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Studies on Temporal Variabilities of Community Structure of Benthic Marine Organisms on

Horn Triangle Artificial Reefs along the Jangkil-ri Coast of Pohang , South Korea™
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ABSTRACT

In Korea, the government has invested the installation of artificial reefs (ARs) which deploying to enhance
the restoration of marine environment and productivity on the coastal area at the part of 222,627ha, from 1971
to 2014 for 44 years. The number of ARs are gradually increasing, while their comparison and corelation
analysis were not much studied. Therefore, this study is to analyse temporal variation of ARs which composed
of concrete named the Horn triangle reefs were deployed at Pohang, Jangkil-ri, a depth of 5 to 7m, in 2003, was
monitored 4 times from 2009 to 2011. In results, the biodiversity investigated that the dominant species was
Mollusca Omphalius pfeifferi except in 2009. The different species mainly depend on spatial-temporal
variation. In this type of study can be used to the R&D, management and government policy of ARs as well

improving marine environment.
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WFA st et AH(Kim, 1995) 5ol A= ek A
By Ao A, thEEo] ofFo] I HFo] EoH
(Hwang ef al., 2004), 234 2o T8 AL AAHE)
Ho|1}4(Lee, 2008), w3 FZ(Fukunaga and Bailey-Brock,
2008; Choi, 2008) ol #a AF= At £ 2%, A&
a2 3l ~Al(Lampitt ef al., 1986) 5 S84 ¢l &7, &=
A4 (Llanso, 1991, 1992), &7 549 == & 3sr4ql
o7 28 AAgA T} Hol, A & A=shA e &
& FHY ofy] 747 gbA Wsto] wheh S 20f A Ak
Arol Wststctal B g H 9lth(Beukema 1989; Park et
al., 1998). L2ji} o) = A| A 9] Bl ol ek AFSB7HA A
© AE3tE ] A gt ol o2 A Al F HEZ
ettt Aol oyt Y7z AR Y AAEH o] 2
AE Tof UEr] wjZo] ARE7F AF TS AE A
ZAF SR SRR A AR giet 2ARES oy
AR o] 29 7] Ao tigt AREA QL AR oFA7t
Az F53 AAoltt. 2%97] gzl ¢

N,
—_ =
2
r\l

B oox @ 2 oN o= O o oo rh BN
oo B
it
i)
o,
!
o

N
1o
MI
A=)
2
o) i
o
re,
-4

ul

of olg AAET AT 2L A A
B gelt). Haba B el BAe mA %

= =
A2 Bz R st AATE A7

FAMBE Wl Ao AR, A et 3
o Besloty BARRY, B, AXH BYAYo 2
o N7k ANEEEATE Wik 8% sebstel vl m-
B sh el e}

o

e

AT i ¥z AAEE TYPA LIS
A4 s ool AldE o] lom(Figure 1), £AHA ] 2,
% E(Salinity), 40| 2% =(pH), &ZAF22F DO (Dissolved
Oxygen), 3}stAAIAQ FF COD (Chemical Oxygen
Demand), Z22(T - N), TU(T - P) ¥ F{FYAEE SS
(Suspended Solids) A7+ 2Bl g 7| T2 ol A
Ne SADESAT ARE Tk BE A2 o
Sao) shebe el Ak 2ate) 4] olste] vl
-2 A3} % th(Table 1).

Rl o

2. o= AQ9x A ®H

ZAA O 2= B ROl 22 2003\ 24|
o A4 #f o] AT AeE 4 5S~Tmof| A4
H(N 35°56.934" E 129°32.782°)(Figure 1), 7 258
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Figure 1. Location of large type steel reef deployment sites

Table 1. Physicochemical characteristics of seawater along the Guryongpo coast of Pohang, Korea

Parameters
Grade
pH DO(mg/L) COD(mg/L) T - P(mg/L) T - N(mg/L) SS(mg/L)
I 7.8~8.3 > 175 <1 < 0.03 <03 <10
II 6.5~8.5 > 5.0 <2 < 0.05 < 0.6 <25
6.5~8.5 > 2.0 <4 < 0.09 < 1.0
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Horn triangle reef
Dimension (m) : 1.4 x 1.3 x 1.5

Material : concrete Weight (ton) : 1.0

Figure 2. Structure, Dimension and composite materials
of Horn triangle artificial reef
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/L, A% 0.1444~0.285 mg/LAFol o] B35kt 239
AEsEs 2.60~12.60 mg/L, A3 3.80~11.0 mg/LAtO]
of £t on, 20109 11493 A &8kl 10 mg/Lu| vt



=l

e

FA A o] A" BAdAF oz AAste AMETEY Al 50 nE 24

107

Table 2. Physicochemical characteristics of seawater at surface and bottom levels along the Guryongpo coast of

Pohang from Feb. 2009 to Aug. 2010

Parameters Feb. 2009 Dec. 2009 Oct. 2010 Aug. 2011
Surface Bottom Surface Bottom Surface Bottom Surface Bottom
Salinity(psu) 3431 34.27 33.25 33.31 33.50 33.45 33.17 34.39
pH 8.21 8.18 8.10 8.09 8.19 8.18 8.20 8.17
DO(mg/L) 7.93 7.97 8.29 7.51 7.41 7.57 9.09 8.95
COD(mg/L) 1.65 1.89 0.79 0.79 0.38 0.74 0.30 0.06
T-P(mg/L) 0.027 0.034 0.039 0.036 0.171 0.173 0.010 0.015
T-N(mg/L) 0.150 0.258 0.178 0.144 0.317 0.154 0.129 0.230
SS (mg/L) 3.20 - 5.40 3.80 12.6 11.0 2.6 4.0
. S 7] 9)5te] 20099 24 E 20114 89714 % 43 24}
. 3 AT F 8% 54%, 22,224dgho] ZASGTE 2AHA7]
i o 2252 v e 20099 1290] 23% 02 M4 o
: s ofgh Fo] 2@l o0, 201149 8Uo| 12F0R 71 He
T 10
5 5 __ as500 b
2 g :E-. 4,000
Feb. May Aug. Nov.|Feb. May Aug. Nov.|Feb. May Aug. E 3,500
2009 2010 2011 "ng's 3,000
Year % 2,500
) ) ) E 2,000
Figure 3. Seasonal fluctuations in mean seawater S 1500
temperature from 2009 to 2011 in the § 1000 | a
coastal areas of Guryongpo, Pohang, Korea =  soo @
° Feb. 2009 Dec. 2009 Oct. 2010 Aug. 2011
o7 2AEO £ [ 55= UEY Itk(Table 2). vear
Figure 4. Mean biomass (g wet wt/m’) of benthic

HolE

A

animals estimated at different heights of large
type steel reef deployed at Jangkil-ri, Pohang
from February 2009 to August 2011. Error bars
present mean standard error (SE). Statistically
significant at the 0.01 level (p<0.01)

Table 3. Number of species, number of individuals, mean biomass and dominant species in Horn triangle artificial reef

Date No: of . N o of Biomass ‘ Dominant species
species(n) individuals(n) (g wet wt./m’)

Omphalius pfeifferi (19.9%)

Feb. 2009 22 51+12" 752.5+127.2" Kelletia lischkei (13.4%)
Asterina pectinifera (13.4%)
Octomeris sulcata (23.8%)

Dec. 2009 23 119425 2,017.6+90.5 Anthocidaris crassispina (19.9%)
Asterina pectinifera (18.9%)
Omphalius pfeifferi (38.3%)

Oct. 2010 13 173+25 2,051.3+£257.7 Asterina pectinifera (20.8%)
Chelyosoma dofleini (17.2%)
Hymeniacidon sinapium (41.8%)

Aug. 2011 12 264+85 3,880.0+£263.0 Asterina pectinifera (13.1%)

Omphalius pfeifferi (12.9%)

1)Mean+SE(n=3)
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thF A TE(O. pfeifferi) 0. & UEFT 20114 892 W

Table 4. Proportion of biomass (%) of benthic animal
phyllum from February 2009 to August 2011
at Guryongpo, Pohang, Korea

Feb. Dec. Oct. Aug.
Phyllum 2009 2009 2010 201g 1
Porifera 0.2 0.6 - 50.3
Cnidaria - 32 - -
Bryozoa - + - -
Mollusca 48.2 27.3 52.6 14.9
Annelida + + + -
Arthropoda 7.0 27.5 33 +
Echinodermata 43.1 38.8 20.8 254
Chordata 1.5 2.6 234 9.4
Tatal(%) 100 100 100 100
+; 0.1% <
EPhylum Porifera
60 - O Phytm Echinedarmata

mPhylum Chordata

L
(=]
L

.
=]

Mean biomass (%)
"
= =1
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Dec 2009 Oct 2010
Year

Feb. 2009 Aus. 2011

Figure 5. Proportion of biomass (%) of four dominant
benthic animal class collected in the coastal area
of Jangkil-ri, Pohang, Korea from February 2009
to August 2011

20| 503%% SUFAL, $HES FGAUA AW,
smapmm)oi L} el Th(Table 4, Figure 5).
BAARo o] RAT AN B T FHFEAS
A 20119 84o] 1728 7HY & ghe deylon,
20099 2900] 1182 7H4 & 7h2 bl #EEAS

2= 20099 12€0] 1.83%2 7} =& 7S vEyon,
20009 290] LSIZ 748 $e ghe ehych $E8EA

2222 20094 290 4.188 71 E9tom, 20114 8Yo]
1,758 744 o 7S Uebyith(Table 5).

Table 5. Seasonal variations in species diversity,
evenness and richness indices growing on
the Horn triangle artificial reefs established
in the coastal area of Jangkil-ri, Pohang,

Korea

Diversity Indices 5559 12\1(;)(;/9 ;)Oelc(.) ;\(;llgl-

Diversity (H)  1.18 146 169 172

Evenness (J') 1.51 1.83 1.82 1.72

Richness (R) 4.18 3.88 1.94 1.75
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