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Takehiro Sato and Yoshiaki Matsushima: Habitat and shell morphology of fossil

Saxidomus purpurata (Bivalvia: Veneridae) collected from Holocene Ofuna Shell

Bed, Central Japan

Summary: Fossil specimens of Saxidomus purpurata (Bivalvia: Veneridae) collected from Holocene ma-

rine deposits of Ofuna Shell Bed at Okamoto of Kamakura City were analyzed to investigate habitat and

shell morphology. The fossil molluscan assemblage consists of several species and shows inner-bay rocky

bottom community.

Ten shell variables were measured and standardized by shell length. Canonical discriminant analyses

were carried out with the standardized nine variables and compared among the other population collected

from Southern Kanto District. The result of discrimination suggests that the shells of population at Ofuna are

morphologically similar to those of boring population at Tateyama. The similarity of shell morphology

should be caused by the same boring life mode.
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Fig. 1. Outcrop of Loc. 31N of Ofuna Shell Bed located at the central

area of Paleo Ofuna Bay. Okamoto, Kamakura, Central Japan.

Photographed by Y. Matsushima on March, 2001.
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Fig. 2. Sample collection locality. Locality numbers follow Matsushima (1984). The new locality is shown

by the star.
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Fig. 3. Fossil Saxidomus purpurata and their boreholes showing in
situ boring life mode and orientation. Okamoto, Kamakura, Cen-
tral Japan. Photographed by Y. Matsushima on March, 2001.
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Fig. 4. Boring angle (dip) of fossil Saxidomus purpurata.
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Fig. 5. Distribution of molluscan communities at the central area of Paleo Ofuna Bay (After Matsushima, 1984 with additions by the authors).

57



1. HAMBERIICE S 5 REREOSA (RS, 1984 (2N4E)
Al OFHA M T & FBHNT DTN, 7 F L T F 7 A & HENT OFTIZRT.
Table 1. Distribution of molluscan assemblages at the central area of Paleo Ofuna Bay (After Matsushima, 1984 with additions by the authors)
Result of this study is shown in shaded column and Saxidmus purpurata is shown in shaded low.

RREE WEABERE 0 WERENRE  THERE WEEMHE | Molluscan Assemblages

PE R 15 14 | 10 9 8 7 13 3 3 & 1t 12 3IN Location )

BREE +45 +4.5 | +35 +45 +45 +45 +45 +4.0 +4.0 +45 430 +30 43 Altitude

LM | +40 440 | 430 +40 +4.0 +40 +40 +35 435 440 +25 425 +42 | (nmete)
f f s s sl sl s s sl s s  w.C. N
ek sand sand | silt  silt sand sand silt  silt silt sand gr. gr. bench Gepoptt
13K H* r | r r a c c r Ostrea denselamellosa
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Table 2. Mode of occurrence, shell dimensions measured for morphometric analyses, and position of shell breakage of fossil Saxidomus purpurata

Locarity Habitat Sample No. Valve Measured Value Shell Breakage
L R L H B T LL SL AM am PM pm ADCVP

Kamakura Boring NNO0016201

Ofuna NNO0016202

Loc. 31N NNO0016203
NNO0016204
NNO0016205
NNO0016206
NNO0016207
NN0016208
NNO0016209
NN0016210
NNO0016211
NN0016212
NN0016213
NN0016214
NN0016215
NN0016216
NN0016217
NN0016218
NN0016219
NNO0016220
NN0016221
NN0016222
NN0016223
NN0O016224
NN0016225
NN0016226
NN0016227
NN0016228
NNO0016229
NNO0016230
NNO0016231
NN0016232
NN0016233
NNO0016234
NN0016235
NN0016236 L
NNO0016237
NNO0016238
NNO0016239 L
NNO0O16240

85.18 70.55 2420 2.22 40.74 46.62 27.05 17.33 24.21 20.48
8483 7291 25.84 271 3343 45.93 2571 20.01 2544 22.95
8020 61.64 23.61 2.65 34.02 43.23 2350 1596 20.01 16.21
7965 65.55 23.03 295 34.78 42.80 24.94 16.75 24.25 21.22 P
84.73 67.01 25.56 2.56 37.77 46.18 2421 17.19 22.93 20.37
78.02 63.30 22.44 246 3516 41.98 25.61 17.36 22.72 1855
75.58 63.47 2348 257 3535 38.86 21.82 16.26 22.19 18.46
81.78 6349 22.06 2.37 3599 42.94 23.82 16.10 2246 18.76
69.07 58.09 2312 241 2989 35.47 23.04 16.70 19.69 19.65
79.20 62.15 23.34 2.36 35.38 41.75 24.61 16.20 22.17 19.69 A
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AM =HIFABRAIR O R KB | am = AIFABAIROEME | PM = REBHHRORKER | pm =5 PARRAIK O 404
F.[L, H, B],[AM, am], [PM, pm] 2’ FNFNERT S LI ICHEEB I o 72,

WAL DO JLBI - A =HI#&E 5 D =H#E0 ; C =t JuEh ; vV =JEH%E8 ; P =1, M OEFISME - 145 (2000a)
Lo 72,

Legend of mode of occurrence: LR = articulated valves; L = detached left valve; R = detached right valve.

Legend of shell dimensions: L = shell length; H = shell height; B = shell breadth of right valve; T = shell margin thickness; LL = ligament
length; SL = pallial sinus length; AM = major axis of anterior muscle; am = minor axis of anterior muscle; PM = major axis of posterior
muscle; pm = minor axis of posterior muscle. L, H and B are measured perpendicularly to the others. AM and am, PM and pm are measured
perpendicularly each other.

Legend of position of shell: A = anterior section; D = dorsal section; C = Central section; V = Ventral section; P = Posterior section. Definition
of section follows Sato and Matsushima (2000a).
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Fig. 6. Two dimension scattergram of fossil Saxidomus purpurata on
the first and second canonical variates calculated and overplotted
on the result of Sato and Matsushima (2000b). Solid symbols rep-
resent locations of group centroids, and open symbols represent
individual case scores. Circles = Yokosuka - lying in the sand and
gravel (YS); squares = Yokosuka - boring into base (YB); dia-
monds = Tateyama - boring into base (TB); upward triangles =
Tateyama - lying in the oyster bed (TO); upside-down triangles =
Kamakura - boring into base (KB).
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Fig. 7. Two dimension scattergram of Saxidomus purpurata on the
first and second canonical variates recalculated with the standard-
ized shell variables of five test groups. Legend follows Fig. 6.
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Table 3. Discrimination score of fossil Saxidomus purpurata using result
of canonical variate discrimination analysis and pan-distance to group
centroids calculated by the result of Sato and Matsushima (2000b)

Actual Group Predicted Group
N YsS YB B TO

16 4 1 11 a
percent 25.00 6.25 68.75 0.00
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Table 4. Standardized coefficients of variable, eigenvalue
and proportion by canonical variate

Standardized Coefficients
Variate 1 Variate 2 Variate 3 Variate 4
H/L 0.281 0.094 -0.426 -0.169
B/IL 0.524 0.219 -0.256 -0.346
TIL -0.432 0.477 0.157 0.815
LLL -0.021 -0.974 -0.423 0.344
SuUL 0.075 -0.275 0.654 0.111
AM/L 0.014 0.181 0.127 -0.630
am/L -0.556 0.423 -0.178 0.160
PM/L 0.315 -0.081 0.506 0.803
pm/L 0.627 -0.018 0.274 -0.175
Eigenvalue 1.196 1.019 0.371 0.136
Proportion 0.439 0.375 0.136 0.050

x5. EWHPSHICLAIEEYF LI FHA
(Saxidomus purpurata) DEEEHIFIA T

Table 5. Discrimination score of fossil Saxidomus purpurata us-
ing canonical variate discrimination analysis

Actual Group Predicted Group Correct Cases
N Ys YB T8 TO KB N percent

Ys 28 26 0 0 2 0 26 92.9

YB 29 1 19 4 5 0 19 65.5

B 62 3 5 39 6 9 39 62.9

TO 27 [¢] 4 3 20 0 20 741

KB 16 [¢] 0 2 o] 14 14 875

Total 162 30 28 48 33 23 118 72.8
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