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Effects of Loess Application in Coastal Benthic Ecosystem
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Large scale of fish kills by red tides has been occurred every year in coastal water fisheries of Korea. To
suppress red tide spreading out over the south coastal water of the Korean Peninsula large amount of loess has
been applied every year because loess is known to be effective in removing red tide organisms. Effects of loess
application in ecosystem of underwater near sea shore were investigated with some physical characteristics of
loess. Loess used for the red tide reduction consisted of very fine particles, of which size was mostly less than
0.1mm. Particles of loess blocked light penetration, which is essential for the underwater ecosystem. Loess also
pushed pH down by the hydrolysis activities of aluminium and iron. It was found that underwater ecosystems
where loess was applied near sea shore were devastated. Sea plants such as sea weeds were gone leaving only
their roots. Clams and snails were dead under the loess dust blanket. And fishes were not found at all where lo-
ess has been sprayed for long time. It was found that even if loess has some capacity to reduce red tide tempo-
rarily, loess application should be stopped to protect underwater ecosystems.
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Table 1. Number of occurrences of red tides, economic
losses by the red tides, and amount of loess
applied on the South Shore of the Korean
Peninsular (Data: from National Fisheries
and Development Institute)

Year occurrences dam.a'ggs Loess disposal
(100mililion) (10 thousands, t)

9% 61 21 -

97 62 15 -

98 122 16 7

99 83 3.2 13

00 69 26 13

01 56 84 : : 14

02 59 49 14

03 45 215 15
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Table 2. Comparison of loess sampled in Korea and
Japan(%)

Korean loess Japanese loess

contents (Ulsan Onyang) (Hiroshima)
Si0O2 49.32 59.41
AbOs 2242 . 2158
NaO 0.30 0.35
K0 151 1.58
Ca0 0.84 0.30
Fe:03 108 2.19
MgO " 1.19 0.40
TiO: 1.27 0.68
MnO 0.15 0.02
P20s3 0.05 0.04
Pb 0.03 0.02
Cu 0.01 0.01
Others 12.11 13.42
Total(%) 100 100
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Table 3. Observed species found in Ulsan off shores (Sampling site 1,2,3: loess applied

4: loess not applied area)(unit : ea/0.025m%)

area, and sampling site

Taxa/St Sampling Sites (3 times/site) SUM o
1 2 3 4
Phylum Cnidaria
Anthozoa unid. 1 1 1.3
Phylum Nemertea 0.0
Baseodiscus hemprichii 1 1 13
Phylum Mollusca 0.0
Class Bivalvia 0.0
Theora fragilis 1 1 2 26
Class Gastropoda 0.0
Zeuxis castus 14 14 18.2
Phylum Annelida
Class Polychaeta 0.0
Aricidea assimilis 1 1 1.3
Aricidea pacifica 1 1 1.3
Chaetozone setosa 5 5 6.5
Glycera chirori 2 2 26
Heteromastus filiformis 2 2 26
Magelona japonica 5 2 14 3 24 312
Nereis longior 1 1 13
Ophelina acuminata 1 1 13
Pilargiidae unid. 1 1 1.3
Prionospio cirrifera ‘ 17 17 22.1
Scalibregma inflatum 1 1 1.3
Sigambra tentaculata 1 1 1.3
Phylum Arthropoda
Class Crustacea 0.0
Amphipoda unid. 1 1 1.3
Crangon dffinis 1 1 1.3
spp. 6 5 5 6 18
ind. 14 23 19 21 77 100.0
density (ind./m’) 560 920 - 380 280 535
biomass (g/m’) 48.4 13.2 134 214.7 72.42
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Fig. 1. Size distribution curves of loess sampled in Korea & - 3§ &)ell 7}eteko} Akt 48L& gozM
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Y 532 Dt @5 GEF AR HER

1038



)
N

100

80

60

40

20

reduction rate (%)

Loess
- Treatment

without
Loess

Japanese
Loess

reference

Fig. 2. Light penetration reduction rate by loess particles. -

o 22 zAddME AU Adgo] & A2 Y

ojd wHEd o7 FEJ ATY oo £F g
A} Az 2AAA 33 # A 1-3cme %57}
o] 9le Aol FAH We AFoA =38 4
et 4 g 2 Aow AT 53
Az g gt ﬂb}f’f}«l BEAT WY
< dAT FTE FASHA ¥3 FEE vd A3
Wl ol X7 W&o AARE #u~+4] g
/07F BEE 4 glo AMAA R o] gk

g 4

314 HE ¥ 93 pHe 3}

FAHA FEle] A gt BE AHIY &
Al EFT A AFE FEE E BEY
L& 72 Im, Al2 1m, ¥°] ImY -rrf’/i 30
o] 1,000mg/ ¢ &2 WHEO] HAHEA ETEo] e
;‘35‘]3}"1 pHE 3T A8 &7 plE

1o dff

rir

F1g 3011"1 He AAY 2A2 & pHF 7972 ¥
AR L 1643 Felle 7892 HojA A FHo
dzed st FE AE 2 vAE pH WEst A
ot Ao g vehygr #Ed 9% pHE EFoly
T, ASS E ZJolst gle er 2AHMY &
EG Aee A A% 7 pH HH = 760

82
80 t—er
78 |

576 |
74 |
72 t

70 ; *

0 4 8 12 16
Hrs

Fig. 3. pH variation by 1,000mg/ ¢ of loess with time.

1039

Aol HE

AE FEAEI A% AqZH AN vlA= 97

ol A 8500]a A&Ee] 7Hed pH M= 7.00~9.00
Zebetd Az WA FE ¥ Q
¥ pH W37t S A8 A4 43 $T &
e oohd Aoz I,

32. BES Ao A% ¢ YA st
321 BEAITF AN E vAE 9F
FEATI AR Z oAE YT Lopuy]

s 199%5WF-H 2003d7kA A= “J g FEE
BRUE HTF A 5YA] el Qo 3 x
oA dln Foid RE AT selg gRIow

AAstL #TEARE AA Y 2APIEE 20039

10858 YA F 2 F¢ 33 434 AA
;EE}. Fig. 4 (@)X Be AAY FEHEL 99
ol tAlvke FEA HYH HAbsto FEIL
AE 448 ddn E}L FRE E4E ZojE £
riele ) HPUM] Flg 4. (b)e) #E 2xHA &
ol29] AU xE 773 sjk A
%ﬂé AR
Az wAE FEIL A stebetor HY
HZJ{%E ursjsla g7 wEo

Sz FI Aot Fao] FET}

n ol °
n'_?L'

(b)
Fig. 4. Comparison of coastal plants (seaweeds) between
loess applied area and clean area. (a) Loess
applied area, (b) Clean area.



ol sz Fe IS Welsts AR 3 Y99ew
FZdu

322. & 2E7 AFd nAe 9F

TP AL FEATY I YFo F3)
A4 AgolA FAze 2& ZE APTFA 95%
ol AEEE HY AEAW FE T
G AFeAE A HAEFAA 100% AEES
Bol GEALTL HFo olFd gFg Fx e
= A ixc I AN R=

AANZ KA ol FFo] Qe 7tE A
7] Yt} AEREE FHsld FEI F7 AR
o A9 Ad og A €3 Qe E S5 EA

doz MAH 20039 1095 119744 % 2
-QF 3atdlel AA AA Yok o] X el
A4 MzA BAIALLY Fig. 5 (@A B

AN B ®A Yz Auzt A HA}e
2 MRV ) Z]'LHT: 2ol Ayek A% 6cm ©]
Fol A7t Hof 4 w A& QALY FEI}
F2E Aol Me 34 3em AE At &
a F7ldE A *—?Léﬂi 90% ool %o

& Aoz vt 874 $49e s
wol Ay SF 2A A% od 444 427}
dot sUYE YRS UF HTHWA M2

[IR=N
py

mEEiSm&m*&*;&r!(&dﬁ%

(b)
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Fig. 8. Magelona japonica.
(Class Polychaeta, Family Magelonidae)

Fig. 10. Prionospio cirrifera.
(Class Polychaeta, Family Spionidae)
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Fig. 9. Chaetozone setosa.
(Class Polychaeta, Family Cirratulidae)

Fig. 11. Zeuxis castus.
(Class Gastropoda)
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Fig. 12. Photos of loess dust blanket area and clean area with numerous fishes. (a) Loess blanket area (b)
Clean area.
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