEEMEL
fzo BRNBERAFMNZEWT, BEREBEFERD (BEOBEVAUE) OBELLRITHMEED T 5100
BN REERRL = FRELI=E < DU CoK ., K, Bk, BEK. FEEHIKE) SO0 T, SxOEREENE
TSRV RETHM Uz, TORER., RKEEEGYRFE TEIMMRENEET LB EERDNHKORKIL
RIGZERESE TSI ENBALMELE ST, HOBIERIGEEMFIAEOBVE—KRREEZETSEHH. 20
BRIEHREERDNRFETOHEOEYFAMEZEHO TSI LERLTND, Tz HKIZTEENDS A AH
EAFARYIIENREEENE HOBRLEENASIMERAFGONT, HoT. AHBXRBHEERINKDIL
FRECEYFIAEICHZEERIFLTVSIEANTEEINT, 512, FR)IETRIRL-EEDBIEHRMN L., &
FEHOFEMEHN 1.8 M EHEESNT=, ZRTE, BICCOBEBADBFHRENERINI-A ., BROITH
DRET1.8 M KYBLBFEHBRENMESGE D ENH o1 BROZNDRECTHICLLBREFIRAELTLNS
ATREIEATREN Tz, U EKY | AR TIIHM R FERAEIEIC R (FTRENEENISRSN ., SRR IELE
DENYICEITLIVEDEOHERICEMI S2IDEEZLND,

F—T—F ra =REnE HOILFERE —REE HEBBDOGEHAY

(UTFIFEALGWTSES, )

BhRLEAET-F Ta MEREES an

AEHEES Ac —EBS

_1_




REXE (COMBERRLIFHME - IECDOVTRAL TS, )

WXIEREGE | BAKSRICH B ILETE & TR — 3 L ARIOBED 5555 - Il - BODLEARY —
;Flﬁ BEHER, HMEM, Lee
L | EER on |vierie pEaR EF | MEA oo | KEHPRE
At 2 ENTE OESH
R—Y GF 197~210 FITE cE |2 0 1 6 #2 oo 39462
am IR RECB
H
L | EEE o WA oc
Ay
R—% o ~ ST o #5 oo
s SCIRREGB
H#
L | EEE o #EA oo
Ay
R—T o ~ 176 o #5 oo
EEG A
g | BE o
k& He FATHE HD A -y HE
EERG A
= E4Z He
HihkE re FATHE O A=Y HE
BRI ez

Iron is an important micronutrient for the growth of phytoplankton. Terrigenous iron transported to
coastal water is considered an important source of iron in coastal water to maintain higher primary
production. However, phytoplankton growth limitation due to the lack of iron in the Sanriku coast is
social and environmental concerns. In addition, iron dynamics in coastal water may be influenced by
watershed human activities including discharge of wastewater effluents. This study, therefore, aimed
to investigate the iron transformation kinetics and bioavailability by extensively examining iron
oxidation kinetics and iron uptake by phytoplankton in the Shizugawa bay of Minamisanriku Town (Miyagi
prefecture). The field investigation was conducted to analyze the characteristics of dissolved iron
and dissolved organic matters (DOM, iron-binding ligand) in the Shizugawa bay and its inflowing rivers

A range of water samples (including coastal and river waters, spring water, irrigation water and
wastewater effluents) were collected and subjected to measurement of iron oxidation kinetics using
chemi luminescence technique. Consequently, autochthonous organic matters produced by phytoplankton
decreased iron oxidation rate in coastal waters. Since iron oxidation is known to reduce biologically
available iron form (i.e., ferrous iron), the obtained results indicated that organic matter production
by phytoplankton resulted in increase of ironbioavailability by phytoplankton. In addition, wastewater
effluents were found to contain al iphatic organic matters which accelerated oxidation rate, suggesting
the potential impact of anthropogenic organic matters to iron kinetics and bioavailability in coastal
waters. The incubational growth experiment using indigenous phytoplankton in the Shizugawa bay indicated
that half-saturation constant for dissolved iron was 1.8 nM. Dissolved iron concentration in the inner
bay always exceeded this value, whereas coastal waters in the center and outside of the bay, in some
cases, contained dissolved iron concentration less than 1.8 nM, suggesting the potential limitation
of phytoplankton growth due to low iron availability. Overall, this study quantitatively indicated the
effect of iron on growth of coastal phytoplankton with the results being useful for understanding of
elemental cycle in terms of the connection of terrestrial area and primary production in coastal water.




