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The Settlement, Growth and Mortality of Mussel in the Intertidal Zone of Tokyo Bay

Takeshi KAJIHARA*?, Yoshinori Ura*? and Nobuo Ito*®

Mussel (Mytilus -edulis galloprovincialis LAMARCK) is the most important animal in the inter-
tidal sessile fauna of Tokyo Bay. The settlement of young mussel to the mussel beds occurred
during the period from March to September with the peak May to July in Tokyo and Yokohama
Harbors, and occurred throughout the year with the peak May to August in Yokosuka Harbor.

The growth and mortality were studied on the mussel population found on a horizontal
plane (D.L.+1m) in the intertidal zone of Yokohama Harbor. The linear growth of shell
length was found during the warm season (April to December), but the growth was almost
absent during the winter. The annual variations in growth were illustrated for two different
year mussels, i. e. the mean shell sizes of one year-age mussels settled in 1973 and 1974 were
33mm and 28 mm, respectively. The life span of mussels after settlement was about two years.
The monthly mortality rates of juvenile mussels (less than 20mm in shell length) settled in
1974 and 1975 were 25% and 55%, respectively. Increases of mussel biomass during the spring
to summer and the fall were caused by growth in 0 and one year-age mussels of same year
settlement, and decreases of the biomass occurred in August and January when the maximum
solar radiation and colder weather seemed to contribute to mass mortality of mussels during
the exposure to the air.
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Fig. 1. The number of plantigrade of Myrilus e.
galloprovincialis per 1,000 cm? in mussel beds
found in the intertidal zone of Tokyo Bay.
A, a middle site (D.L.+1 m) on the vertical
plane of Harumi pier in Tokyo Harbor,
from March 1976 to February 1977. B, a
middle site on the horizontal plane of
Yamasita pier in Yokohama Harbor, a solid
line indicates the samples collected in 1974,
a dotted one in 1975. C, a middle site
(solid line) and lower site (D.L. +0.5m,
dotted line) on the vertical plane of
Natsushima pier in Yokosuka Harbor, from
March 1976 to February 1977.
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Monthly changes of temperature and
salinity at surface layer in Tokyo Bay.
®—@®, Tokyo Harbor; O---O, Yokohama
Harbor; A-—-A, Yokosuka Harbor.
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Fig. 3. Growth of Mytilus e. galloprovincialis
settled in 1973 (O), 1974 (@) and 1975 (A)
at a middle site on the horizontal plane in
the intertidal zone of Yokohama Harbor.
Each point represents the mean shell length,
with the range of standard deviation.
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Fig. 4. Monthly changes of Myrtilus e. gallo-

provincialis biomass (A), biomass ratios
between three different year mussels (B) and
individual number of mussels (C), at a
middle site on the horizontal plane in the
intertidal zone of Yokohama Harbor. B, a
striped area shows biomass of mussel settled
in 1973, dotted area in 1974 and black one
in 1975. C, O, mussel settled in 1973; @,
in 1974; A, in 1975.
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Table 1. Mortality of mussel in the intertidal zone of Yokohama Harbor. IMR, instantaneous
mortality rate (¢); MRPM, mortality rate per month (1 —e*, %). Numeral in
parenthesis shows the age of month in mussels observed. ‘

Settled year

Mussel Observed
biomass periods 1973 1974 1975
IMR MRPM IMR MRPM IMR MRPM
April 74~ 0.187 17.1
Aug. 74 9~13)
Increase Sept. 74~ 0.036 3.6 0.062 6.0
Jan. ’75 (14~18) (2~ 6)
Feb. 75~ 0.329 28.1 0.173 15.9
Aug. 75 (19~22) (7~13)
July 74~ 0.206 18. 0.291 25.3
Oct. 74 (12~ (0~ 3)
Decrease Dec. 74~ 0.313 26.9 0.121 11.4
Mar. '75 (17~20) (5~ 8)
July 75~ 0.561 42.9 0.794 54.8
Oct. '75 (12~15) 0~3)
April ’74~ 0.211 19.0
May °’75 ( 9~22)
July 74~ 0.207 18.7
Oct. 75 (0~14)
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