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Recovery from Barren Ground by Supplyving Slug and Humic Substances
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Barren grounds are increasing along the coast of Japan and all over the world. Kelp and other useful
large seaweeds are depleted in barren ground as rocky beds become covered with small algae called crus-
tose coralline algae whose main constituent is calcium carbonate. There are a number of different factors
responsible for barren ground, including changes in the environment such as elevation of water tempera-
tures and grazing by sea urchins. However, the lack of iron (ferrous ions) is thought to be another factor of
barren ground, particularly in the coast of Japan Sea in Hokkaido. The effect of iron for recovering from
barren ground was evaluated in this study. We utilized slugs and composts including humic substances
(HSs) as iron supplier in seawater, and complex formation of iron with humic substances was examined. At
first, the amount of irons emitted from slugs was investigated and it was confirmed that iron-humate could
be produced by mixing humic substances and ferrous ions. Next, mixtures of slugs and composts including
HS were supplied to a barren ground in shallow water in Hokkaido, in order to investigate the effect of irons
for recovering from barren ground. It was indicated that supplying irons resulted in establishing kelp bed
significantly.
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Table 1 Composition of slugs used in this study [wt%]

Total-FeO SiO: CaO
Slug (not stabilized) 21.6 15.5 39.6
Slug (stabilized) 17.8 15.5 41.4
3 T T T l T T 7 T
= |o OOO O Slug (not stabilized)| |
oy ® Slug (stabilized)
e
=. 200 .
= 2D
£% | o
=) O
D=
e
= ° 0O O
= 0 e 008gg, OO o
o %q00 Y
' | " 1 L i L 1
0 10 20 30 40

Time [day]
Fig. 2 Dependence of time on the Fe elution rate

Table 2 BET surface area of each slug [m?%g]

BET surface area
Slug (not stabilized) 7.4
Slug (stabilized) 15.3
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Table 3 Results of speciation analyses of Fe (Il) in the solutions containing Fe (I) alone, FA alone and Fe(Il) + FA

Samples pH [Fe(ID]/uM TOC /mg !l !
Initial Effluent Initial | Effluent
Fe(Il) alone | 5.03 £ 0.04| 324 + 1.6 n.d. n.d. n.d.
FA alone 5.03 £ 0.03 2.8 £0.3 1.2 £ 0.0 27+ 2 k 27 +3
|
Fe(ID+ FA {501 +0.01| 395+0.3 | 104 +04 29 £ 2 ; 27 £ 3
n.d. not detected
4. FHEB
INFETOERIZELY, BRI Ihogk (& LTk 2e5m 108 m
(ID) FEMIMAREI I SN D 2 & SRAE NS &I, ‘ Ll e o
KMo THROWI R FANERET 2 2 L WAL, Th = ] m—
8 () & 7V RERER A EB T 5 2 L AL LTz, LI . |
HoT, AMF v THROHE L BER 7 7 DMAE DI
Y, BETEEDOD 7V REEG Y ST X AR
% A :- ): iﬁ/:f{ é’; hf: o AMeasurement fine Measurcmnent fine Measurement line
T IT, RICHEBROBBET I B\ T 7V RERER % s o N ©
FBILISEY . AT, 2L CHET AT CH S Fig. 4 Experimental Arrangement at Shaguma Coast
— - , TR , Tk, 3 g C
M ED) D ERIERT B RBE L EMER AL 1T o720
41 ERAE o N
. s 2

JEEHEENIEARFIZHMLTCBY, HETHER@ED) 2
DAY DR EET I D EAT > T b, Z ORI
BB ERHEREE, BEEAEE A — PV EIZbzo THR
DIZIFHE L VEEOEIRTH L, TOERMEEICB W THE
REEE L, M OBENE AR E A MERR T A EilRINEER
iTo 7z, WEN, BLUEREEREOMEY Fig. 31277,

Fig. 4ic&REMRE T OERNBEER LR T, HEROITHR
I2Z2oT, 2208EBKX (A, B) & 12o0xHK (C) %i&
L7z, BRX A, HREBMA T 72451 1 1T
REL7ZLO (UnitA), SRR BICIE, AT 70HD
® (Unit B) ZH\WTWw5hb, Fig. 4 ® X912, Unit A & Unit
Bl&, EDITHRICZF o THOATNTEY, —D2DORERKIZ
Z, B&26m, 1 m, FL208mOMiEAIHY, £
03m, E22moY I o=y M0t T ooy
k% 3%IT 39 @%@ L7z (Fig.5), %3, Unit A & Unit B

FA
§ Rumoi © \
Japan Sea ¥ \
Shaguma (,«):.!Si \
N \
i \
~er” Mashike \
AN
\ \\\
;z \\ '\‘
.
{ TRy
i e
il
it
-, N
(S Hokkaido Island
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Fig. 5 Arrangement of samples in site A and site B

Table 4 Depth of water in each point of measurement lines [m]

3m 5m 10m 25m 50m
Site A 0.5 0.5 0.9 1.1 1.5
Site B 0.5 0.4 0.7 0.8 1.4
Reference (C) 0.5 0.5 0.9 1.1 2.0
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R

(a) Before (25m)

(c) Before (50m)

(b) After (50m)

(d) After (50m)

Fig. 6 Differences of the habit of kelp between before experiment (July, 2003) and after experiment (June, 2004) at distances of 25m,

50m from shore line at site B
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Table 5a Differences of wet weight of total seaweeds among
experimental conditions [g/m?]

3m 5m 10m 20m 50m

Site A 491 3435 2656 2857 316
Site B 203 940 1945 1125 1002
Reference (C) 267 880 1521 1335 1215

Table 5b Differences of wet weight of kelp among experimen-
tal conditions [g/m?]

3m 5m 10m 25m 50m
Site A 465 2540 2566 2335 0
Site B 0 135 1250 1000 70
Reference (C) 0 0 20 15 0
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Fig. 7 Differences in wet weight among experimental condi-
tions
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Fig. 8 Differences in wet weight of kelp among experimental
conditions
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