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Ecological Studies on Eisenia bicyclis and
Ecklonia cava Communities—III

Seasonal Changes in Allometric Relation of Eisenia Frond

Miyuki MAEGAwWA and Washiro Kipa

Faculty of Fisheries, Mie University

Eisenia bicyclis is widely distributed along the central Pacific coast of Honshu, Japan,
and forms a dense marine forest on the rocky bottom. The purpose of the present study
was to obtain the primary data for analyzing the structure of the Eisenia population by
comparing the seasonal changes in allometry. The materials examined were collected sea-
sonally at a depth of 3m from the coastal area of Goza, around the Shima Peninsula, Mie
Prefecture.

There is an allometric relation between the length and diameter of stipes and the
weight of stipe, blade and fornd, respectivelly. The allometry of Eisenia was discontinuous
and, because of the remarkable change in its form about one year after germination when
the upper part of the stipe forked, it could be represented by two equations.

The equations for stipe weight to stipe length were regular nearly all the year round,
and showed a slight discontinuity, but those for blade weigt to stipe length varied season-
ally and had notable discontinuity. This clearly shows that the seasonal changes in frond
weight depend on the changes in blade weight, and that this discontinuity is due to the
changes in blade weight when the stipe forks.

The relation between stipe length and stipe diameter was represented by extended
allometric equations which had the upper limit of stipe diameter.

From one to four growth rings were counted among the materials collected, and each
ring group was distinguished from the others in the figure of allometry. Generally the growth
rings were formed from about March to June, but in young plants the first ring was not

formed in fronds with a short stipe of less than 5cm. It seems that except for young plants,
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the growth ring may be used as an indicator of age.

It was confirmed that the stipe length is the most suitable standard factor for analyzing
the sturcture of the Eisenia population considering the relation between stipe length and
the other parts of the frond, and because of the ease it affords in measuring under water.

Key words . Eisenia bicyclis, allometry, growth ring
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Fig. 2. Seasonal changes of the allometric relation between stipe length and dry weight of frond
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from 1983 to 1984. Regression equation and correlation coefficient are shown together.
Symbols show fronds with no ring (@), one ring (O), one ring with forked stipe (®),

two rings (A), three rings (A) and four rings (M).
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Fig. 4. Allometric relation between stipe length and dry weight of blade in March and August,
1983. Regression equation and correlation coefficient are shown together. Symbols show
fronds with no ring (@), one ring (O), one ring with forked stipe (®), two rings (A),
three rings {A) and four rings (H).
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Fig. 5. Allometric relation between stipe diameter and dry weight of frond in March and August,
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