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Effect of drifting seaweeds captured by a floating rope on the supply of embryos to new substrata
of an artificial reef area off Yoro-Oshima, and algal succession in this area.

Kousuke Yatsuya*, Tomokazu Nishigaki, Norio Shirafuji and Koji Takeno

To generate a seaweed forest, stone beds were constructed off Yoro-Oshima in March 2006. From April to July

of that year, floating ropes were positioned in the area to capture drifting seaweeds (Sargassum), and embryos

were released from these seaweeds into the area. The effect of this setup was assessed by the distribution and den-

sity of Sargassum. Within one year of construction, the percent cover of Sargassum was higher around the floating

ropes than in other areas. The following year, Sargassum cover increased over the entire area. Sargassum horneri

was the most dominant species for the first year. In the second year, S. horneri was absent, while S. patens and S.

piluriferum became dominant. The growth and maturation of ten Sargassum species growing on the stone beds

were investigated in the first year of construction.
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Fig. 1 A map showing the location of the study site, Yoro-
Oshima, on the southeastern side of the Tango
Peninsula.
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Fig. 2 A schematic representation of Yoro-Oshima shows stone beds constructed in March 2006 (shaded areas). These areas are
referred to as No. I, II, and III from south to north. Floating ropes to capture seaweed are indicated by broken lines. The
thick, dotted line shows a transect line to investigate the coverage of seaweed. Experimental plates were settled at the two

points (black and white stars).
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Fig. 3 Species composition of floating seaweeds collected off Yoro-Oshima.
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Fig. 4 The abundance of floating seaweed entangled with
the floating ropes at each construction site. Floating
seaweeds were added by hand on May 29, 2006, due
to the shortage of entangled seaweeds.
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Table 1 The number of Sargassum thalli on the experimental plates recovered

on July 18 and September 22, 2006

July 18th Sept. 22nd
Sargassum Sargassum
No. plate thalli No. plate thalli
(inds./cm?) (inds./cm?)
Beneath the floating rope Block A 0.24 5 0.53
to capture drift seaweeds Block B 0.08 5 0.22
Average 0.16 0.38
Control area Block C 0.11 5 0.10
Block D 0.14 4 0.31
Average 0.13 021
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Fig. 5 Depth and percent cover of seaweeds along the transect lines in the No. I, II, and III areas investigated on September 22,
2006. The crossing points of the transect line and the floating rope are indicated by closed arrows at points of 16.5 m, 12.7
m, and 13.2 m on the transect line in No. I, II, and III areas, respectively. BW indicates breakwater foundation.
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Fig. 6 Species composition of sargassacean seaweeds shown in Fig. 5.
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Fig. 7 Depth and percent cover of seaweeds along the transect lines in the No. I, II, and III areas investigated on August 28,
2007. The crossing point of the transect line and floating rope are indicated by the closed arrow at points of 18 m, 15 m, and
11 m on the transect line in No. I, II, and III areas, respectively. BW indicates breakwater foundation.
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Fig. 8 Species composition of sargassacean seaweeds shown in Fig. 7.
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Table 2 Density (individuals/m?) of sea urchin in No. III area off
Yoro-Oshima

Anthocidaris Pseudocentrotus  Hemicentrotus

crassispina depressus pulcherrimus
Breakwater 8.4 0.5 0.8
Construction 0.1 0.0 0.0

* Investigatsion was carried out on September 5, 2007

0000000000 00oOddTable 20000
0000000000 OAnthocidaris crassispinall 8.4
U0/m000000000000Pseudocentrotus
depressus] [ O O O O Hemicentrotus pulcherrimus] [
gopoosgos0d0/midpoooooooooon
O0smO000D00000OO0DODOOOOOOOOO
00o0dOooopoooobOboooooOoos3xooono
oooooDo0oO/mO00D0D0DDODOO0O0OOOOoOO
oooooo

ooooon

coboooooooooooboobooo?2o0s0s
coobdbdrmd0Ooocobli3kgboooono
coooooooboobz2eoe00OOboboOooooonon
ooOozeoe000O0O00O001B3OO00O0O0O0OOO
cooooooboocoobooooboooobooooo
coboooooooOoobooooobooooooobogoon
coooooooboocooboooobooooobooooo
coooooobooobobooooboooobooooo

goooooocooooooooosodd2oos 35



ooooooooooboboooooobooboibgoo
oooooooooobobo400000DODOn
ooooogooooooboooobooobooon
ooooooooooobocooooooboooo
oobooooooooobocoooboooboooo
ooboooooooooboocoobooooboooo
ooboooooooooboocoooboooboooo
ooboooooooooboocooobocooboooo
ooooocoooood
goimoogzoeoeboonoooobooonoooond
ooboooooooooboocooobooooboooon
ooboooooooooboocooobooooboooo
ooboooooooooboocoooboooboooo
oobooooooooobocoooboboooboooo
oobooooooooobocooobooboooboooon
oobooooommnoooooooooooboooon
ooboooooooooboooooobooobooon
ooooooooooobooooobooobooon
oobooooooooobooooobooobooon
ooobooooooobommobooboooooooooon
ooooogoooooobooooobooobooon
oooooooboonomoooooooooogn
oboobooooooolmoooooobooooon
ooboooooooooboocoooboooboOooo
ooboooooooooboocoobooboooboooo
oooboocoooooooooooon
gbobooolmoobooboooboooooooboon
ooboooobo nomooboooooooobooooo
oooooocooooooboocoboOoonomono
ooooOoooooooboobobooOooooog2o
03omO00O000C0O0O000O0OO0OC0OOO0O00O0
oobooooomoboonomoooooboooon
ooooooooboooooo
gbiligogzoeoebo00oooooobobon
oobooooooooobooooboooboooo
ooboooooooooboooobooboboooo
ooooooooooimoooobooooobooboon
ooooooooooobooooboooboooo
ooooooooooimobooboooooooboo
ooooooooooooogo
goz2o00d2oeo7080oooImnooooooood
obooooooooobobooooooomogn
ooboooooooooboocoobooboooboooo
0000000000000 0bO000C000000
ooboooooooooboocoOoobocooboOooo
oobooooooooobocoooboooboooo
ooboooooooooboocoOooboooboOooon
ooboooooooooboocooooooboooo
ooooooooooimoooobooooooobooon
ob2000000000000000000£0 1987,

36 ooooooooooooooo

70 ooooooooooooooooobobooo
gobooooboobhnngobooboooobooo
el od2000dgodoooooog

oooboo2o4@mooooooooooooooon

oobooooooooobocooobooobooooo
ooboooooooooboocoobooooboOooo
ooo
goboooooooooocooboOoooooo
oobooooooooobocoooboooboooo
ooboooooooooboocooobocooboooon
oobooooooooobocoooboooobooooon
obooooboboooooolod/mOooooon
OO0b0000obOoo0obO0oOoO00O0Odnesy; Yatsuya
and Nakahara, 20040 00000000000 0ODO0O
oobooooooooobocoooboooboooon
oobooooooooobboooboooooboomoon
obooooo22n000b00b0o0o0obolobo/moO
ooboooooooooboooobooboboooo
oobooooooooobooooboobooon
ooooooooooobooooboooboooo
ooooooooooobooooboooboooon
ooooooooooobocooboooobooooo
ooooooooood
gobooooooooboooobooooood
ubigooboobooboooocobooooooogoon
ooboooooooooboocooboboOooboOooo
ooboooooobocooboooooooboys;coon
ooboooooooooboocoobz2030b00000
ooooooOooOoObOOoOoOoooooooobooooDo
g0 O0Onooooooooysmoonog

ooooooomesmuooooooooon?2oot; O

goboobbooboobobooboooboon
goboobobooboobbooboooboon
giooooobbobooooooooooooooobo
goboobbooboobbooboooboon
gobooooboobooboboobbooobooo
gboboooo22obooooboobog3oooon
goooboooobooboomesmooooogn
godoooo2op0ogododooooooo
gboboooooobooboboboboooooo
gboboooobooboobobobobooooo
gboboooooobooboboboboooooon
gboboboooooboooboboboboooooon
goooboboobooimoboooboooboogo
goooobooboooboboobuoobooooboo
obobooooooboobooboboboooooon
oboboooooooboobooboboboooooo
oo



goooon

oo00o0,0000,0000,0000.2004.000
ooo0ooOooooOoobDOoOooooooDo
oooDooOo.0000000,26:9-14.
OO00O00oOoDoOoo4ono4000000ODOO
ooo0oOoOoooOoOoOoD2200000Oooonn
ooo
ooobOoDz2e0300000D00MOOCODODOO
O0@oDbhOoOooDOmM47-650000000
ooo
gboooboozoe01000000000Sargassum macro-
carpum C. AgardhO OO0 DO QOO0ODOOOODOO
49: 131-212.
oo00oooO0oOoooooOooobogooooboooo
poooooooooooooooogono
o0o00o0oo0ooO0ooOooOooooOooDOoo
12: 15-21.
gooopoe0s00000b00b0oboobooogon
00b0o0O0o0o0ooooooogonT: 1410
Yatsuya K., Nakahara H. 2004. Density, growth and repro-
duction of the sea urchin Anthocidaris crassispina
(A. Agassiz) in two different adjacent habitats, the
Sargassum area and Corallina area. Fish. Sci. 70:
233-240.
ooooooOOooooOooOoooboOoooboooo
0500 00000000DOOO0ObDOoOoOO
ooooOoOooooOoobD nmoooooooDo
oOo0ooOoOooooOoOobDocOoOobooOooDo
00000 28:21-26.
0oobo0ooooooboobobobooo2o060 0O
OO000ooO00oooOoOobDoOoooooooo
oo0ododooooooooooooooo
28: 21-26.
0000opoo0ooooooooobooooooooon
0070000000000 bO0ObOoboboo
00000o00oooooDoooooooooo
000000 73: 880-890.
000000ooooom/ssO00bo0booooooon
OO00D0O00O1:13-18.
ooooo1keoooooooooooooooo-o
ooo0oOoOoooOoOooDbDOoOooooOoooDo
oooooobooooOoooooooogezo:
137-146.
googooscooooooooboooboog-
mooooooooooooooooobooon
OO0D0OOO21:25-35.
gooooyoooooooboboooooogon
o00ooO00oooO0O0obDoomoogooo
30: 147-162.

goboooboooobegoooooogoooon
gobooboooobooboobbooobg
goobobtbe20dIv2uuoonoog
goboobogoooooor2igbgobgooooo
gooood

goooooocooooooooosodd2oos 37





