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The Occurrence of a Large Barren-ground “Isoyake”
off the Tei Coast in Tosa Bay, Southern Japan

Yukihiko SERISAWA', Zenji IMOTO? and Masao OHNO?
|

Y Laboratory of Phycology, Tokyo University of Fisheries, Konan 4-5-7, Minato-ku, Tokyo,
108-8477 Japan (yukihikoserisawa@mail. goo. ne. jp) ]
2 Usa Marine Biological Institute, Kochi University, Usa-cho, Tosa, Kochi, 781-1164 Japan

Abstract: Approximately 180 hectares of algal beds, mainly composed of Ecklonia cava Kjellman (Laminariales,
Phaeophyta), occurred off the Tei coast in Tosa Bay in the 1980s. The biomass of E. cava at £10 m depth
ranged from 2.6-10 kg wet wt/m? in 1981. Thereafter biomass decreased to 2.5-4.1 kg wet wt/m® in 1992, and
1.9-4.3 kg wet wt/m® in 1995-1996. In 1999 plant growth was observed to be particularly poor. Most E. cava
thalli had damaged blades and bladelets because of grazing by fishes and for some only the stipe remained. In
2000, E. cava was not found along any of 8, 400-800 m transect lines, separated by 200-400 m and spanning
depths from 2 to 15 m. Observations outside the transect lines confirmed the occasional growth of E. cava: eight
plants of 20-30 cm length were observed in the fishing harbor, two to three plants were observed in cages
(spore bags) placed on the artificial reefs, and several young plants were observed near the cage. Dominant sea-
weeds in the barren-ground consisted of members of the Corallinaceae. The brown algae Zonaria diesingiana and
Sargassum micracanthum occasionally covered the surface of rocks.
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Fig. 3. Photographs showing M-type artificial
reefs. Upper, Ecklonia cava on 14 Octo-
ber 1997; lower, Amphiroa anceps and
some seaweeds of Melobesioideae on 17
May 2000.

Fig. 2. Photographs showing Ecklonia cava
populations. Upper, E. cava on 14 Octo-
ber 1997; middle, plants damaged by fish
grazing on 14 October 1997; lower,
Isoyake observed on 28 January 2000.
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Fig. 5. Photographs showing adult plants of Eck-
lonia cava in the Sumiyoshi fishing harbor.

Fig. 4. Photographs showing spherical porous
concrete reefs (nursery artificial reef) on
15 March 2000. Upper, a spore bag with
some Ecklonia cava plants; lower, several
young plants of E. cava.

L TWwhZEAHER S (Fig. 5). L2 L, 200047 H17-18H 124172 b k7 b 54
VAT, TRTDIA P THY ADOWAKRD 5 I EIT L BIER O HERT L2 L TE AR h
o7, F, EFEEBERNICS IV ADOAFTIIERTE Lh ol BV ADET L TV WK TI,
SRS TRHR T = TR EOREY Y TEESES L, BomMIiE vt A ¥
Zonaria diesingiana, 7 FE 7 Sargassum micracanthum DK HHER S 7z,

FAEUER A EGMEREOFICL 5 L, 0FELERON Y X IERTOE L2550 cm % #8 2
LRBDOE DNEH o755, SEFEFHPSFIERTOEEHI0m BEOEH VS OPHILD L
It otz, Fi, 7O IL19964E12131723.5kg, HER 1Z11005 ] 2B 2 T\ 728
ZNLERWA 2 fel T, 20004E DR IZ OV o7z T2, I TLIIDWTH 1998
EIF ISR IX 150 kg (2 & - 7275, 20004E 1134 E 2o 72, TIEE b a7y DflERD
WANTENSDRLE R DN D ADPML o 72DOPBADENTH 555, Tt TR - 726
BETIEIHDO TP OEA IR I > TE 2, HEBTHTOEROT 2 H%5E, 250, THiEHO
B HRA TR > TETVLEDI ETH- 7.

P&y, AEOFEICBNTI8ONY ¥ —VOBBITHAL TV h IV AMEEREESITEA L
WHE L, KB REERTE R o7 Z EHIBHL:. $7:, WPV A0ERBIZELR-T, TUE
RNTTIOMMBER DI 72 SO XD ITH Y AEREED LR LT HE O R AN
T AWML, PP T HEICB WTXEB R ORI L A KEO EA LR L Th D L5
ENTWD (S5, 1981). 7z, Serisawa (1999) &% ¥ A DT B X OEHO A B
L NP 2 SRR — 2 TOEpEmEAE L, 7Y ALEIDE T & O IREBREE T 0 I
YW T T AL BN, ERPHLBWECFREDOH T A TH28°C 2HA S LTI~ A F A%



TAEE, FHREMILIZBT o KRR BT O3k 33

BIEERELTWA. LA o T, BAEMBBE CHEITL T 2RI E TN 2K
O LA, ROEPVIERD 1 DI 2 LEETFH/MEDO N V AEEHIZBNTI YR
e gBE 52, WV AMPERERO—KEbo T EEZLNS. F72, KED LIV,
TEART A TR EOFREEABEOIE, H5VIRERKOBEMIEE TWLTREXSH Y,

IS DHRMEICK ZHARIIKED LRI I o TEH L2h ¥ AR 2BEE SR TH T A
BRFEEZFEBANLECIOEEZONE, 4, BRIV AEREZOEIELZODMS
POTTREME L, FEITTHILEDPLETHA).

51 A3k

CHoy, C.G., Y. Serisawa, M. Ouno and C.H. Sonn, 2000. Construction of artificial seaweed beds; using the
spore bag method. Algae, 15(3), 179-182.

WHRIET - 4 RIE - #UMHEZ, 1981, THWHABLICBT AMETHE LT 7 CEFREOEE. HHEK
AAfEk, 15, 19-30.

JNHBIE ", 1993, HAE 2~ 7S JtEAREEL > 7 —. FLIR, pp.124-131.

BRITBRRER, 1994, %4 D EABERSEFERTERAYRERETRES. H25, B BEEA
HEFARY 7 —, HEL, 400 pp.

EMEKERERY, 1979, EHENEORERE. ERNEEAERERE S RERE, HIEXKENSR
BT, TLE, 355-373.

AAGEES S, 1985, LHEVE. BAREEFRINRBENRTaMm, QAL EREEEE, FEAFR, K
A, pp.723-740.

KREFIER - BHIES, 1982. LEEED U ABOEAREWHTE L. BEOBEE. BARKEEEYH
#, 4, 59-73.

SeRISAWA, Y., 1999. Comparative study of Ecklonia cava Kjellman (Laminariales, Phaeophyta) growing in diffe-
rent temperature localities with reference to morphology, growth, photosynthesis and respiration. Doctoral
treatise of Tokyo University of Fisheries. 133 pp.

FrE@antbily - REFIESR, 1095, LAEEOINEHUTERE L7 ATHE LICHEET 21 REOEE. AKEE, 616),
854-859.

Serisawa, Y., S. Tamo, M. Ouno and Y. ARUGA, 1998. Succession of seaweeds on experimental plates immersed
during different seasons in Tosa Bay, Japan. Bot. Mar., 41, 321-328.

FEEEINLC T - FREPT5A - AR LRI - REFIESE - HAFORER - MERME (in press). KIRBBORL L 2 504
FHONVARE BT 2GR, BE, FHlUkoLE. KEhhE.

FWFIME, 1993. Ecklonia cava Kjellman in Kjellman et Petersen (77 U X ). IE=#R, HEEOEFELERK,
55 2%, 1B - ALER. WHEESE, ¥, pp.128-129.

EAKIL - @M - KEFIER, 1999, THEBEFRHEDRLZLKEIEEFTTHH IV ADOEE, HEB X
VBT EIC DT, Bull. Mar. Sci. Fish., Kochi Univ., 19, 63-70.

(Accepted 6 December, 2000)



