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Studies on Resisting Power of the Pearl Ovyster, Pleria (Pinctada)
mariensii (DUNKER), against Changes of Environment.
(3) On Strength of the Shell against Mechanical Shock.
By
Hiroshi KOBAYASHI

Strength of shell of the pearl oyster against mechanical shock in relation to
growth of the oyster has been investigated with a view to confribute safety in
transporting the oyster. Limmiting force destroying the shell was measured by
momentum of lead poise which falls through a glass tubing erected vertically
above the shell. Relation between momentum of the falling poise and the shell
height or shell thickness is fitted by sigmoid curves (Figs. 1&4 ). Strength of the
shell increases suddenly, as the shell height attains over 5.0—6.0cm. Thus it is
inferred that the shells which are smalier than these sizes, are not suitable for
transportation. Ca contained in the shell is nearly definite irrespective of growth
of the shell. Therefore, increase of strength of the shell in proportion to growth
is due to the shell thickness only, but not to amount of Ca contained in the shell.
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Table 1. Showing relations between general properties of the pees] oyster and momentum of the
falling poise, which destroy the shell of the oyster,
Average per one individual
Division Range of Ovyster Oyster Projective Weight of
ISION ] chell height | shell height weight displacement] area of left | left shell
(cm) (gr) (cc) | shell (cm2) (gr)
(1) 7,0 7.6 54.0 32.5 28.0 15.9
(2) 5.0—7.0 6.6 37.5 21.9 21.2 10.3
(39 5.5—6.0 5.8 20.6 16.0 17.0 6.7
(4) 5.0—5.5 5.4 20.6 11.3 14.7 5.9
(5) 4.0—5.0 4.8 14.5 8.0 11.0 3.9
(6) 3.5—4.0 3.9 5.0 3.0 7.4 1.3
(77 3.0—3.5 3.4 4.7 3.2 5.3 1.2
(8) 2.0—3.0 2.8 3.4 1.7 3.5 0.7
(93 2.0 1.9 0.8 0.6 2.3 0.2
| Accelerative [Momentum of
Thickness WelghF Helght of velocity of l’Fa”fng poise
of shell of faliing falling falling poiselX10%
(gr/cm2) poise (gr) (cm) (dyne) ! (C.G.S)
0.57 330 63.5 350 11.55
0.49 330 57.0 330 10.89
0.39 210 59.6 340 7.14
0.40 210 48.3 310 6.51
0.35 100 64.8 360 3.60
0.17 104 40.4 280 2.80
0.23 104 29.9 240 2.50
0.20 60 37.7 270 1.62
0.09 60 23.6 220 1.32
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Fig. 1. Showing relation between the shell height and momentum (C.G.S.} of the

falling poise, which destroies the shell of the pearl oyster.
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Fig. 3. Showing relation between shell displacement

Fig. 2. Showing relation between shell weight and
momentum of the falling poise. and momentum of the falling poise.
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Fig

. 4. Showing relation between shell thickness
and momentum of the falling poise.
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Table 2. Calcium quantity (Ca0%) contained in the shell of the pearl oyster.

Division Range of Shell height Shell weight Loss of Ca quantity

shell height in average in average ignition (%) (Ca0%3)
(1) 8 8.3 36.1 45.42 51.77
(29 7—8 7.7 28.1 45.40 51.24
(3) - 6—7 6.7 20.8 45.66 50.99
{4) 5—6 5.7 11.7 45.24 51.58
(5) 4—5 4.7 6.4 45,74 51.22
(6) 3—4 3.4 2.0 45.54 51.25
(7) 2—3 2.7 1.2 45,49 51.05
(8) 2 1.7 0.2 45.56 51.60
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