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STUDY ON THE ZONATION OF MACRO ALGAE .II. VERTICAL

DISTRIBUTION AND PHOTO-ENVIRONMENTS IN Eisenia bicyclis Setchell
AND Ecklonia cava Kjellman
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Seaweed forests of Eisenia bicyclis Setchell and Ecklonia cava Kjellman are broadly distributed along
the rocky coastal area of central Honshu Island, Japan, facing the Pacific Ocean. We aimed to clarify a
zonation of these plants and their causes. We measured irradiance at each depth of their habitat in a field
and their photosynthetic rates in a laboratory. Seasonal changes of photosynthetic rates were higher in
summer to fall and lower in winter. Initial slopes in Photosynthesis-Irradiance (P-I) curve of Ec. cava
were higher than those of Ei bicyclis at shallower depth. Daily compensation light quantity of Ei.
bicyclis was higher than that of Ec. cava. This study showed quantitative facts that they were adapted to
each photo-environment.
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DETEIEREDT TA - HPAREELTONRE
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8 9.20 7.10 320
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Pmax=1/(b+2+ ac) ; a=1/c (3)
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8 9.20 7.10 3.20

DABTHEENEMNTAIZL.10 E/m’/day FT/HhEL
5. INEZCADHHEMENARLUBELTHS
&, TDO{EIF0.94 E/m’/day TH D, YUEBHTITIE
EZDEENAPANEETTELIRATHEHDE
ZZoN. £/, 19974108 28~300 D#pidi
BEOIREDRIZ, BREIC43RFHIREB L = ATTERD
BAOBMNSESNREREHYFHEILX, 7IAHT
24.83, BATH P AHTI0.13, HEFRAD ABT8.13



3.0

REBRTEE (kgC/m’/y)

4

B-5 BFEOERMKFEEROBEE

cem/s THoM. TIAZIH I ATHRTREOED
BN ENHLENTNEY . Zh b OREIFEFRE
BN, 7IR - APAORBNHERRETH S &
RET &, HEEODZENT IR, APAOEFH
FEEIDHBREVREICE > TEHXEZEFHIEEN
37912, XDEDOREZH > THWTHEMAIEER
VERNBEEETELZDDEEZEILNS.

5. U

HIZBEOEEFEEZELET 2 L TRAIRBRERER
THD. ZHETIE, TIA - APADY —F—
TarBHREEEDIDICEAFBLTNEDONE,
B TOABOBEE EERETORKDNKEGKREE
DRIBIZEDREF L=, SRIOKRIL, HARENY
SA, APADBEESIHICKEEZEZRIFLTY
B ELEBEY - EEMICRTIENTER. 5%
CBREETTRNEDED T, ITNETHLICE
AoNTWEX - REBKGEZHELTTSA - A
ADY—F—a YEBRAL THELEVEEZEZTY
3.

B BEBRERIUHABOREICH D, BLAD
BXE, HBhEEWERRKFEZHNEEEE
BIOGBREBHFEZICOHARRBERE, BEE
BEE, MBETEEIC, ISIHAERAIEDERICH
=0, BWRHER 2 REKE R FRIFEER O RE K
BEECELHELBL EVEYT. £, HALAFER
BEBS EEMEE L EEWSE, REREKEEED
EROBEAEBBEFIT LM SBEHE L EWTET. &

B, COWKIIENBERABRICKDERELED
DTHD, ZTIHEEZELET.

BE X

1) EHEMMER, FTE 0 TSR - AP AREBEIETS
ERFOHR— 1, KEEEHBIFEIZIZET 8%
DL EHE, ZEXRKENE 3, pp.41-54, 1982.

2) BHEFMES, FYIFTE @ TIRA - ADAREBIIHT S
ERFHOMR—I, REBESERREEMBICIBT2HED
o7 LHEE, ZEARKERER 10, pp.57-69, 1983.

3) HAER : BRSO PMER, BEET 9,
pp.25-30, 1980.
49 LAFF—, REEE, BOKE-, HEE . HHEDER

WBRIZBIT B H D AGEMEAR, KEDLA 23, pp.13-
18, 1986.

5) Anon. : BESEREFI AKMBERRERSE B
W —7) , dtiEE, 68pp., 1994.

6) EEEEA, WP, /MMEA . KEBEEDY/—X—
2 aiZETAMAE—1, T5A - APAOEESM
CREBRE, LAFWHERRRE 14, pp.29-34,
1998.

7) Sakanishi, Y., Yokohama, Y., and Aruga, Y. :
Seasonal changes of photosynthetic activity of
brown algae Ecklonia cava Kjellmann, Bot. Mag.
Tokyo 102, pp.37-51, 1989.

8) Eilers, P.H.C. and Peeters, J.C.H. : A model for the
relationship between light intensity and the rate of
photosynthesis in phytoplankton, Ecol. Model.
42, pp.199-215, 1988.

9) B, HILETEE, HOEE 0 XBRETOYI KA
—&— (EHRREE) ETOBRBEORERAEAD
IR, #E3E 34, pp.37-42, 1986.

10) Maegawa, M., Yokohama, Y., and Aruga, Y. :
Critical light conditions for young Ecklonia cava
and Eisenia bicyclis with reference to
photosynthesis, Hydrobiologia 151/152, pp.447-
455, 1987.

11) Sakanishi, Y., Kida, K., Yokohama, Y., and
Aruga, Y. : Comparative studies on critical light
conditions for Eisenia bicyclis and Ecklonia cava,
Japan. J. Phycol. 36, pp.166-174, 1988.

12) Yokohama, Y., Tanaka, J. and Chihara, M. :
Productivity of the Ecklonia cava community in a
bay of Izu Peninsula on the Pacific coast of Japan,
Bot. Mag. Tokyo. 100, pp.129-141, 1988.

13) Wik WORE—EEEARN, EEHEARM,
126pp., 1988.
1) BEE : BETIABIUHZAOHRBREETIC

BT 24EBERENHR, RAKERFEELEMUS
3, 132pp., 1996.

(1999. 4. 19%&1%)

—145—



