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Study on Seeds of Asarl CVenerupzs phzhppmm um)
Jlsaburo YASUDA and Shlgekl TAKAMORI

Around the shore of five-hours’ exposure, near the moujh of:the river Takahashi, Okayama- pr-
efecture, we studied the effects of bamboo-blinds on deposition of larvae,of Daphia philippinarum,
and density changes in relation to seasons, -bottom conditions-and- co-existing other shells.

Density changes in and out of the bamboo-blinded circular plot of 8m diameter. are:shown;in
Figure 2; that is, the denser ‘were found in front of the blinds, facing to the flood or _ebb tides.
The seasonal changes are shown in Figure 3. _

A greater part of larvae larger than 2 to 3mm in shell length seems 'to disappear from this
zone of shore. This is supposed to mean that the five-hours’ exposure zone is not so optimum
for larvae just larger than this size, though, compared with highest density in June, total af;par-
ent reduction of density was 95. 97% in autumn, . » ) -

Reduction of O-age group, which started at the ends of May, was represented by the followmg
curve

-2,282
b

y=8.5x 1o’ x y : Number, x : Days

and the I-age group started to reduce slowly about the middle of August, the curve of whlch is

-0. |879

y=299,3 x y : Number; x : Days: BT

the growth curve of shell length is

0. 00684x

y=25.52[(14-3.850 e D ¥ :mm; X: Days

Percentage size composmon of bedsands was as follows, under 0. 2mm, 3, 42 %; 0.2:0.5, 57%;
0.5-1.0, 27%; and |.0-2.0, 1. 75%. Throughout the year we observed that the lower density cof-
responded to the greater percentage of granule sands and the higher to the greafef percentage of
mud. o . " _“,
Except the clam considered, we found 26 species of shell fishes coi existing there The clém
had high correlations to T'ellina rutila, Aeteocina nsignis, Assiminea JC&POTL'LCG, Odoslomm dﬂszmana and
N(wsarms Sfestivus. » N
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Date Time Air Water ki
Temp. | Temp. Surface 3cm J 6cm. J 9¢m J 12¢m J 15cm

1950 T

—13 I6Wy 24.8°C| 31.0°C| 28,5°C| 27.7°C| 25.8°C| 24,3°C| 23.0°C| 22.4°C
i—!1 | 15 30,6 36.8 34,8 | 334 30.2 | 2.6 29.2
K—lo 17 29,2 30,4 29.8 30.2 |30.3 |30.1 29,6
=I5 | 9 ’6.8 10.8 10.3 1.0 1.8 12.8 13,8

XE— 14 9 9.6 10.0 10.2 10.4 lo.8 | !h.0
1951

1—!1 9 8.9 6.4 6.2 6.2 6.4 7.0 7.6

Table I. Air and Bed Tem rersture at the Tide Pool on the Otoshima shore.
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CStation[.- [ - [ ] e . - .. B I A (]
\ Fl.2| 3| 4| 5| 6| 7| 8| 91l0of II{12]13114]| 15]16(17|18|19|20! &
Bate ™01 - . ~ : : : G
1950 - T T - E v - T

[-—7 17| 8 30 6l .9 8. I3 5 g 4 3 13 3 2 3 15,9 2 16 19 201

=20 7| o2l 8l 2] 914|720 6 16| 13| 10[ 13 ‘16| 8| I3 23 15 15 260

‘[V—6 | 18| 28| 18] 27| 40, 50, 28| 40| .37| 22| 46 37| 15| 32| 99| 36| 25| 43| 41| 40| 722
Fty-—2 | 54| 50 31[. 65 [7I{ 107 -173] 87| |14 99| [36]112]199[109| 117|171| 58/143/105|117| 2,218

V—I8 28| 771 44| 61| 259] l67| 364| 86| 84112 157|165] 93|I176| 248 78] 54|151|160{106 267
YI—12 26| 47| 30| 37| 34| 112| 167| 44| 117] 18] 677|160112| 66| 398|199 38|115| 91{108| 2, 596

—12 17 20 28| 36| 32| 41| 89| 45| 63 36| 287 41| 56 63| 257| 77| 46| 89|10s| 73/ 1,510
va=—!1 15 13 7] 6| 37| 54 35 51 3840 212|l04) 25 27| 128 77 29) 61| 56 63 1,088
K—I0 5/ 7] 12| 18| 8 57| 35 54| 16| 26) 49| 84| 23 21| 42| 46|. 9| 19 32 51| 614
X—14 bl 7t 3] 4] 13| s8 18| 25 16| 42| 37| 39| 14| 1o, 39| 6| li] 20| (7| |7} 407
X—I5 tof 3 5| 12| 4| 35| 30 14| 8 10 s 3010 3 19 9 8 18 1213 321
H— 14 71 6 100 9 2 69 1| 17| 121 2050 6 7| 17/ 14| 9 18] 9 2| 315
195] o

1—I12 of s 12| 13 4 59 15 16| 9 18] 20 55 2 4| 16 7| 1319 I Il| "3l4
I—26 of 4 14| 18| 8/ 43 4] 271 7|27, 18 47|18 10| 15| 17| 16| 16| 10 22 360

A FF | 224| 294| 266| 320] 642 871 991| 525| 556*481 |‘,‘746I955586I543I,4l4760338737685]667

Table 2A. Humber Number/guadrate (10cm? ) of Daphia philippinarum.

: Station ) |
' | 2 3 4 ‘ °5 6’ ! 7 g8 . 9 - 10 -

. 3R (2@) '
75 & 12.0 9.0 21.0 7.0 15,00 . 9.5, .00 . 9.5 - 18.0 5.0
4—2H(l2[]) : o »
| ’ 16.65 23,0 18, 65 25.5 51.0 71,0 ~80.75 '42.2| . " 43.4] ..39.,2
4—-6)%( 4@]) o . . o
! ) 31.5 50.5 30.8 .47.6 126.0| "+ 109,0| * I86.0 64. 3 88, | 62:8
7—-2)%(8]:]) L
75 N 9. 25 9,25 12,6 14.5 135.0|, 52,0/  29.6 30.6 21,0/ .5
~_. Station Ny " » : ’ IR TR

N 12 . 13 14 15 - 16 o 18 19 20

37 (QE) . S 1 . R : _
2R, 9.5 13.0 6.5 7.5 9.5 1.8 ° 1.0}~ 2.5 15.5 17.0
4—%«&@) : T B
2R [i:8 144, 0 77.3 47.8 44.0 116,0 61.4 18.0 59.3/ - 54,5 -52.8
—6ﬂ(4@) :

¥ | 254.0 118. 5] 104.7 95.8/ - 215.5 121.0 43,7 - 113.0[ - 99,3 92.8
L—B<%® . T o _ : L
S = 87.7 56.2 19.25): 18.15 66,6 3.7 17.6 20.0 32,11 32,8

Table 2B. mean Ncember/guadrate of* Venerupxs phlhppmarum.
Ist of row : Mareh (before setup of the bamboo-blind) - 2nd row. : All permd ;oo
3rd row : April to June 4th row : July to February.
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Fig 3.

Seasonal changes of density of Venerupis philippinarum

DN ====== . Tjime-derivatives

N
7 iEAY N o% (B9
WRE |REHETF VR E &
T " No N AN

KN—7 0 201 59
H—20 | 260 462
y— 6 2 | 722 1,496
Ve 2 3 2,218 452
V—I8 4 2,670 | — 74
V[—I13 5 2,596 — 1,086
i—12 6 1,510 | — 422
Vi~ | 7 1,088 | — 474
K—I0 8 614 | — 207
X—14 9 407 | — 86
—15 10 321 6
—4 ¥ 315 | — |
[—I2 12 314 | — 46
[—26 13 360

Table 3. Deposifed humber and its

differencé in every month.

ME LN LRI Do

«——e ; Average density

3. BEATVYOBE

whTv Y (HF) oFzE

2% U CHRIR Lz 7 ¥ ) OBRS i B T R
xR T8RN T2 ks, HIMcRBHEY
BRI - TR S HET20BE 25mmZ 0 o (1%
2% 3.0mm) T3, WAz o MHRIC mode 433 - Tk
O KRB H 2 DBE Rl Zixf2mm~Smmy R L
TRESEIET B0 IHMET 5O BREBYRTZBIC L > T2 OF
BICAENT ETEr R L L Biah 2z, BIbE axkx En g
o DT (5 BHTHD ORI ERTEHEFRALERE
haDTHsb,e

o Tk 7 ¥ VEHOBMIEIRE 5 &, ToORIHF
4~SR PO~ BB\ N o GFEBCZo7 ¥ V2Rl L
THRLL 5 & LAEBRZoRE LN LR TR BB
LA 282 TLFRIZROI0H Th B o FICHR 2 ko HE
BB 57 L TE R THIUL 6 F ORI 2, 3227 C Zic
# L, $KI0H OBERITEE | mm~I4mmo § 02805 12,3
9% M7, ZORNERE LT RBIREGTIETH v, AL
FiEESmm~4mm T = DT T Z o FhERIx {04,030 %1

2y ¥ ) BORINTE 4 HOBS A 0 HOFICERT LA 513 551 2 F RO 8 ALUBICRLh B0 & Y
B o T\WBo 6 FI2RBOMFROMEMEEE 7 5 7 H < &35 0 I IREEIRIE 7 L

—2,282

y=8.5% 10’ x I & o CHRRIES

(34 8D



imlll |

17

l“l | | ITO

B

Il

Vi—11

) S — i ——

107
Ml
100}

j | "lul“l”“l” “! Ll

K-

m;;l"l. !||l!““!”lhul ALl

;;’_ﬂm

lll.llh”“"ﬁ“"l L.

i\

I UI :) |
il

Il

AL

’ l” !i!lliiiillllillllu fi*
I hlhlulhl” m“lhlmlml .

— 8 —

M.

'y



N 0—Age l—Age | 2—Age Range of shell length mode
Date ' ‘ Total ~ o
o group group group O—year |—year 2—vyear | in total
T : CANE r 7 - mm) mm
IV—6 581 138 7 726 |~ 7 8~27 28~-37 2
Y— 2 1,893 . 20l 9 0 2,103 [~ 6 7~27 28~-36 2
v—I8 2,377 | 240 | 29 2,646 [~ 7 827 | 2838 2
V—12 2,332 260 | 21 2,613 l~ 8 929 30~38 2
i—I12 1,313 157 24 1,494 I~ 8 929 30~38 3
Vil—1 1 904 . 218 23 I, 145 ] 12~30 31~40 2
X—I0 460 150 H 62| [ ~—12 [3~31 32~40 2
X—I4 289 103 5 397 |~14 [5~32 33~36 2
X—I5 | 233 82 4 319 [~I5 16~34 35~37 2
X—I4 23] 81 3 315 l~15 |16~33 34~43 2
1—12 246 68 9 323 l~17 1834 35~ 2
I—26 261 9i 4 356 f 17 18~-35 36~38 2

b 11,202 2,234 172 13,608

Table 4. Change of Age composition in number.
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X7 F Y ORBRERERTAOTCHRDLD 55, ZHITERWTE

Bo THEMAHEELHEDAZ LIZT2, 8 AL voEEYH
?7%9&W%Kﬂb%tY=@&&_QmmCF4ﬁﬁ=

B#D) CHIrZhz,
K 2FBMOBREY AL B o EME (B5R) 2N

_ . . b oy 2552
mTé&S$ﬂ%ﬁLf§bghY—l+&%%00%%x
¢iebe

EBEREL7>YY EOME

7 ¥ PERE F RETERE L3 WEL LA % gl

LT 2% 6% (3mm, 2mm, Imm, 0.5mm, 0.2mm-

Bk, 0.2mmEF) & LT HOETHE L 20558 (1 A
3R #HEEITTH Ly opEfi6 K Th2Z, 20T
ORI TS 0 k& fe BT/ 0pt 108 & 0l mm < B
0.5mm>? 4 DOHEEH LEHZO0. 2mm < 4 D35

Date.|Number 57, et Sndar
a mm mim
E—7| 252 14.8] 4,529
M—20| 194 16,29 4,419
V— 6| 138 l6.27 4,380
V—2| 20/ 17.0l 5,022
v—i8| 240 17.55 4,528
Vi—I3]| 260 19, 34 5, 133
i—i2 | 157 20. 64 5,058
Vi— 11 218 21,30 4,517
X—io 150 22.47 4,383
X—I14 103 24.11 4,096
X—15 82 25.52 4,004
M— 4 81 - 25.42 4,088
I—12 68 25,32 3,659
T—26 91 24,18 3,996
Table 5. mean shell lengths of I-Age

group.
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FORBIT A 0SB E RETE S KB CIEFRL 0E RWHERT ¥ 955 <, L VLR
RGBT F D515 < 7o TUD o Bk ATRDDEAIC Ve 0 B LT 5/ M pist b &5 pisgd
B UTDIEEITT ¥ 95350, JEMD & B CHDO IS E R TEWBAICT ¥ 9 2550 0238
BB, 2% | AERBE L0 TRS LMNIRSRVERICT ¥ V8L, BHZVLEHTT T VRS LR
ERLTVES, o

BlEORETE OB ND, B, 5% <IBo MBI L TFBOER & LTRRAER BV,

\Date 3mm< 2mm < fmm< 0.5min< 0.2mm<< 0.2mm>
Class ™~ :
E— 7 0.22 0.37 10.29 26,09 | - 59.47 3.3
W—:6 0.47 0.2l 10.67 26.46 58.46 3,66
vV — 2 0.08 0.09 ©ose | 26,17 56.03 7.09
YV — 18 0.05 0.08 10.48 25.47 61.69 2,20
M— 12 0.13 0.16 10,92 27.57 59.24 1.99
W— 12 0.12 0. 14 10.25 25,64 60, 47 3,05
Vi — I 0.15 0,09 10. 66 26. 02 59,82 3,25
X — 1o .11 0. 14 10.85 25,52 58.85 4,51
X — 14 0.06 0.09 12,13 28.00 56. 37 3,35
M — 15 0.13 0.13 12,82 29.73 52,89 . 4.25
LI =12 0.08 L0011 15, 14 28.70 53.28 2,62
L — 2% 0.13 0.25 6. 30 28,63 52, 18 172
) 1.73 1.9l 141,05 324,00 688.75 41,04
‘M 0. 144 0. 159 © LTS 27.00 57,39 3.42

Table 6. Percentage Size Composition of bed sands.

. G. s S F. S M

a m I a ‘ m l 1 a l m ‘ 1 a m | 1°
B—7 | 0.2 —o.i d —0.6/ 0.1 0.4 o o o 0.2 0. —0.4
[V— 6 0.6 0 . —0.6 0.2 . —0.l 0 ~—0.6 0.1 0.4 0.4 —0.1] —0.2
‘V—2 | —0.6 0 0.6 0.6 0.1 0.4 0.6 0 —0.6/ 0.2 =-0:3 0.4
y—I8 | =0.2 0 0.2 o —o0.1l 0.2 —0.4 0.2 o 0.2 0 —0.2
Vi—i2 | —0.2] —0.1 0.4 —0.2 —0.2 0.§ 0.4 0.y —0.6 —0.2 g o2
W—l2 | —0.4 0 0.4 —0.4 0.1 0.2 -0.29 —0.2] o0.6] 0.4 0 —0.4
VI | o 0.2 -0.4 0.2 0 -0.2 —0.4 0. o2 0.2 -0l 0
K—I0 0.6/ 0.1l —0.8 0.2 0 —-0.2 —0.6 o 0.6 0.4 0 0.4
X—I4 0.4 0.1l —o0.6 0.8 —0.2 —0.4] —0.6/ —0.2| 1.0 0.4 0.1] —0.6
X—I5 -0 ol -—0.2 —0.2 0.1 0 o. o0 0 . 0.2 0 —0:2
112 0.6/ 0.2 —1.0 0.6 0 —0.6 ~—1.0 0.1{ 0.8 —0.4 o 0.4
I—26 o 0. - —0.2 -0.2 o 0.2  -o0.20 0.1 0.2 -0.4/ - 0.1 0.2
4 R | 0.083 0.05 —0.184] —0.017| —0.017] 0.05 —0.25/0.025 0.20|0.[33 —0.017|—0.10

Table 7. Interdependence between the dwelling number of Venerupis philippinarum and the
‘ - grain of sand. )
G. 8 ; grain sand, S ; sand. F. S ; fine sand.
] . M_; mud. a i aboundant volume. b ; middle volume e little volume.
FgszifE 3 RBARBWC : ’ .
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Fepe DELD 0)03: ~N= Y Merelrur merehu, YR 7 =\'—Maclm veneriformis, F e~ 75 A Mya aremrw,, E3
8
—RF AT ellma rutida, ¥4 = Umbomum mongliferum, 7 5 A / = Nassarius festivus, = XY 75 4 Acle-
an an
ocina insignis, 2 F ¥ v EF %’Odostomw destmana, ¥ < %I RE ufenella rufocineta, FHY v Y Assimima

l'apomca, o4 Vv o 3 Sanguindaria  dlivacea, ~ Y 7 Y H A Natica maculosa, = b k%" X Branchidontes
senhausn. 4 R ¥ TUmaonium mondliferum, 2 =% > 4 Cerithium mondiferum, X323V 2= N7 hA
Stenothyra edogawaensis, B T2 A4 AT ¥F V1 urbonilla shigeyasui, X 7 A&V 2R ¥ Syrnoa temisoulpta,
A4 V<A <4 Tornus plan’)s, R R X< V7 Dida varia, ¥ % K5 Nassarius varia, 5 9 rEXFEXF DA
Acteon nipponensis, #* A kh%Y, E pitonium sp. O—FEDMAIHTE=FRIRS 26 % Rz,

ZEDHAHEOSIETE, THY, FETFY, YvEIE, IRXYTHL, INFVEY, sFFL
ERF, 2V kAL, TIAYE, X3, d= 84, TRAEEHROWO THBo BADT ¥ Y LIS
PIEEAICILO Bodgb %< 1,492, [ 59607, 1059357, 8F746%, 127277 LTS5 A, 6f, 4A
DIFFITH Do XA HTEVERELZ 3T 3 LRSS I e WEER X 4 =, =—v &l 4, B
SFEDIEEIZ AV T AL, 7FFLVEFR, Toave, HELRORY<EIE, I FvE
VTChDo XBEMBUTHGELRS LHBHROMOTh B,

Date| 1950
No M—7 | §—20; [V—6 | V—2 | Y—I8 | V[—I3 —12 | w11
name ’
1 7 % v 157 243 726 12,103 | 2,665 2,610 1,493 1,145
2 V4 (FE) 174 126 226 248 309 315 460 393
3 ~ = F 9, 3 8 8 3 3 7 2 5
4 ¥y ok 7 F 3 o] | 6 3 ] 3 3
5 E A I | 7 24 42 78 49 I 4 0
6 ERS 2 W 10 10 40 118 95 72 62 58
7 ES B =" 10 18 125 84 52 23 16 16
8 T 7 A YR 17 8 56 22 37 22 19 40
9 aRxX YT hA 0 0 61 108 156 108 121 203
0] a~¥ v ey 0 0 33 58 64 53 52 167
I, 7F¥r s 0 0 44 54 58 38 86 1
12 P 2 A 0 13 72 98 141 157 121 140
Other 2 3 10 12 [l 6 2 ' 3
Total 383 |. 453 1,444 2,992 3,643 |- 3,423 2,44 2,284
T~ Date| 1950 1951 .
- No K—I10 | X—14 | I—I5 | Xf—14 | [—I12 I—26 Total %
name
| b A \)(/—k:) 619 407 321 318 314 360 13,481 49,80 .
2 " (FE 396 344 305 297 236 223 4,052 |- 14.94
3 PRI Y AN ) 4 | 3 5 o |- 6 58 -1 0.21
4 v ok 7 F 4. 3 2 3 0 0. 82 0,19
S5 F =2 WA 0 0- 6] 0 6] 14 229 0.84
6| =Tk HA 47 35 30 26 20 |- 39 662 2.44
7 = v = 14 1 7 2 27 42 447 | . .64
8| 77 A v m 77 63 53 60 58 94 626 2.3l
9 axv S oA 384 202 166 123 |16 164 1,912 7.08
10 BNYF v Y 404 223 205 151 128 93 I, 631 6.03
Il r2F%LEFx 170 110 106 70 99 143 1,089 4.02
2. v = = ¥ R 391 . 286 359 264 260 450 2,752 10.15
Other | 7 I 15 12 11 106 0.37
Total 2,511 | 1,692 | 1,568 | 1,334 1,270 1,639 27,077 100.00

Table 8. Number of every species of shell Collected in every month.
The name of species are re-presented by No. as shown in text.
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Mib$+ﬁfé?&%thﬁkﬁ%Ltﬁ% SHEGRRUSRE DR TR bR+ L, F
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A E RIS, 2 I T RIS C 2~ o f ISR W T ¥ ) 2 B IR R
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Bid | D BRL 5 ChDo FEXH VISET ¥ ) 0SRMOK - 2B0EICS < 28, 3 AIcbg, T
LBKICHWEEY <Y, a2V 784, 2~"Fvey, rF3rE FEEUT 5 Ay o ieED
mﬁ%ﬁLTmaoz%m%ﬁ%;th%ﬁ&%&ﬁﬂrﬁa%f&ao:foﬁ4‘hnﬁv&v
sFEFLERF, 7 IAY IR UCHTICHNAS WEOIELRLTE OB I AT vy 2y e 2 2 Y 7D
A R EOHEY R LT b 2T IS LRl R LCO LD L ARSS 31, 4 A
ey LR HNOHET & - CHREOERZ 5.5 L#9 RE TR Uk k 51475 9, s ¥y
EVEER AT L, FETF VBBV ILE EATRENR TV B, o

o2 |2 9 10 BN 6 8 7
%7%9ﬁ7%u;v%w;;wfz;fyi?iv;;y*:ﬁAy#%i‘w'mme sp- No.
0.946 | + | o + | + 1| + 1} 4+ 5 Ol +48 7 % 1
0.156 | + 3| + 3| + 3| + 3| + 2| + 3|+ 1@ 7 % 9| 2

0.591 + 5 + 5 + 4 + 2 + 4| -2y = & Y K 12
0.213| + 6 + 4| + 2| + 4| —=1]|=22Y Fanq 9

0,942 | + 4| 4+ 2| 4+ 4| — 1 |BAF v wy 10

0.485 | + 2| + 3 0lrF%v %% It

0.368| + 2| + 3 |=m— kB4 6

0.442 07 28 v w 8

0.375 |% ¥ = 7

Toble 9. Interdependence behveen Species Sp. No. are the secme as those in Table 8.
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