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Changing of Ecosystem in Mesocosms of Tidal Flat and Shallow with Steelmaking Slag

1. #&

B AT 7%, BRI O BGERF I8 B EIEY) T o

2ok ot

5 417 ) (2021)

N A2 HfE = fiil
Chika KOSUGI Ko YOSHIMURA

B A B AT
Yoshiyuki NAKAMURA

¥ %

FEEESEMORMARABRE £ 2 — ICERINWABBIRBEEEE L /X VI X LKE V-5
AIICEWTEIR ST E2FR LTIV —H—F U ERRDBIELESWICZZTH CO, BEENHEHIC
BT, 2FE3PRICKRIRARREZT o, TORR, BTV EAVEERRICSEWVWT, BUTE
PHEERRDPTER SN, ELEESHEVAINSTHRELORSERME L TOFAEI RSN, KED
FHZECABNICEREL 27 Y EDBEE, BKARTMALVLEEEYOEBICOVWTHRET %,

Abstract

Coastal ecosystem were created at SEA-Lab.IlI, which have two experimental tanks and two
reservoir tanks. The experimental tanks were composed of the different depth zone, one is tidal flat
and another is shallow. The experimental tank of control site was laid the dredged soil as the
sediment. On the other hand, the experimental site was laid the mixture of the dredged soil and
steelmaking slag as the sediment. 27 months later, the ecosystem created in the experimental tanks
were different between the control and the experimental site. Zostera marina were reproducted and
submerged macrobenthos in the experimental site shallow. It is considered that these results were
caused by the improvement of their habitat by the mixture of the dredged soil and steelmaking slag.
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Materials using mesocosm experiments
Control site Experimental site
Tidal flat Shallow Tidal flat Shallow
0.45m? 0.45m?
Sand . .
(20 cm thick) (20 cm thick)
0.55m? 0.77m?
Dredged soil
redged st (25 cm thick) (25 cm thick)

Slag improved soil

Dredged soil: 0.38 m?
Steelmaking slag (0-30 mm): 0.16 m?

Dredged soil: 0.61 m?
Steelmaking slag (10-30 mm): 0.16 m?

(25 cm thick) (25 cm thick)

VAR L7zl 2017 4F 7 PSSR A M CHRAL S
N7-RiETTHY, FEERXIHEH L -84 2 5 71%, HH
REPFTEERX ORI R R T 7 CTHh D,

TR — 1, X ClRRELEZ, EBRXTEILY
T+ (B AT 7 0~30mm, 30v/ivHiIRE) # ENE
NES25em &2 XHICHEL, 2oLz (2>
U — NHMEM) TE-72 (B 20em). &V — g,
MIRIX ClakiEt %, EBRX T h VL 7eE 1 (B A
77 10~30mm, 20v/v%itE) x ZNZENIES 25cm & 7%
5ENTHEE LT EBRXICBIFA2 TR OV TT
YE I, TEOREME LTRSS 5720125512
LT HEMTHRF L. —7, &5V — i, TYERK
HEAEDIMATE S L) IZEML L WS T L 72,

216 KBLESWVICEEDE=42Y) >

FEEKAE S 130 2 8], (ZIZRE RN RO E 5 7
WS, SEAMEKIEE 11, B OFaTZ R L 72
IKEP SR 720 FEBIKAE DHEK %2 & TN HLAHEK I,
045um XY 7LV T4 NE — (T RNV T v 748 £
O—2ZREBETATNIAT) THFIABLI-OE, 5712
U720 0ATIHEIL, pH, #®E, =RE%H (NH,-N, NO,N,
NO,-N OFfl, LUF, DIN), b ARREED A (LT, PO,-P), F
W (LUF, D-Si) Th b, HEE, JISK 0101 LHEHKH
B 7 ICHID, 660nm DWLIGEE & 717 Y) U AERER TR
TR SRD 720 DIN I, +— b7 F 51— (SEAL
Analytical :#, QuAAtro 39) T, POP I Sem fi¥Et )L %
HW2') 77y FICL A=, D-Sild ICP 38t57
Mk (B SUEFTEL ICPE-9000) TEILZILHT L7,
7727 b OBHFEOIREL 2 5iKF 0700
74 )V ai (LUF, Chla) I22WTIZ20194E 1 H XY NN-
TAFNVARNLT IR (LUF, DMF) fihic & 28 & % B
R 720 WKV 7OV (i AHEK (Natural seawater), S5k
TKAE (eFHEIX (Control site), F2ERIX (Experimental site)) %
100mL $RELL, ¢47mm D F T AEHES MK GE/F THHE A
WL7ze Atk PIOAMTHRATKTZRE, HoH0L
¥ 15mL L& 124 L 72 DMF 12 GF/F #i2& L, —30C
WHUENT 1M L7z B HEGHRE (B & 436
nm, FEGIEE 680nm) #HEL, 50 UOTER L 72k

#72>5 Chla (ug/ll) % 3KD72,

20194F 6 A1, EBRKIENOE ) 52T 5729
SEEYE (LU, SS, Suspended Solid) 3 & Ui (DL
T, VSS, Volatile Suspended Solid) %l L7z FEER/KAH
PHIFFERBX TIE 2L, X TIZIL 2K L7z, Ho2
CoEax fFm L7z H T A K GE/B ChL 1 R g
1.0um, Whatman #:%) THlKY > 7V 2 W51 58 L, 5
W2 105C DR T2 M AME iR &, 77—
F—NTHES L72RICHENREL T, 62 CollEL:
AHMEEAZLINNT, SSERDI, B2, TDOAME
600C T 30 srfhnzk Ukfb) L, 737 —% —NTHISL
TR AR URBGRE Y 5% KO0 SS 205 iRBGRE 5
x5 Tl BgRE 2 k72 (JISK 0101),

B DML 2018 4F 6, 11 H, 201942, 6 AIZEHIIL 720
& —, TR —OHO COPRE L7243 iR
BT, WP AREERE v, ZHTIc o X 3EKEL T
g L 720

21.7 7Y EDOBAEL 5 NIRRT

KEBRTIZ, TV —Hh— K2+ a1 E 0% 40T
3BT <E (Zostera marina) DR, 7~ T % FEEOKFE
WIZER T 5 2 & HIWZ, Bz, TORBROBEZ
FHI L 720 7~ EAE S EIEGEEETI S CRILL 77 & v,
2017 4F- 8 A2 b HEB R (FR) F21 L SEERAT IS B W TR A &
ZIFFTHML, 20174 11 A5 5 HMIZRE £ ¥ —
DKM TELIZKRESHESEDHIZ, 201844 AL
= FRIKAEICRA L 72 BAETRIE, ¥ 2— M (AR
) ZEHIILC, EEDOEWILDTYEOREZFMML
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22 #ER

2.2.1 KIEBIRIE (pH, XKE, EBEOEE)

pH (&, XIRIX, FEERIX & IR0 7 pH TH 5
79~83 DI TR L, FEEBXIHHL-2HHIAZ 70

TIUAVEEIRSN o7 (K5 ). BIFRENIZ
2w TIE, DIN, PO-P, D-Si DV DWW T it Al
KEFEBKEE TRELREVIIASNT, WEHMEZEL
TEBL 7228 TH-72 (K5(0b)~(d). DINIE, Fk~%
FO~2H) IIFE~EF B~8H) LIELTEHEVEN)
FHILB RSNz, F51Z, POP BLUD-Si 13 Z 0T
HF~HF G~8H) I~LF 9~2 ) Lt BLTH
WA R 572,

SR RERL /312D W, Chla B X UL A HEK AT
Epokili% B HAE o7, F72, EBAKEIZBITS
Chla EMEMIE O 4P T 17ug/L KFETH Y, KiEH
KIEHED TEDLNTWAETH VGO HL TH 5D 3ug/L
<IN’ oz —F, WAWEKIZETFET6.7ug/L T
Ho7z (H6(a). EBFKEOBEIX, FEERX KX &
WM 2SR CRkEE L (K6 (b), (¢)), 4#I12 2019 4F3~7
HOYIENLHAEKOEEE Lol > 720 2 OB o7kl
DEEDENIHRTOHL 27257 (B 7). 2019 46
HICEBIKEOBER S 2 L 728 25, FEERIX &R
XHRIX D SS 1 5 L E, vSS it 2 5l EEd o7z (R 2),
EHITHIEX D VSS/SS b, IR D Y K5 6 Eix
IEHERER > CTdh D 2 EAVRENTZ,

FEEKENONEIZOWTIE, FRIL R THE L &%

d
(@),
olid VWMWW:L
T Smseir N W
o 7 Control

== Experimental site

6 T T T T T T
4y 2 S \-J N 2 5 > A 2

o1 08! o ol ol oo el 0! ool KOS
b
( )1.5 r

=== Control
- 1 = Experimental site
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=
o 0
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Changes in dissolved components (pH (a), DIN (b), PO,-P (c), D-Si (d))
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Changes in suspended components (Chl.a (a), turbidity (b), turbidity (c) enlargement)

X7 EERKEOHT (MEBX (a), 8K (b)) (2019 F6
Bimg?)

Difference of turbidity between control site (a) and experi-

mental site (b) (June 2019)

%E L 72 BHIRE R 20 5 K2R O H R H s 2 2k 72 (R 3).
Z DGR, 2018 4F 6 H TITFEFKIEH DEIZIT LA EHL
LMo lzns, xFHRIX O A EERIX 2 LAY 15D 72
2018 4F 11 A2, »HRIX o HREF LRI, EBRKXK XD D
BArotze D%, HEIZHEZE DR H N TW722019
6 HF TRBEOBEM A 20 2020 4F 1 F 21T H R
TmDFINEL R, BEORKREE KL Tz,
FERIARM A CEH L 72 ORI, T — IR R
X, FEERIXE IR 8mm FifE TLE L Tz,
FERRX OEY ) — 1%, BERHUL 6mm FREX R L C
BY, WinARBEERBIZR SN2 0572 RXOEY
V=, BKES TR UL R A o7 (K8),

2227 <E
2018 4F 4 FICi&M — O EHIZHRIE L 727 ~ E 3,

F2 EBKEOBEBERS (2019F6 A)
Difference of turbidity elements between control site and
experimental site (June 2019)

Control site
SS [mg/L] 5
VSS [mg/L] 2

Experimental site
<1

<1

*3 EEBRKEOHEBEEXE
Accumulated light amounts in control site and experimental
site

Accumulated light amount
Light period &

[h] [mol/m?/d]
Control site  Experimental site
2018/6 14 23 2.6
2018/11 12 24 3.0
2019/2 10 1.5 2.0
2019/6 14 2.0 2.8
2020/1 10 2.0 22

—HBFEL72b 00, &M — v Oz IR % bk
HF L7 Z0%IE, KEROEFIZHEGN 2018 4E 11 HEE T
WAEDS kG L7225, FrA e AT B IX, FEERIX & 12
2018 4F 10 AL, 2018 4E 12 A2 A L BAEL 72K
FUER DM IZ S HERE T E 720 L2 L, 2018 4F 12 A
MTHBXROFAEEMMEIID R, EBRREDY 2 -
DEFHAL P TH o572, 2019 4F 2 FITIFFERKX T 2— b
BhmARE o708 (EBRIX Y 22— M 8:25), SO, xf
FEIX CUEBE I A clz U7 GHIRIX S 2 — M
7)o 2019 4E 3 FIZIZMKAE THEA 2 MEEL T & 720 2019 4E 7
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Control: Tidal flat
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0
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Experimental site:
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= €
E° £
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5 4 ©
T T
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Control: Shallow

@
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@

@

Points

®

| M, M un.2018 M, M Nov.2018 M, M Feb.2019 I, Jun. 2019 |

M8 #EEOZE (3ENFEE I7—/\—RdEKXEER/IME)
Changes in hardness of sediments in tank (The values in the graph show the average of the three measurements. Error bars

indicate the range from minimum to maximum.)

HIZIZHEEFHNRICE > Ty 2 — MR TIZ o &
o727, EEEXTIE 13 Y a— MR L2 (B9, 2019
11 RG2S FOFAEMAEDS LS NG, FEOKEN
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EMEEOFRAFI LY, ZEMIEYEDHER STz,

223 EEEY

AL F Ry N AITERESF B T AR T, [, ML X
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