JekaarER 63, 41-54  (2002)
Sci.Rep.Hokkaido Fish.Exp.Stn.

ItBEERRFICEIF SRR THEDORR L
FiwE—, FEERC, BRIAXR"

Formation and maintenance of the natural
Hokkaido, Japan.

Laminaria bed on the coast of Iwanai,

Shoichi AKAIKE*', Fujinori TSUDA*?, and Hisami KUWAHARA*’

Macroalgal and sea urchin distribution of the large-scale natural Laminaria-bed were investigated
by means of aerial photographs and SCUBA from 1989 to 1999 on the coast of Iwanai, Hokkaido,
Port.
approximated from 22 to 26ha. Vertical distribution of the Laminaria-bed extended to about 15m

Japan. The Laminaria-bed was located off the western brakewater of Iwanai Its area
deep. Sea bottom topography of the Laminaria-bed was gentle slanted ridge-like feature. Sediment
composition of the bed was mainly cobble and boulder from 5 to 100cm in diameter. Macroalgal
attached substrata were mainly 5 to 45cm in diameter. Sea urchin density was low and algal species
diversity was greater in the bed compared to the “Isoyake” (crustose coralline and sea urchin

dominated) area. Low sea urchins density and widening gaps in the bed could be caused by

physical disturbances induced by wave action.
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Fig.2 Map showing the sampling stations and transect lines. Line-A or S-12, 18, 23, T-3 :
1995, S-1~25, T-1~4: 1996, Line-A, B : 1997, S-12, 18, 23: 1998
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% (sand, <0. 5cm)
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Fig.3 Maps showing yearly changes of marine benthic vegetation and bare substrata off Iwanai interpreted from
color aerial photographs and 10m deep contour line.
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Fig.4 Annual change in daily average seawater temperature from 1989 to 1998 at the

depth of 10m off Tomari.
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Water depth(m)

Sediment composition(%)

Distance along transect line (m)
Fig.6 Sea bottom topography (upper) and sediment composition (lower) along the transect
line-A and line-B in 1997 off Iwanai.
S : Sand (<0.5cm in diameter), P :
Boulder (30—100cm), LB : Large boulder (100cn<0)
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~15m®DS-1, S-2ITBVTH, I>TDHEILS ~
30% DHEIFHIZH > 7= BEEETHICB T2 T OHE
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Table 1 Marine algae collected from 1995 to 1998 and the diversity in kelp and crustose coralline communities.

1995 1996 1997 1998 Total Frequency of
Species Mar.24 May.31 Jun.8 Jun.28 Sep.6 Oct.4 Apr.9, 10 Jun.26 Oct.4 Mar. 27 Jun. 23 Sep. 16 Dec. 8 Jun. 15 occurrence (%)
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Laurencia
Laurencia
Laurencia
Laurencia

intricata
nipponica
okamurae
pinnata

[e)eXe)

M- OO KOO N OO OO D WD

Laurencia sp.
Polysiphonia morrowii ] O O (e} O
Symphyocladia_latiuscula ] O
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Number of species 15 10 5 14 1 2 3 0 19 11 3 12 1 21 8
Sampling area () 1.750 4. 500 0. 500 1.125 0. 750 6. 250 2. 250 0. 750 6. 250 1.000 6. 250 1..000 6. 250 1..000 3. 500 0. 750 9. 750 6. 500 9. 750 6. 500 3.250 3.250  25.000 86.375 21.500
Number of quadrat 9 18 2 9 3 25 9 3 25 4 4 4 25 4 14 3 39 26 39 26 13 13 25 276 86

di 4.63 3. 56 1.85 4,59 0.35 1.05 0.89 0. 00 5.27 3.67 7.11 1.00 3.16 0.33 5. 36 2.51 1.31 4. 56 1. 14 3.87 9. 76 5.10
d: 8.59 7.65 3.32 10. 27 0.63 1.93 2.10 0.00 11.87 9.14 17.03 2.82 7.44 0.33 16. 58 14.67 14. 46 11.59 5.22 2,97 10. 41 3.14 9.73 18.55 10. 50
SID 0. 260 0.040  0.333  0.433 2.250 1.038 1.976 — 0. 786 0. 296 0.734 1.778 1.188 1.778 1.000  0.450 0.638 1. 026 1. 587 4.000 0.526  13.000  0.506 0.972 3.298
H’ 2.01 1.45 0. 60 1.69 0.12 0.31 0.37 0. 00 1.99 1. 39 2.13 0. 45 0.84 —0.01 2.63 1. 11 2.84 2.18 1.03 0.62 2.15 0. 46 1.83 2.81 1.85

2 8O000

10 5 16 4 17
7

o

K: Kelp area, C: Crustose coralline area
di: Gleason's index of diversity, d2:Dahl's index of diversity, SID: Simpson's index of diversity, H": Shannon-Wiener function
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Species sequence
Fig.7 Sequence of species in descending order
from 1995 to 1998 on the coast of lwanai.
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