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WL, ORI I LT~ 7 VR 2%, Bl
BTFETREROEE G L VbR Tnw5. ¥4 7 xHES
5 OYRERKIRIE AR B L I ETTh w5 #ThD,
7 ) OSTEEFEN L ERRER L Y, ARG
IR IEIRAI A T .

REH 49 0 49 IR B HEEL, KeoRXiE (L
HE) Ok 1 iEOEM & (B4X). T0HE
HIZEHEOFEE &, SUEROFEIZROMELETE
25N b ThD ., FNEX O IRR ~ 2 E
1o TR 5% e Lis.

TR L, g 0 —B¥E L 1T, e
R CHMERI I — L R s B A B A 1205, £ 0
MM BT, Lo REHMORE L R BT OBE)
AL, RBRRTOXREOMFITE 5 KR
Uiz, FEFRIEE LB MINEX 6 285 7 —
NOERY, EEHLRBIMICEAT SR REOEET
BoCENOEBMINTIE AR o7 b D TH 5.

b) #HiEneowT

BT RERCHERT S X 10 R 0P8 o
NPT YINF—FThb. o THHEEARFEAL
TS SRR, WO ST s R0 2RI
BRRIC O TIREE T ORENES.

BRI R 16em T2 © B —Ch - 1o,
PR TN CEBMTHRT, HRenEY, T
Tk nic. (RPN X v IBEAY ST 5 EENRR
DAL, DS OFEMIEEINER Lich s 7. $F

i

B Pool || Danp-ground.

— 69 —



Table 1: The date of bottom harrowing.

No. Date No. ' Date
1 1952 Aug. 4 6 1952 Dec. 16 17 18
2 7 Sep. 8 9 7 1953 Jan. 25 26 27 28
3 7 Oct. 1 8 7 Feb. 27 28 1
4 z Oct. 20 21 9 s Mar. 25 26 27
5 7 Nov. 16 17 18 10 s Apr. 27 28

Table 2 : The date of sampling.

No. I Date No. Date
1 1952 June 27 28 29 30 7 1952 Dec. 13 14 15
2 7 July ‘23 24 25 26 27 8 1953 Jan. |13 14 15 16 17 18 19
3 7 Aug. 28 29 30 31 9 7 . Feb. 13 14 15 16 17
4 7 Sep. 19 20 21 22 10 7 Mar. {12 13 14 15 16 17 18
5 7 Oct. 16 17 18 19 11 2 Apr. 14 15 16 17
6 7 Nov. 13 14 15 12 7 May 11 12 13 14
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Table 3: Summary of the treatment and sampling date.

TX&o————__ Harrowing Datel Y]] I X X A0 X | I 1 Iyl
Samplimg™——_| 4| 8 1 20 1 11 29 28 26 27

T Date NI VI I X I X I | il I v
reatment

Plot No. \ 25 29 20 |16 13 13 15 |15 7 15 11
16 Ag
47 A,
7 Asg
24 Ay
39 Aj
34 As
8 Aq
14 B o o O O o o o o o o
25 B, O O O O O O O O OC
43 B o O O © O O o o
20 By o O o O O O O
31 Bs o O O O O O
2 - Bg o O O o O
40 B; O O O O
36 C @) @) O O O
17 Cq @ O O O
26 Cq O O O O
9 C, O O O O
6 Cs O @] O
49 Cs o/ O O
32 Cy O @)
27 D, O O O Qy
1 D, O O O
30 D O O O
46 D, O O O
12 Ds O O
38 Ds O O
21 Dy O O
45 E; O O O
35 Es O O Ol
41 Es O O
5 E4 @) O »
15 Es O O .
11 Es O Ol
23 E;
33 F: O O
13 F» O
18 Fs O O
42 Fq O O
44 Fs O 0|
22 Fe O
3 Fr ®)
4 Gy O O
37 G, O Q
10 Gs O O
29 Gy O O
28 Gy O
19 Gs O
48 Gy O
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Fig.6 : Growth of the average shell-length

(Meretyix mevetrix).
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Table 4 : Monthly mean shell-length of 2 groups.

A—Group “ B—Group
Ay . Aq ‘ A , . By B B,
‘ Mean l S.D. ‘ Mean l S. D. . Mean ' S.D. ‘ Mean ’ S.D. | Mean | S.D. Mean | S.D.
July 9.32 0.23] 10.30 0.17( 10. 14’ 0.09| 27.00 0.14| 26.72 0.22) 27.27) 0.21
Aug. 14.10 0.14/ 13.55 0.26| 14.15) 0.16| 30.40 0.15] 29.77 0.24] 29.88] 0.14
Sep. 17.94 0.200 17.71 0.32 17.87 0.22) 32.16 0.12) 32.39 0.29, 32.25 0.20
QOct. 20. 23 0.20] 20.42 0.31 20. 15;1 0.25] 33.5% 0.16| 33.64 0.33]  33.62] 0.19
Nov. 22.121 0.18  20.99 0.28 22.(}1\1 0.34] "34.04 0.17, 32.70 0.36] 33.78 0.20
(Ayp, By--Non-harrowed ; Ay, By---Once harrowed; Ag, By---2-4 times harrowed)
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Fig. 7: Comparison of average growth in shell-

length by treatment (Small Meretrix).
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Fig. 9 : Monthly number of Meretrix in total samples.
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Table 5 : Summary of the treatment group.
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A, O 113 35 37 M) RERCLT, W
A ) 433 45 (7 E—11E),

Table 6 : Analysis of variance for survival of Meretrix

by treatment during July to November, when
abundance is decreasing.
Source of | Degrees of! Sum of Mean
variation freedom squares square
Bftﬁgf?gfﬁifs 10 0.2651 |  0.0265
Within class 38 2. 7750 0. 0730
Total 48 3. 0401
Tre?;gsgt Term No.| Mean Variance
A, 25 —0.84 1.9116
A 1 —0.93
A, 1 —0.54
Az 1 —0.87
Ay 6 —0.91 0.3142
As 1 -1.12
As 1 —0.98
Ar 5 —-0.94 0.1212
Ag 1 -1.01
Ay 4 —0.91 0. 1557
Ag 3 —-0.80 0.2733
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Table 7 : Analysis of variance for survival of Meretrix by

treatment between successive two months.

Treatment Mean Term No Variance s.8 d. f. m. s
Ty -37.50 6 636..70 J 513.4 1 513.4
July—Aug.
Ty 47.35 43 416. 05 R 21667.6 47 461.0
R] 22181. 0 48
Ty 78.00 1
T 77.40 5 581. 30 J 63.9 3 21.3
July—Sep.
Ts 77.30 .6 779. 86 R | 22932.1 45 509. 6
To 74. 90 37 464,10 R]J 22996. 0 48
Ti,9,3 70. 00 1
T, 94. 00
Tz,s 30.00 1 ] 3420.5 6 570.1
July—Oct. T;: 83.75 4 513.90 R 15575. 1 42 370.8
Ts 87. 40 5 100. 25 RJ 18995. 6 48
Ts 89. 20 6 369. 00
To 83. 40 31 392. 90
T2 60. 00 1
i Ty 34. 80 5 421. 70 J 2047.8 3 682.6
Aug.—Sep.
‘ T, 39..00 6 112. 40 R(J) | 14014.7 45 311.4
To 26.05 37 326. 80 RJ 16062, 5 | 48
Ti,2,3 58. 00 1
Ti,3 36. 00
Ta.s 41.00 1 ] 945. 5 6 157. 6
Aug.—Oct. Ty 45. 00 4 142. 00 R(D) | 14850. 7 42 353.6
Ts 37.20 5 244.20 RJ 15796. 2 48
T3 31. 00 6 173. 60
Te 36.7 31 419. 30
Ti,2,3 —-2.00 1
Tus 7.00 1
Tes 8.00 1 J 1098.7 6 183.1
Sep.—Oct. T 8.75 4 315. 60 R 19793.7 42 471.3
T, —-1.00 5 227.50 RJ 20892. 4 48
T3 10. 50 6 349.50
Ty 9.80 31 536. 40
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Table 8: Analysis of variance for survival of small Merefrix by

treatment between successive two months.

Treatment Mean Term No. Variance S.s. d. f. m.s
, Ay 63.50 6 1149. 00 J 359. 8 1 359.8
July—Aug. i
Ay 71.77 43 901. 04 R(J) | 43589.2 47 927. 4
RJ 43949.0 48
Ag, 115. 00 1
Ay 114. 80 5 648. 70 J 123.9 3 41.3
July—Sep. :
A, 112. 83 6 1622, 97 R(J) | 86269.1 45| 1917.0
Ao 117. 35 37 | 2098.87 | RJ | 86393.0 48
At,e,3 112. 00 1
Ass 127. 00 1
Agys 48. 00 1 ) 387.8 6 64.6
July—Oct. Aq 121.75 4 1142.25 R(J) | 31936.6 42 760. 4
As 133. 40 5 384. 30 RJ 32324.5 48
Ag 142,17 6 1044. 57
A, 127.06 31 891. 66
Al 75. 00 1
A 46. 60 5 219. 80 J 1356. 9 3| 452.29
Aug.—Sep.
A, 53.17 6 934. 97 R(I) | 25890.7 45 575.35
A, 43.62 37 564.91 RJ 27247.6 48
Az,2,3 72. Ob 1
Ags 28. 00
Agys 64. 00 1 A 1240.5 6| 206 74
Aug.—Oct. Ay 61.25 4 300. 25 RC | 21007.6 42 500.18
A, 58. 60 5 468. 80 R] 22248.1 48
As 55, 50 6 426.70
A, 55. 85 31 536. 61
Ag2,3 —~3.00 1
Aps -17.00 1
Asyz 14.00 1 J 1269. 6 6| 211.60
Sep.—Oct.. Ay 14.25 4 176.91 R(I) | 27760.4 42| 660.96
A, 4.80 5 312.70 R] 29030. 0 48
Ag 12. 00 6 389. 20
Ap 12.19 31 800. 09
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Table 9 : Analysis of variance for survival of large Meretrix by

treatment between successive two months.

Treatment Mean Term No. | Variance 's. 8. d. f. m.s
B; 3.83 6 369. 36 J 12.3 1 12.3
July—Aug.
- Ba 2.30 43 289. 74 RO 14015. 9 47 298.2
’ RJ 14028.2 48
B2 —6.00 1
‘ July‘——S‘Vep. By 17. 20 5 ‘ 469. 70 J 1467.2 3 489.1
B, 8.83 6 289. 00 R 11215.6 45 249.2
- Bg 0.81 37 219.20 RJ 12682. 8 48
Bias | — —2.00 1
Bi,s 17.00 1
By —21.00 1 J 3330.5 6 555.1
July—Oct. B: 18.50 4 293. 70 R 11724. 6 42 279.2
B, 6. 380 5 279.70 RJ 15055. 1 48
B; 14, 33 6 431..50
B, ~1.87 31 238. 90
Bi,e 15. 00 1 ,
B, 8.40 5 157.-80 J 1368. 2 3 456, 1
Aug.—Sep. ,
‘ B. 10. 50 6 37.80 R(J) | 14398.5 45 319.9
Bg -2.14 37 377.10 RJ 15766. 7 48
Bi,2,3 19.00 1
Bi,s 8. 00 1
Beys -12.00 1 J 2295. 4 6 382.6
Aug.—Oct. B; 7.25 4 60. 90 R(I) 10596. 0 42 252.3
' B: 7.00 5 566. 00 RJ 12891. 4 48
Bs 9.33 6 217.50
By —4,61 31 235.40
Bi1,2,3 4.00 1
By,s 17. 00 1
Bass —13.00 1 , J 1264. 9 6] 210.8
Sep.—Oct. B: 9. 00 4 114. 00 R 12155. 2 42 289. 4
B, 7.00 5 103. 00 RJ 13420. 1 48 )
Bs 6.50 .6 138.30
Ba -1.52 31 357.20
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Table 10 : Analysis of variance for survival of
Meretrix by treatment during No-
vember to March, when abundance is

kept stationary.

Source of o De,%lf'ees Sum of(Mean “R»
variation |g o401 squares| square value

Betweenvgiiiion 30 | 1.7797 | 0.0593 | 2.49%

Within class 18 | 0.4293 | 0.0238
variation

Total 48 | 2.2090

* indicates significance under 5% level.

Table 11 : Summary of the mean survival number
of Meretrix by treatment during the

period stationary abundance.

Treat~ Bottom harrowing KHIB OISR SN TRRED T2~ ~ 7 ) L.
froup | 1] 2|3 4|5 |67 VG T - RoREER (10 20, HHERILEERCS 310
Ag o 5 e 5 ZDOERBECERENLLND. S 3L HONE
As olo O-wﬁo R\ TRSEEDORE WY N R (1
A e o O 10,19 ), BHLUAEESHCA L REN, #HEOH TS
Az olololololo] olrniy ?ETHE BENARCEOHMBCEE LTrE»0
Ar 1Ol OIOIO|O[OC]0O] O +o010 HBEMERNEE LT L WIETFThs. L LELRE
Ag | O O 140,07 DD, TORBREBEATEIRL W, §E s TRER
Ags O O 40,02  SHOBEREGHEEE, RozobEarEEky —
Aze | O O ~0.04 BOCEEBLOLIEZLNY, MEESOMELE
A | O o —0.08 DHTECHEMSRHELELTS.
As 1O © O [-0.09  #MCHS A o\ C DAHTER b I HHER
A O |O| |O}-018 mummscss (5125, FEMLREOC oM
A © O =018 ooz Az ve 7, B2 — 7 ORERERAM
22 © o :3§ —HLTWBEELBNEDT (), HEECHD
Au o o FECABELLTOZLOLREL, WHLES LA
A e O l_g.24 2 ANTIWTT BEE Ui - 12
A o O |-0.26 Y EOSRICEK Y, SHE 2 2EE LSRR
Ao - L llpas WU, ~~7 ) OEEKEHEECHK D BIE RIS
As O|O|0O|Olog29 wEEZLMZ. '
Ass O O {-0.32
Az O| Ol-0.33 _ _ .
Ag '®) O 0 O |-0.35 Table 12 : Analysis of variance for survival of
Ag O O O O ~0.36 Meretrix by treatment during March
Ag O O —0.38 to May, when abundance is increasing.
A, OO0 1010|029 40 Source of Degreesig ¢ |Mean “p
Ar O 8 —0.45 variation freedom| Sduares square value
:: © O ol |- 3 :g Between class | 39 | 1.7042 | 0.0437 | 0.64
As O|O0|0[0|0O|O|_ g5 withinclass 9 |0.6128 ! 0. 0681
Azz O O —0.53 variation
A O O _0: 56 Total 48 | 2.3170
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Fig. 10 : Manthly number of Macira
veneriformis in total samples.
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Table 13 : Analysis of variance for survival number
of Mactra by treatment during the

period of decreasing abundance.

Source of De%;eesisum of Mean “F»
variation freedom‘squares square| value
Between class
variation 10 | 0.4109 | 0.0411 0.98
Within class
variation 38 | 1.5977 | 0.0420
Total 48 | 2.0086
Table 14 : Analysis of variance for survival

number of Mactra by treatment during

the period of stationary abundance.

Source of Degrees‘sum of |Mean “F
variation freedom SAUATES square| value
Between class
variation 30 | 1.9818 | 0.0661 0.59
Within class
variation 18 | 2.0176 | 0.1121
Total 48 | 3.9994
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Table 15 : Analysis of variance tor survival
number of Mactra by treatment during

the period of increasing abundance.

Source of Deiiees‘Sum of |Mean “F7
variation freedom| SAUares square value
Between class
variation 39 | 1.8654 | 0.0478 0.39
Within class
variation 9 | 0.4819 | 0. 0535
Total 48 | 2.3473
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Table 16: Analysis-of variance for growth
(weight) of Meretrix by treatment
during the period of decreasing

abundance.
Source of De%rfeessum of Mean “F”
variation freedom|Sduares | square value
Between class 6 |8.6019| 1.45| 1.28
__ variation
Within class 42 |47.5925 | 1.13
variation
Total 48 |56.2844

Table 17 : Analysis of variance for growth
(weight) of Meretrix by treatment

during the period of stationary
abundance.
Source of De%?esSum of Mean “F7
variation freedom| Sduares| square value
Between class I
variation 23 | 12.7364] 0.554 0.29
Within class
variation 25 | 46.6463] 1.866
Total 48 | 59. 3827
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Fig.11 : Manthly mean values of oxygen consumed

from KMnO,s. (O Surface layer, © 10 cm, Jayer)

and ignition loss (@ Surface layer, @ 10 cm. jayer).

Table 18 : Analysis of variance for growth
(weight) of Meretrix by treatment

during the period of increasing
abundance.‘
Source of Degrees!sum of |Mean “F”
variation ¢ o q 0! Squares spuare value
Between class 14 |20.5673 1.47] 1.04
variation
Within class
variation 34 | 47.8536] 1.41
Total - 48 | 68.4209
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Table 19 : Analysis of variance for the change of oxygen consumed from KMnO4 by treatment during
July to December (surface layer of bottom). }

Ap---Non-treatment plots. Ag---Plots treated between November and December, As---Plots treated

before November but not between November and December.

Treatment . Source of Degrees of | Sum of Mean “F”
group Mean Variance variation freedom squares square value
Between class
Aq 33. 87 1552. 38 variation 2 3464. 50 1732, 25 1.09
Within class
Ay 56. 64 1192, 34 variation 44 69686. 85 1583. 79
A, 45.00 1864.88 | Total 46 73151, 35
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Table 20 : Summary of the change of oxygen
consumed from KMnOs by treatment
for the period of December and January
(surface layer of bottom).
Ay--- Non-treatment plots. Aj--- Plots

treated betwen December and January.

Ajs---plots ‘treated before December but

not between December and "January.

Treatment .
group Term No. Mean Variance
Ag 13 56. 31 1389. 73
A 16 64. 50 1568. 10
As 19 55. 48 992, 59
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Table 22 : Summary of the change of oxygen
consumed from KMnO4 by treatment
for the period of December and January
(10cm. layer bottom),

For Ag,Aj,Aq see footnote of Table 20.

Treatment .
group Term No. Mean Variance
Ao 13 50.19 2497. 02
A 16 36. 38 1891.’08
A; 19 33.42 791. 59
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Table 21 : Analysis of variance for the change of oxygen consumed from KMnOs by treatment during

July to December (10cm. layer of bottom).
For Ay,Ag,As see footnote of Table 19.

Treatment . Source of Degrees of | Sum of Mean “F”
group Mean Variance variation freedom squares square value
Between class ‘
Ay 6. 70 1138. 50 variation 2 2336.97. 1168. 48 1.03
Within class
Ar 12.12 1380. 17 variation 44 49860. 90 ‘ 1133.20
Aq 23.13 929.62 | Total 46 52197. 87
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Table 23 : Summary of the change of ignition-loss.
by treatment during July to December
(surface layer of bottom).
For Ao,ArA; see footnote of Table 19.

Treatment .
group Term No. Mean Variance
Ay 19 58.11 1058. 82
Ay 14 67.36 2681.55
Ay 16 34.25 2012. 90

Table 24 : Summary of the change of ignition-loss
by treatment for the period of December
and January (surface layer of bottom).
F(gr Ay, A A, see footnote of Table 20.

Treatment .
group Term No. Mean Variance

A, 13 55.15 697. 97

Ag 16 50. 31 2712.09

As 20 58. 30 963. 77
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Table 25 : Summary of the change of ignition-loss
by treatment during July to December
(10cm. layer of bottom).
For A, Ar,As see footnote of Table 19.

Treatment : .
group Term No. Mean Variance
A, 19 36.45 1890. 53
A 14 39.14 2378.52
Aq 16 34.84 2453. 39

Table 26 : Summary of the change of ignition-loss
by treatment for the period of December
and January (10cm. layer of bottom).
For Ap,Ar,As see footnote of Table 20.

Treatment L i
group Term No. Mean [ Variance
Ay 13 65. 88 6288. 72
A 16 22. 84 2128.76
A, 20 4,13 2096. 15
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Fig. 12 : Sketch-map of tide-pool (Ono Laboratory) showing the position of;fche stations

at which samples were taken. (1-5 Bottom®mud, a-f Sea water)
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