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Grazing Effects of Diadema spp. on Algal Vegetation in the Sea
around Matsushima Island, Nagasaki Pref., western Kyushu

Kosei Dotsu”', Masataka Ohta™ and Hirofumi Masuhara”
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Abstract : From the preliminary field observations, we made the hypothesis that the main factor of the
"Isoyake" on the coast of Matsushima Island, Nagasaki Pref. was overgrazing of dominant sea urchin
Diadema spp., and on the hypothesis, we conducted the field experiments on the effects of Diadema to the
vegetation of the area. On the sandy flat bottom (3 m in water depth) in a small cove, we set 4
experimental cages 2X2X0.5m (A, B, C and D), made up of polyethylene nets (I cm meshes). Naked
boulders were set on cage A and B, and boulders with plants of Sargassum spp. were set on C and D.
Simultaneously 20 individuals of Diadema (50~90 mm in test diameter) were released both into cage A
and C. Then, the conditions of Diadema and the seasonal changes in vegetation were observed monthly
from Apr. 1990 to Mar. 1991. Also, feeding rates of Diadema to several algae were examined at Apr. 1990
and Sept. 1990. Diadema tended to escape from the cage according to the reduction of algae, but the
numbers of escaped individuals decreased with the decreasing of water temperature. Feeding activities of
Diadema were also affected by water temperature. Vegetation in the experimental cages were affected by
the existence of Diadema, and the effects were notable especially in the case of the small algae and at
the stage of sprout of large algae.
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Fig.1 Location of studied area showing observation areas
and experimental site.
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Fig.2 Schematic diagram of the field experimental site.
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Table 1 Disposition of experimental cages for observation
of vegetation.
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Fig.3 Schematic diagram of the experimental cage for
observation of vegetation.
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Table 2 Herbivores and algae observed at area I and
II in April, 1989.

observed area

Species
P i I
Herbivores  Tectus pyramis (No.of ind.) 72 3
Batillus cornutus (No.of ind.) - 4
Haliotis_sp. (No.of ind.) - 1
Diudema_spp. (No.of ind.) 277 4
Toxopneustes pileolus (No.of ind.) 3 -
Echinostrephus aciculatus (No.of ind.) 17 94
Anthocidaris crassispina_ (No.of ind.) 8 691
Echinometra sp. (No.of ind.) 27 6
. 0,
Algae Sargassum horneri f'l::oe;)in ) 12‘077/"
Lo . (cover) 4.5%
Undaria p (Nowof ind.) 200
P . (cover) 0.4%
Ec radicos
pais radicosa S e nd) 30
*- 1 not clear
m R
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R DOPT & (ZBAEM DT & 2 Sargassum horneri
DBHHLNIZLSMTIFE A LBREINT, xS
B LREICBWTIE, #RICEHAEREERL
INBN OB BREROELA T DR SELEDREE O
BB, F2, ERRITIZI NY A V8%
U LT HERY L IORENTER SN, KB
BRI AbNRNWT ENB M TH T,
19894 R IZ8B 1T 2RO Y 7 T & #ESMAI
DOx ) 7 NIZHR L2 EREW S L OVEEEDO—
% & Table 2127 L7z,
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Tectus pyramis, 75 v HPHEH, T v vu=
Toxopneustes pileolus, # U 7 = Echinostrephus
aciculatus, A~ T % ¥ U =  Anthocidaris

crassispina, B X WF I v = Echinometra sp. D6
B, =70 TIREEDIBLT v/ U =%K<5
fE¥ X Y Y Batillus cornutus, 7 U E ¥R
Haliotis sp. (ADEUT BIZE D IAZRFEDORER T
7)) OFTHEILERINT., =V T I TV
HEEMTMER L XD TELI HLNTZR, =
V7 0 TEERHR L DA TH-oT2, —F,
TV TN Z I Y=L AT X0 =288
ZILLZRETEDLDTEHAERLTEY, FiZ
L7 %% T =369 ER SRR ST,
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Table 3 Densities of Diadema spp. at area I and area

I (ind./m*).
observed area
| il
Sept.1988 3.08 0.04
Dec.1988 4.60 0.04
Apr.1989 5.54 0.08
Jul. 1989 5.10 0.08
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Fig.4 Seasonal changes in water temperature at 0.5m
above the bottom at the experimental site.

Table 4 Numbers of remained Diadema sp.at each cage
by monthly observation.

Cage A B C D
May 1990 19 0 20 0
Jun. 1990 3 1 23 0
Jul. 1990 0 0 25 0
Aug. 1990 0 0 20 0
Sep. 1990 0 0 4 0
Oct. 1990 1 0 8 0
Nov. 1990 0 0 10 0
Dec. 1990 1 0 15 0
Jan. 1991 14 0 20 0
Mar. 1991 1 0 15 1
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LI AEEZH o T,
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Table 5 Seasonal changes in numbers of algal species at
each experimental cage.

Cage A B C D
Apr. 1990 12 (0) 12 (0) 20 (4) 29 (6)
May 1990 3 (0) 10 (0) 19 (4) 25 (6)
Jun. 1990 2 (0) 14 (1) 8 (4) 26 (8)
Jul. 1990 3 (0) 14 (2) 6 (4) 18 (6)
Aug. 1990 2 (0) 6 (2) 2 (1) 17 (1)
Sep. 1990 2 (0) 4 (2) 4 (2) 16 (6)
Oct. 1990 2 (0) 4 (0) 3.(1) 16 (6)
Nov. 1990 4 (1) s (1) 4 (1) 18 (5)
Dec. 1990 4 (0) 7 (D 5 (1) 13 (6)
Jan. 1990 9 (0) 15 (1) 8 (1) 27 (1)
Mar. 1990 16 (0) 17 (0) 8 (0) 24 (5)

*Numbers in cach parenthesics indicate the numbers of large algal specics(Sargassum  spp. etc).
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Fig.5 Seasonal changes in numbers of algal species at
each experimental cage (Except crustose algae).
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Fig.6 Seasonal changes in percent cover of crustose
coralline algae at each experimental cage.
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Fig.7 Seasonal changes in cover of sargassum species at
each experimental cage. For cage A and B, the
frequency of cover "R" in 4 subquadrates was
expressed in each cage, because no subquadrates
were covered beyond "R"(<5%) during the
experimental periods.
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Fig.8 Seasonal changes in numbers of individuals of
sargassum species at each experimental cage. No
observation at February.
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Fig.9 Seasonal changes in percent cover of Undaria
pinnatifida at each experimental cage (U. pinnatifida
was not observed at cages A and B).
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Table 6 Feeding experiment of Diadema sp. to several
algae (Apr.1990).

No. Fed algae Feeding rate (mg/g - day) ranking
1 Ulva sp. 17.7 3
2 Padina arborescens 17.0 4
3 Eckloniopsis radicosa 33.0 1
4 Undaria pinnatifida 11.6 6
5 Sargassum horneri 20.5 2
6 . serratifolium 12.7 5

*Starting time 14:00,10.Apr., Ending time 12:00,13.Apr.,
*Water temp. : 16.5C

Table 7 Feeding experiment of Diadema sp. to several
algae (Sept.1990).

No. Fed algae Feeding rate (mg/g - day) ranking
1 Codium cylindricum 359.7 1
2 Dictyopteris undulata 56.9 6
3 Fcklonia kurome 64.0 5
4 Sargassum patens 99.8 3
5 S. tortile 160.9 2
6 S. serratifolium 76.1 4

*Starting time 09:00,15.Sep., Ending time 13:00,17.Sep.
*Water temp. : 26.9C
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