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This study was designed to investigate the mechanism for the loss of Undaria pinnatifida bed in Ogatsu Bay, Miyagi Prefecture. At the outer
areas of the bay with high water velocity, U. pinnatifida grew densely and sea urchins were scarce. In some outer areas with lower velocities, U.
pinnatifida grew scarce where the density of sea urchin was high. In contrast, at the inner areas of the bay with calm water velocity conditions,
U. pinnatifida bed disappeared, so call “Isoyake”. These results suggested that high water velocities at the outer bay areas prevent the settlement
and hard grazing of sea urchins. Disappearance of U. pinnatifida at the inner bay areas caused in part to high grazing pressure of sea urchins in

calm water velocity condition, less than 4.1 cm sec *'.
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Fig. 1 Maps showing study area in Ogatsu Bay in Miyagi prefecture.
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Table 1. Compositions of substratum, algal and seagrass flora and infauna along the Line 1 in 2003 (A) and 2004 (B).

(A)

0.0 0.5 17

Distance from the shore (m)

12.7

15.1 220 30.0 40.6 47.5 50.0

Depth (D.L.m) 0] 02 43

5.7

64 83 84 94 93 1102

Sediment composition (%)

Rock 100 100

Isolated rock

100 30 20

Boulder and cobble 10

+|3|8

Pebble

10 10

Sand

Mud

T
Coverage of algae and seagrass (%)

Hizikia fusiformi: 70

Calliarthron yessoense 10

horneri

10

Grateloupia turuturu

Phyllospadix iwatensis 10

Undaria pinnatifida 50

70 30 20

Crustose coralline algae

10 70 50 70 50

Cl a sakaii +

Rhodymenia sp.

Herpochondria elegans

Delesseriaceae

‘Dictyopierss proffera

Corallingceae

Codium latum

Costaria costata

Ceramiaceae

Number of infauna (ind.at each zone)

Strongylocentrotus nudus

Hemicentrotus pulcherrimus

~-1&

olojo
~3|o
(3

Nordotis discus hannai

olojw I8

(B)

Distance from the shore (m) 0.0 34 12.0

12.5

137 25.5 376 50.0

Depth SD.L.m! +0.6 -1.9 5.1

-5.0

9.1 92

Sediment compaosition (%)
Rock

0 80 [

Isolated rock

20

Boulder

30

Cobble

10

Pebble

10

Sand

Sediment deposition

Coverage of algae and seagrass (%)
Hizikia @&mﬂ:

Calliarthron yessoense

Serraticardia maxima

Corallina pilulifera

Gigartinales +

Codium fragile +

Phyllospadix iwatensis

Undaria pinnatifida 30

Crustose coralline algae + 10

S+

70 20

Laurencia sp.

Bossiella cretacea

10

Congregatocarpus Sp..

Dictyopteris divaricata

+]+]+ |+

Neoholmesia japonica

Ceramiaceae

dramiaceae
Number of infauna (ind.at each zone)

Strongylocentrotus nudus 0 87 0

107 127

Nordotis discus hannai n.d. 3 n.d.

W
IS
0
—

n.d.: data is not available.
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Fig. 2. Algal zonation diagrams along the Line 1 in 2003 (A) and 2004 (B).
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Fig. 3. Photograph showing the grazing of sea urchins to U. pinnatifida.
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Table 2. Compositions of substratum, algal and seagrass flora and infauna along the Line 2 in 2003 (A) and 2004 (B).

A

4.2

115

17.0 20.7 31.7 43.0 50.0

Distance from the shore (m) 0.0

09

14

-1.8 2.5 -5.1 93 -12.0
—

Depth (D.L.m) 0.3
Sediment composition (%)
Rock

Isolated rock

Boulder and cobble 100 10

+
+

Pebble 90

Sand

Mud

Coverage of algae and seagrass (%)
Crustose coralline algae 50 40

10 80 10 70 10

Dil okamurae 30

Lithophyllum okamurae +

Corallinaceae

Grateloupia turuturu +

Laurencia sp.

Number of infauna (ind.at each zone)
Strongylocentrotus nudus 1 11

—

Hemicentrotus pulcherrimus

~N
FS
o
w
&
—lo|&
N
[N

Nordotis discus hannai 0 2

(B)

Distance from the shore (m) 0.0 89 14.3

16.6 356 40.0 50.0

th(D.L.m +1.6 -0.6 -2.0

-1.9 9.3 -117

2l

Sediment composition (%)
Rock

Isolated rock

Boulder T

Cobble 20

Pebble 70

Sand 0

o
°°++8+O

Mud 0
—_—

SEEEE
+
+

Coverage of algae and seagrass (%)
Crustose coralline algae 10 80

Dilophus okamurae

Laurencia sp. +

Bossiella cretacea

Diatom +

Number of infauna (ind.at each zone)
Strongylocentrotus nudus 8 56

4 156 28 3

Nordotis discus hannai 0 1

o

2 0 0
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Fig. 5. Effects of water velocity on the density of U. pinnatifida and sea urchins.
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