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Changes in Acropora tumida Community in Kuzura, Suruga Bay, Central Japan

and Effects of Fences for Protecting the Coral

Chiyo Nanto™, Taro Kishimoto™, Shinpei Ueno®”

Abstract

The habitat of Acropora tumida has decreased 50% due to extremely low water temperature in Kuzura,
Suruga Bay, central Japan, from January to April, 1996. After that, due to grazing by sea urchins, Diadema
setosum, the living area of corals shrank further. In this research, we intend to clarify the changes in the A.
tumida community over the period of 2003 to 2007, and examine the effectiveness of the original fencell 2004
model[], and the improved fencel] 2005 modellJfor protecting the coral from the grazing of D. serosum.

The coverage rate of coral in this community was 5.7% in August 2003, and 5.0% in December 2007.
The defense rates against invading D. setosum of the original fence and the improved fence were 70.2 [J
97.3%, and 74.2 0 100%, respectively. There was a significant difference between the original fence and the
improved fence. The coverage rate of A. tumida inside the original fence increased by 31.2% for 20 months.
Length increments of branchesd mmOinside the original fence and in the cage after 11 months were 17.25
+ 7850 n=40and 13.71 £+ 5790 n=80 respectively, and the increments of the skeletal weight of branches

0 gOinside the original fence and in the cage after 11 months were 142+ 0.7600 n=400and 142 + 0.430 n=80
respectively. There was no significant difference between the original fence and the cage. The structure of
the fish community was more complex inside the original fence than in the cages or in a dead coral area.

These results suggest that both the original fencel] 2004 modelJ and the improved fencell 2005 modell]
are effective in protecting the A. rumida community.

10 000000000000000 42486100 00000000 3-20-1
Graduate School of Marine Science and Technology, Tokai University, 3-20-1 Orido, Shimizu-ku, Shizuoka 424-8610,
Japan
20 0000000000 104-00610000000000 7-14-13
Kibun Foods Inc., 7-14-13 Ginza, Chuoh-ku, Tokyo 104-0061, Japan
30 0000000000 424-86100 00000000 3-20-1
School of Marine Science and Technology, Tokai University,[J 3-20-1 Orido, Shimizu-ku, Shizuoka 424-8610, Japan
020080 120 240000 20090 10 150000



14 oooooooooooooao

o o o o

Jdooopoooooooooooooooooo
00d0o0oopooooOoOoOooooooOoooooo
godoopoooocOoOoOoOooooooOoooooo
Acropora tumida U [0 00 0 O 35°01’ 234’00 O O 138°
52’ 204’0 0000FIg 10000000 OODOOO
O0000D000DO00O0IUCND 19880 0000
5000M00000000000000000000
oo0ooooooooo

00ooo1ee0o00ogoooooooon
oodo00oO0o0oDoD0OoOoOoooOoooooo
00000 DO0OO0OoOgO204aooooooO
00000 Diadema setosum O 00 0000000
gopz030 0000000000000 DOO0
gozo0lMm0000ooOoo 201000000000
0000000000000 00D00000000
goboboogoooopboz2o4@ooboobooboo
000d0o00o00oDO0do0oooooUooooooo
O0o00O00O0o0ooOoO0o0oooDoDOoOoOooDoo
gOo00z2004b0000000O0OO20040000
00000000000 DOO02004 modelTd O 2005
oooooooooobooOoooooooooon
J2005 modellD 0O 000000 OODODOODOOOO
02003020070 00000000DO0O00O00O0DODOO
0000o0oooooo0oooooooooooooon
ooodooooooood

3% E 18’
8 s b 4
Trasdoys | 4_
¥
Wi [
=y & f—d |
Trngs | | Avaasbinm
W Ul ifdiira Bag
Riswarch site
L]
LT
k -
Fig. 1 Index maps showing the location of the

research site in Kuzura, Suruga Bay, central
Japan.
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Fig. 2 The original fencél 2004 modelOplaced on
the seafloor to protect A. rumida colony from
the grazing of D. setosum.

Fig. 3 The improved fencél 2005 modelCplaced on
the seafloor to protect A. rumida colony from
the grazing of D. setosum.
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Table 1 The number of individuals and species of fish observed at the research site.

Order Family Species Japanese name Fence Cage A Cage B Dead coral area
Perciformes Labridae Stethojulis interrupta terina NIFIUNT 90 54 17 0
Labroides dimidiatus WY AT T 3 0 0 0
Halichoeres tenuispinnis NV a4 58 12 9 0
Cirrhilabrus temminckii A4 heF~T 25 6 8 0
Pseudolabrus japonicus Y ART 0 1 0 0
Apogonidae Apogon notatus suRy A ET 1147 50 0 0
Apogon semilineatus E A 140 1 0 0
Apogon doederleini FAATA vEF 7 19 11 1
Apogon endekataenia AAVAL VETF 48 163 8 0
Apogon properuptus XA vET 0 732 25 0
Apogon sp. TV AL RO Y 6 Y Y
Gobiidae Asterropteryx semipunctata Font 167 63 65 0
Sagamia genetonema et 0 2 0 2
Istigobius campbelli 7 It 0 0 0 1
Pomacentridae Pomacentrus coelestis VTARRAEA 55 6 21 0
Pomacentrus nagasakiensis FHYFFARXALA 0 3 1 0
Chrysiptera cyanea NY RARRALA 25 9 5 0
Chromis notata notata ARALTA 42 3 4 0
Mugiloididae Parapercis pulchella 7 ¥ A 5 8 0 11
Parapercis snyderi a7 hTFXA 11 13 2 9
Chactodontid: & [ ot 21 1 0 0
Sparidae [Evynnis japonica FHA 2 0 0 1
Pagrus major ~ A 0 0 0 3
Cirrhitidae Cirrhitichthys oxycephalus B AT 0 2 0 0
Serranidae Epinephelus areolatus FAE'UNY 0 0 4 0
Blenniidae Petroscirtes breviceps =VUX R 0 0 0 5
Scorpaeniformes  Scor id Scorp littoralis AV ¥ 52 48 27 0
Sebastiscus marmoratus Y= 16 5 5 0
Cottidae Pseudoblennius percoides T e 1 1 2 0
Plat; halid Pla lus sp. aF RO —fl 0 0 1 0
Tetraodontiformes  Monacanthidae Rudarius ercodes T IANK 1 0 0 0
Anguilliformes Muraenidae Gymnothorax kidako 7Y R 8 7 3 0
Siluriformes Plotosidae Plotosus lineatus EN S 0 1 3 0
Number of individuals 1924 1216 221 33
Number of species 21 25 19 8
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Fig. 7 Monthly changes in the number of
individuals of fish observed at the research
site.
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