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Changes in Marine Algal Flora settled on the Artificial Seaweed Reefs Before
and After Rocky Cleaning and the Early Succession of the Seaweeds attached
to the Test Panels
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Abstract

The marine algal flora assemblages settled on the artificial seaweed reefs in Jeju-do before and after
rocky cleaning were investigated during summer and the early succession of seaweeds attached to the test
panels on the structures of the artificial reef after rocky cleaning were observed by visual observations and
under the dissecting microscope in order to evaluate the effects of this rocky cleaning operation. Species
composition and algal biomass on the Bboolsamgak-typed seaweed artificial reefs before and after rocky
cleaning were measured and compared before and after rocky cleaning. Before rocky cleaning in July
2012, only nine algal species had existed on the Bboolsamgak-typed seaweed artificial reefs, however,
twenty algal species occurred on the seaweed artificial reefs after rocky cleaning in July 2013. Particularly,
15 species among them in July 2013 were not found in July 2012 and they seemed to occur newly on
the artificial reefs. A large quantity of algal biomass increased in July 2013 after rocky cleaning. Based on
the importance value, there was a drastic change in the dominant species between July 2012 and July
2013 after rocky cleaning. By dissecting micrographs, an epiphytic diatom, Licmophora sp. and flagellates,
were observed on the 9th day. A chlorophyte, Ulothrix flacca was observed after 14 days, Ulva pertusa,
Bryopsis pulmosa, crustose coralline algae, and Cladophora spp. were after one month. After two months,
a significant species succession was observed from three previous chlorophyte species to crustose coralline
algae existed as a dominant species on the panels. In this study, however, any brown algae were not
found until three months in the early seaweed succession. All above results indicates that the rocky
cleaning is a very efficient method for the establishment of macroalgal assemblages on the artificial reefs.

Key words : Marine algal flora, Seaweed succession, Artificial seaweed reef, Rocky cleaning
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et al, 20006).
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[Fig. 2] A photographs showing the high water
presure gun equipment. To prevent
puling backward, it is a special
equipment which was designed and
developed by high technology(Certificate
of Green Technology No. GT-12-00014
and No. GT-12-00123 by MFAFF)

[Fig. 3] A photograph showing a test panel
attaching to artificial reef after rocky
cleaning

[Fig. 41 A photograph showing a test panel
attaching to the structure of artificial
reef on 32 days after rocky cleaning
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ZEd - 2HE - Hold - A4
AAsE RA71ge) AYSel 8 HEFE D
B3 QAT 4+ e AT 4 AYT<Tables o 20
1, 2>. :‘; 20.000
=
o 15,000 1
<Table 1> Total number of seaweed species %
£ 10.000 1
collected S
5,000 1
July July [
Year 2012 | 2013 Total ° Juty —
3 2012 2013
Chlorophyta 0 3 (12.5%) Month
Phaeophyta 1 5 (2058%) [Fig. 5] Biomass (g wet wt./nf) of seaweeds by
16 investigation time
Rhodophyta 8 12 (66.7%)
Total 0 2 24 <Table 2> A list of marine algal biomass of
(100.0%) seaweeds (unit : g wet wt./m)
U e Species Juy | sty 2013
2012 793 2013 7€l EEE HEFE Chiorophyta
T B AEFSE FTFOE 13383850 g wet Codium fragile 274.41
wt/m' o)tk ZAF 717 & e Ut Y Ulva pertusa 236.02
- Ulva linza 94.05
S v R, 20121 79(2,739.44+286.52 g wet =
Phaeophyta
wt./m)ETF 20131 79(24,937.56+2,744.32 g wet Colpomenia sinuosa 617.84
wt/m)oll AEFo] FASA F7FE ] 20121d K Rugulopteryx okamurae 1,241.52
t} =3 eko] AN wolth 20129 7€ Fo|= ) ;allfgassum horneri 913.47
_ cklonia cava 137.63 14,818.08
WA HkO ofo 23w ,
T - °'_4 AEEHATF 57293 g wet wt/ Sargassum macrocarpum 1,670.64
', WEAEE(Marginisporum aberrans)©] 46125 Rhodophyta
g wet wt/m'°] ZFHsSTh +H e (Eckionia Amphiroa_anceps 312.75
cavay= 137.63 g wet wt/m7} Fdslo] g2 & j’”pZ’_”"’ beZ”;""‘” 17341
mphiroa ephedraea 343.20
= A Ao =)
‘_—,_.E‘:]' Hlw A AQlek Zeuh 2013 70 qﬂ Amphiroa misakiensis 253.44
@ AR AHE7E 14,818.08 g wet wt/m b E Corallina officinalis 239.68
FHalo] 7P wWoky 7 eSS Fdu|R ko) Corallina pilulifera 577.76
1,670.64 ¢ wet wi/m' E¥3}9CHFig. S]<Table 2>,  Gelidium elegance o18.17
Gracilaria textorii 714.02
o} 0% 4 X% Grateloupia angusta 126.43 937.12
FQEAIV>0)S] FoES AEY yrs Hilcf'enbrandia rubra 572.93 473.85
<Table 33} 7o} Jania adhaerens : : 340.37 178.23
Synarthrophyton chejuensis 32.64 151.68
2012 7€el] FAEE VIEoE AFdE ¢4 Lithophyllum okamurae 398.45
FI F9HFL AETHHA] 27.93%, WA WS Marginisporum aberrans 461.25
19.58%= UERGTE 2013d 7€ol= 7 Comllina.cmssissi.ma 356.98
14.99%, ol mAbuko] 1044% 2 AL 2o Pterocladiella capillacea 410.97
Total 2,739.44 | 24,937.56

A%F 072 el U<Table 3>.
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<Table 3> Biomass (g wet wt/nf), Coverage (%), Relative Frequency (RF), Relative coverage (RC) and
Importance value (IV) of the major algal species (IV>10.0)

Month Species Biomass Coverage RC RF v
Hildenbrandia rubra 572.93 27.75 35.32 20.54 27.93
Tul Marginisporum aberrans 461.25 14.63 18.62 20.54 19.58
u
201}; Lithophyllum okamurae 398.45 9.94 12.65 12.50 12.57
Corallina crassissima 356.98 7.88 10.02 13.39 11.71
Jania adhaerens 340.37 7.69 9.79 11.61 10.70
Ecklonia cava 14818.08 28.69 17.79 12.18 14.99
Jul
201}; Sargassum macrocarpum 1670.64 18.94 11.74 9.14 10.44
Rugulopteryx okamurae 1241.52 18.75 11.63 8.63 10.13
2. S=2lx EXZ0| TXA|ZI A8 ExF  <Table 4> Changes in weights of succession by
oo 25 EXME 2N day of sessile organisms on the panel
in the artificial reef at Samdal region
7h FRAAAEE A in Jeju-do
(1) 4L A= A
B n =gk B 7L AISI AR 40] BB wet dry ash-free dry
T4 gE 66 T é‘l’}_g =2 ]'_l 4E TT Days Welght Welght Welght
B 129 B3 Fele FEE HstE HolA 4% (mg/cm) | (mg/cm) (mg/cr)
ou}, 142 FRE 249 A3 Fol FFAHTL
s T are et e el After 4 137 | 0471 0.128
20 o] ztol7} whow 329 Aat 9} 399 A ays
W ol F Ws} Fo] Ak 14U A TR Agf:;f 1033 | 0325 0.107
B 240lo] A3e Fol FEWIL Feia
s i After 6|y 187 | 0.553 0.163
Uepk T ol A@Rae] RAgE days ' ' '
Aol ool Rm, 242 A3 oFRE FAL AT | g0 | oass | o109
=92 vt R (Cladophora spp.), TFEAtE 35 4
. - After 9
(crustose coralline algae), Z5(Ulothrix flacca), dae;s 1.187 0.466 0.172
AN Bryopsis plumosa.), B E-Z=5F Flagellate, 5
ot ot After 10011314 | 0340 0.108
A EF] URA=YR(Licmophora sp.)7t ays
F2 M2jste] Tl Ak ISk TI<Table 4>. Af(tiigslz 1093 | 0549 0.162
Al Bzgk Az 1718 & 9 g Bo
(_2) ] T = ] 1 HE TO=X 2 HE ‘l‘-/l A%erl4 2811 0.830 0.318
B2 A =2 g wet wt./m’) W3} Y
AEAGeN U AR FAW 2oy, AT 3015 | ras 0.465
FEEel oa b xR Aol PP
Huw, 24 YEF] YA 142 Fuok days | 280 | L0 04
27§ o] At 5 AEo] AA F7HE7] AlZst A%er 24 3.094 0.700 0.280
gedl o AEF 27 Aol meh gEd
o ZA WE R wo] Yt o AR days | 4932 | 1179 0.571
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53], Al el AAE FAMTERVF o
2 dlxF 2o v S7kska gl Folth
L sz 27] ol ¥4
(1) 43t sl x7 7] o] W3} A}
Zk ZAF A7) AFHE A R Alm
Al 7 3]

Atk Al FERR AA 4793 e A
o] AAE A ¢koront, 9 o] FHE FAqtx
91 Licmophora sp. [Fig. 6A]9} #2 HRZHF

(Flagellate)7} ¥+2%]7] A]2}38}91 © #[Fig. 6B], 14
ARE thro] AW H2F 25A0] By
A1 2FeF9 AFig. 6C, 244 o] FHElE HEF<
tjwic] e Fig. 6D]9F T4

[Fig. 6] Disectting micrographs showing the early stage of succession of seaweeds(A~F). A,
Occurence of epiphytic Licmophora sp. after 9 days; B, Flagellate after 9days; C, Ulothrix
flacca after 14 days; D, Cladophora sp. after 24 days; E, Crustose coralline algae after 24

days; F, Ulva pertusa after 32 days.
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Fig. 6E], <Table 5>. 329 73} %o
= A ATyt sk Al [Fig. 6F],
T3t Aol FdsHEd[Fig. 7A], divid @
Tt BE ALE st $RTeE S
[Fig. 7B], <Table 5> 18y FHAZTFHE 32
od A% & £ 9 @& MAF7 HEE A HFig
7C). whEbA FERFRFel S2F FEOl AT
3|2 F(pioneer algae)®™ EE3to] WA} ofE Fo
2 o7k 329 29 SRR %7 Hol#A
S ##g S QISItHFigs. 6, 7). L&Y 324 4

3} Fol BaFE A Lok

<Table 5> A list of seaweed species observed
on the test panel by day for three

months  occurred. DM,  dissecting
microscope; VO, visual observation
Days Seaweed species observed
Flagellate DM
9A£t:;s Licmophra sp. DM
Navicula sp. DM
1?%2% Ulothrix flacca DM
After Cladophora sp. DM
24 days | ystose coralline algae DM
Bryopsis sp. DM
Cladophora sp. DM
After .
32 days crustose coralline algae DM
Ulothrix flacca DM
Ulva pertusa DM
Bryopsis sp. VO
AR crustose coralline algae
2 moiihs (Lithothamnion VO
cystocarpioideum)
Ulva pertusa VO
crustose coralline algae
3 gﬁiﬁhs (Lithothamnion VO
cystocarpioideum)

[Fig. 7] Dissecting micrographs showing the early
stage of succession of seaweeds (A~C).
A, Bryopsis plumosa after 32 days. B,
Cladophora spp. after 32 days; C,
Crustose coralline algae after 32 days.

Kim(1987)2 AFATS ol&3 sixwF A3}
g, Aol ZAfel A AfZE PAel A5 A
shi= pioneer algae= TV WS drRFolM,
713vo] ZgFgtel| whet Rl FAchs Wh,
AVE HE2F Ev A Azxrr dyeiitia

aholth B A A3g) Kim(1987)¢ AE #)
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[Fig. 8] Photographs showing useful seaweeds and
useless organisms found on the test panel
under water (A~C). A, Occupied by
crustose coralline algae (Lithothamnion
cystocarpioideum) and seaweeds after two
months. B and C, Occupied by the wide
area of crustose coraline  algae
(Lithothamnion  cystocarpioideum)  and
seaweeds after three months

antifouling mechanisms 2t1 = Aoz d#A
AUtk stetEdo] FFAE A7 aL EHAS

Zol WAA = sloughing #7do] sl A4&

5]

%

o §#43] S7te= dde B dx2FTe T
LEE VEoR AT AT AdE
= o A7) A3k 57F F3e gtk 19
DR Asg el Ay axrt e A7
ekt glof sied Hdel ARVIZE A
F& vAe Aow vt wi4ad e
Z 7Y FHAVESE AR & 5, A9 F
g APAR T, A Y] BT
B S B VA B e 1 ] S e i Al e B
2 ARE Aol BEd daE ®d, 99 A
SHE FAA HEZF(Flagellate)} F-2F327
Ql MPAEEFIF AT ERE AL WA et
i, 71 F olgo] AR F 14dA el AV
HEFR 2FA0] FHEANL, 24U Foles =
27 v ERe xR FEAET 2R
S so] T 29Al= P =T
of &z ZEERF, vt g, veFe] At
ST, 25, TEAd Sl Al ]
FAE0AY. 28 7 F5o WikE By,
1A E2A Ayl AL vE FER
Hh = 329 3 AR Aol S siFdnA
AR BEE I 270 A Fells 52T
A AdeFe} vt g, Fdvtdel S5
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