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Thermal Tolerance of Eggs, Planktonic Larvae and Settled Juveniles

of the Pearl Oyster, Pinctada fucata martensii (Dunker)
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Abstract : Eggs, planktonic larvae and settled juveniles of the pearl oyster, Pinctada fucata
martensii (Dunker), was examined in their thermal tolerance during various developmental stages.
Materials were obtained from two mother strains originating in Mie and Nagasaki Prefectures.
This study was carried out using a thermal gradient apparatus, which can control eleven different
temperatures ranging from 26 °C to 49°C and eight different exposure times from 7.5 minutes to 24
hours. At 24 hours after the initial time of exposure, survival rates and normal developing rates
were determined by counting live and normal larvae. Based on these results thermal tolerance was
compared among different developmental stages and between strains.

LTs, values of eight-cell embryos in 7.5, 15, 30 minutes and 24 hours exposure were 34.5, 32.9,
31.2 and 29.2°C for the Mie strain, and 36.4, 34.5, 33.6 and 30.4°Cfor the Nagasaki strain. The
coresponding values of the stages .from straight hinge larvae to settled juveniles were 41.8-44 .4,
41.0-43.0, 40.9-42.9 and 35.3-36.8°C for the Mie strain and 41.7-44. 1, 41.4-42 .4, 40.7-42.2 and
35.5-37.1°C for the Nagasaki strain. Each stage after the straight hinge larvae had remarkably
high LT;, value (5.3-10.0°C) than the eight-cell stage. It was obserbed that the LT, values of each
stage tend to decrease with increase of exposure time. No remarkable changes were observed on
thermal tolerance in stages following straight-hinge. It was also shown that the LT, values of
each stage except for the eight-cell stages were similar between the two strains. The difference of
LTs, values between strains in the eight-cell stage may possibly be due to the distinction of egg
quality.

Compared with the LT, values of planktonic larvae stages of different bivalves species, the
pear] oyster has slightly higher values than those of Ruditapes philippinarum, and lower values
than those of Meretrix lusoria and Crassostrea gigas. On the other hand, the pearl oyster showed
smaller AT (test temperature minus rearing temperature) than those of the other three species.
Keywords : Pearl oyster, Pinctada fucata martensii, Eggs, Larvae, Juvenile, Temperature, Toler-
ance, LTs,.
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IRl =ZFRET 274 558617 S HIRMINC AT 2 SRR E

iR ¥ M B E KX No
RrBIX (5) 1 2 3 4 5 6 7 8 9 10 11
LR 2 ov 36 59 63 48 67
7.5 80 62 33 30 25 ® * * * * ®
15 48 44 45 30 * * ® * * # *
30 33 56 27 * * * * * * * *
60 51 60 22 * * % * * * * %
180 27 50 22 S % * * * % % *
360 63 32 30 * * * * * ® * *
720 53 29 B % * % ® * * * *
1,440 57 32 * * * % % * % % *
b u;i'x I3 ov 24.2 25.2 24.6 24.7 25.2
(c
7.5 26.8 28.6 30.4 32.1 34.1 35.0 37.8 39.6 41.6 43.7 45.4
15 26.6 28.5 30.3 32.2 34.1 36.0 37.9 39.7 41.7 43.8 45.8
3 26.5 28.6 30.5 32.4 34.2 36.0 38.0 39.7 41.8 43.8 46.0
60 26.5 28.5 30.4 32.4 34.2 35.9 37.8 39.6 41.7 43.8 46.1
180 26.6 28.4 30.3 32.2 34.1 35.9 37.7 39.7 41.6 44.0 46.3
360 26.8 28.7 30.4 32.2 33.9 35.6 37.4 395 41.3 43.4 45.8
720 27.0 28.6 30.3 32.3 33.9 35.6 37.4 39.2 41.2 43.1 45.3
1,440 27.4 28.7 30.4 32.4 34.2 36.0 37.8 39.5 41.4 43.3 45.1
A Z% F oY 100 93.2 100 100 100
(%
7.5 100 100 97.0 96.7 92.0 = * * * * *
15 100 95.5 86.7 80.0 =* * * * * * ®
30 97.0 100 86.2 = * * * * * * *
60 98.0 98.3 68.2 = * * * * * * *
180 100 8.0 54.5 = * * * * * * *
360 98.4 90.6 26.7 * * * * * % *
720 100 96.6 = * * * * * * * *
1,440 98.2 78.1 = * # * % * # * *
EFEAER oy 100 89.8 100 100 100
(%
7.5 100 100 93.9 96.7 88.0 = * * * * *
15 100 90.9 84.4 76.7 = * * * * * *
30 93.9 100 81.5 =« * * * * * * *
60 96.1 98.3 68.2 = * * * * * * ®
180 100 86.0 54.5 =% # * * * ® * *
360 98.4 90.6 26.7 =* * * * * * * *
720 100 96.6 * * * * * * * * *
1,440 98.2 68.8 = * * * * * * * *
Ok T on + + + o+ 4+
7.5 + 0+ 4+ o+ 4+ o+ o+ = - = -
15 + 0+ 4+ o+ o+ £ - = -
30 + -+ + + + + + - - - -
60 s S T S
180 + o+ 4+ 4+ o+ £ - = -
360 S S
720 T R S e
1,440 + + + + - - - — - -~ -
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YRR 09 MR AR L, SEHOKILITI405 Q4N RS bo.
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ESEE #% M B E X No.
HRIX (%) 1 2 3 4 5 6 7 8 9 10 11
PEE e ov 11 21 44 32 4
7.5 29 20 15 17 14 15 19 9 22 42 45
15 20 37 23 39 18 21 12 20 33 39 18
30 19 12 23 22 1230 24 23 51 35 29
60 24 27 3 22 24 16 19 5 53 32 38
180 107 100 48 8 17 22 16 37 40 50 33
360 50 29 25 63 36 35 4 32 70 234 126
720 28 36 26 32 22 30 45 37 59 3B 21
1,440 30 43 27 33 41 18 37 41 51 60 236
R R oV 25.8 25.1 24.6 25.2 25.2
(c)
7.5 26.8 28.6 30.4 32.2 34.2 36.1 37.9 39.8 41.8 43.9 45.6
15 26.6 28.5 30.3 32.2 34.1 36.1 38.0 39.9 41.9 44.0 46.0
30 26.5 28.6 30,5 32.4 34.3 36.1 38.1 39.9 42.0 44.1 46.1
60 26.5 28.5 30.4 32.4 34.3 36.0 37.9 39.8 42.0 44.1 46.3
180 26.6 28.5 30.3 32.3 34.2 36.0 37.8 39.8 41.8 44.1 46.4
360 26.9 28.8 30.6 32.4 34.0 35.8 37.5 39.6 41.4 43.6 45.9
720 27.1 28,8 30.5 32.5 34.1 35.7 37.5 39.4 41.4 43.3 45.4
1,440 27.5 28.8 30.5 32.5 34.3 36.1 37.9 39.6 41.5 43.3 45.1
S =S ov 100 100 100 100 100
(%)
7.5 96.6 95.0 93.3 88.2 100  93.3 100 100 90.9 92.9 45.6
15 100 100 95.7 100 100  95.2 91.7 100 93.9 15.4 5.6
30 100 100 100 100 100 100 100  95.7 45.1 0 0
60 100 100 100 100 100 100 100  96.4 13.2 21.9 0
180 100 100 100 100 100 100 100 64.9 0 0 0
360 100 3.1100 100 91.7 100 95.6 3.1 21.4 0.4 O
720 100 100 100 100  95.5 96.7 93.3 1.6 8.5 14.3 42.9
1,440 100 100  92.6 100 100 100 405 4.9 0 11.7 0
IEHERR o 100 100 100 96.9 100
(%) .
7.5 96.6 85.0 93.3 8.2 92.9 80.0 100 100 90.9 7.1 0
15 95.0 100  91.3 97.4 88.9 90.5 91.7 90.0 21.2 O 5.6
30 100 100  95.7 955100 96.7 95.8 91.3 15.7 0 0
60 95.8 96.3 96.7 95.5 100 93.8 94.7 92.7 13.2 21.9 0
180 100 100 100 97.5100 100 100 0 0 0 0
360 96.0 93.1 100 100  83.9 100 84.4 3.1 21.4 0.4 0
720 96.4 97.2°100 100 955 96.7 93.3 1.6 8.5 0 9.5
1,440 93.3100 852 87.9 78.1 72.2 81 49 0 33 0
B kK TE o + o+ + o+ o+
7.5 + + + + 4+ 4+ 4+ 4+ 4+ o =
15 + + + + + + 4+ + £ - =
30 + + + + + + + £ - - =
60 + + + + 4+ + + £ - - -
180 R . S R T
360 + + + + + = + - - - =
720 + + + + + = - - - - =
1,440 + 4+ + + x £+ - = = - -

+ R LA Y B ToREAEE — L 2R, £ ERE.
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fI%R3 ZBRET 2PH »oBLALT VREMSECHT 5 SiREMEBRER

i # M & E K No
BRI () 1 2 3 4 5 6 7 8 9 10 11
BERAA K ov 25 32 2 3 31
7.5 7 15 2 15 14 21 12 14 9 15 12
15 16 21 13 27 23 16 23 32 30 34 15
30 17 22 25 20 19 14 21 31 24 25 19
60 24 22 22 25 32 32 32 19 26 23 24
180 ©28 19 16 17 31 32 61 18 14 17 36
360 27 26 33 23 25 27 22 17 30 20 24
720 123 17 2 17 19 15 27 3 15 35
1,440 13 19 22 23 19 15 29 27 24 43 39
?%ﬁgzi;%ﬁ% oY 25.1 25.5 24.5 25.0 25.0
o :
7.5 26.6 28.3 30.1 32.0 34.0 36.0 37.8 39.7 41.8 44.0 45.7
15 26.3 28.3 30.1 32.0 34.0 36.0 38.0 39.9 41.9 44.2 46.2
30 26.2 28.3 30.3 32.2 34.2 36.0 38.1 39.9 42.0 44.1 46.3
60 26.0 28.3 30.2 32.3 34.1 35.9 38.0 39.7 42.0 44.2 46.5
180 26.2 28.2 30.0 32.1 34.0 35.8 37.7 39.8 41.8 44.2 46.6
360 26.5 28.3 30.3 32.1 33.1 34.9 36.6 38.8 40.7 42.9 45.4
720 25.9 27.7 29.4 32.1 33.1 34.8 36.6 38.6 40.6 42.6 44.8
1,440 26.4 27.7 29.4 32.1 34.0 35.7 37.6 39.4 41.5 43.3 45.2
G N oY 100 100  95.0 100  96.8
(%) —
7.5 100 100 100 100 100 100 100  78.6 88.9 80.0 0
15 100 100 100 100 100  93.8 95.7 100 96.7 8.8 0
30 100 100  96.0 100  94.7 100 100  96.8 87.5 28.0 10.5
60 100 955100 100 100 100 100 100 3.8 87 0
180 100 100 100 100  96.8 96.9100 100 0 0 O
360 100 96.2 100 100 100 96.3 95.5 17.6 20.0 0 0
720 100 100 100 100 100 94.7 66.7 0 0 0 0
1,440 100 100 100 100 100 100 6.9 0 0 0 0
Efﬁ:gﬁi$ o 96.0 93.8 95.0 97.2 96.8
6)
7.5 100  86.7 100  80.0 100 100 91.7 78.6 77.8 13.3 0
15 93.8 100  92.3100 100 93.8 95.7 96.9 96.7 0 0
30 94.1 95.5 96.0 80.0 94.7 100 100 96.8 66.7 28.0 10.5
60 87.5 95.5 90.9 96.0 96.9 9.9 9.9 8.2 3.8 87 0
180 100 100 100 83.2 96.8 96,9100 1.1 0 0 0
360 100 96.2 93.9 95.7 100 92.6 95.5 17.6 20.0 0 0
720 100 941 8.2100 100 895 467 0 0 0 0
1,440 100 94.7100 957 94.7 66.7 0 0 0 0 0
vk K 0v + + + + 0+
7.5 + + 4+ + 4+ + £ £ = = =
15 S S S S S - - - RS
30 + 0+ 4+ + 4+ 4+ x££ - = =
60 + + 4+ + + 4+ £ - = =
130 + + 4+ + 4+ £ x - = = =
360 + 0+ + 4+ 4+ £ £ - - = =
720 + o+ - - = = =
1,440 + + = = = = = =

+ B LA Y 2T oMEATAE, - 0 2EERE, £ WERE,
VOB 0 TR R R L, AREORIBICI4405 (24EER) RS EIL O,
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R4 ZBERET 27 A»LBONT7NT 0 CEHEICHT 2 SEEMERERER
iRt # A B E K No
RefiX () 1 2 3 4 5 6 7 8 9 10 11
B 2L 0V 24 17 17 25 24
7.5 58 10 13 11 8 13 6 21 14 12 10
15 29 10 12 14 25 11 15 2 7 10
30 5. 11 10 6 8 9 13 14 23 13 1 {
60 9 12 8 10 2 2 6 3 8 18 5
180 4 13 9 8 19 12 5 13 19 33 11
360 6 10 6 17 16 17 13 4 9 11 16
720 13 15 45 9 12 5 9 7 6 4 13
1,440 15 15 16 15 38 14 6 20 13 17 8 |
# R E oY 24.8 23.8 245 24.4 24.8 '
(c)
7.5 27.4 29.1 30.8 32.5 34.4 36.3 38.0 39.8 41.8 43.9 45.7
15 27.2 29.1 30.8 32.5 34.4 36.3 38.1 39.9 41.9 44.0 46.0
30 27.2 29.1 30.9 32.7 34.5 36.3 38.2 39.9 42.0 44.1 46.1
60 27.1 29.1 30.8 32.8 34.5 36.2 38.0 39.8 42.0 44.1 46.3
180 27.2 29.0 30.7 32.6 34.4 36.1 37.9 38.9 41.9 44.1 46.5
360 27.3 29.0 30.6 32.3 33.2 34.8 36.5 38.8 40.4 42.6 45.1
720 26.9 28.5 30.0 32.6 33.5 35.1 36.8 38.7 40.6 42.6 44.7
1,440 27.4 28.7 30.3 32.9 34.6 36.4 38.1 39.7 41.6 43.5 45.3
3 (g% # 0 100 100 94.1 100 100
%)
7.5 100 100 100 100 100 100 100 100  85.7 100 0
15 100 100  90.0 91.7 100 100 100 100 86.4 0 0
30 96.1 90.9 100 100 100 100 61.5 92.9 73.9 0 0
60 100 100 100 100 100 100 100 100 0 5.6 20.0
180 100 100 100 100 100 100 100 0 0O 0 0
360 100 90.0 100 100 100 100 923 0 11.1 0 0 ‘
720 100 100 97.8100 100 100 0 0 0 0 0 |
1,440 100 933100 933 8.8100 0 0 0 0 0
IE#ERE 0" 87.5 94.1 88.2 92.0 83.3
(%) |
7.5 96.6 100 100 100 100 100 100  95.2 50.0 0 0 |
15 100 100  80.0 83.3100 100 100 100 68.2 0 0
30 88.2 81.8 80.0 100 100 66.7 53.9 929 0 0 0
60 100 100 75.0 100 100 100 83.3 66.7 0 56 0
180 100 84,6100 100 94.7 91.7100 0 0 0 0
360 100 90.0 100 100 100 100 69.2 0 11.1 0 0
720 84.6 80.0 8.9100 100 100 0 . 0 0 0 0
1,440 100 933100 933 63.2 286 0 0 0 O 0
Bk oY + + £ o+ 4
7.5 £ £ *x 4+ 4+ £ + +x * - -
15 + + +x 4+ £ £ + + * - - |
30 £ £ £ + *+x 4+ £ o - - - |
60 + + *x +* +* £ £ = - - - |
180 + 0+ + £ o+ 4+ £ - = = -
360 S S T
720 + 0+ + o 4+ - - = = = -
1,440 S -

+ T LA Y2 TOMEATE, — | 2RHEE, +  EiRE.
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%5 ZEBRETIYHAILBLNAEHREICHT 5 SEERERER
iR Emh # f 5 B K No
BB () 1 2 3 4 5 6 7 8 9 10 11
e R ov 20 58 15 22 25
7.5 27 9 17 19 1 15 3% 22 32 1 21
15 25 35 15 12 22 37 52 30 32 3B 35
30 17 30 14 4 15 8 23 2 64 30 27
60 18 19 61 42 42 18 9 108 25 14 21
180 17 19 13 22 9 24 10 14 13 20 77
360 23 16 31 9 17 9 29 24 15 5 14
720 14 49 14 16 16 7 7 15 20 39 24
1,440 25 17 7 48 20 15 18 12 19 11 13
%ﬁ(ﬂi&rﬁ oV 25.0 25.0 24.8 25.2 24.7
C)
7.5 28.7 30.4 32.1 33.9 35.9 37.8 39.7 41.5 43.5 46.0 47.6
15 28.5 30.3 32.1 33.9 35.8 37.8 39.8 41.6 43.7 46.2 48.3
30 28.6 30.6 32.5 34.4 36.3 38.1 40.1 41.9 44.1 46.2 43.4
60 28.5 30.6 32.4 34.4 36.2 37.9 39.9 41.8 44.1 46.2 48.6
180 28.6 30.5 32.3 34.2 36.1 37.9 39.8 41.8 43.9 46.3 48.8
360 28.9 30.7 32.4 34.2 35.6 37.3 39.1 41.3 43.2 45.5 47.9
720 28.8 30.5 32.2 34.5 35.8 37.5 39.3 41.3 43.3 45.2 47.5
1,440 29.2 30.5 32.2 34.5 36.3 38.1 39.9 41.7 43.7 45.5 47.4
o &%) # ov 95.0 100 100  90.9 100
(%
7.5 92.6 100 100 100 100 100 97.1 955 78.1 9.0 0
15 100 97.1 100 100  95.5 100  96.2° 96.7 0 0 0
30 100 93.3 92.9 100 100 100  95.7 69.2 0 0 0
60 100 100 100 100 100 100 44.4 0 0 0 4.8
180 100 100 100 100 100 91.7 0O 0 0 0 0
360 100 100 100 100 100 66.7 0 0 0 0 0
720 92.9 100 100 100 100 0 0 0 0 0 0
1,440 96.0 100 100 100 95.0 0 0 0 0 0 0
EFERE o 95.0 100 100 86.4 96.0
(%)
7.5 85.2 100 100 100 100 100 94.3 90.9 78.1 0 0
15 100 94.3 93.3100 955100 96.2 8.7 0 0 0
30 100  93.3 92.9100 93.3100 95.7 65.4 0 0 0
60 100 100 100 100 100 100 44.4 O 0 0 0
180 94.1 100 100 100 88.9 87.5 0 0 0 0 0
360 100 100 100 100 100 33.3 0 0 0 0 0
720 92.9 98.0 100 100 100 0 0 0 0 0 0
1,440 88.0 94.1100 100 70.0 © 0 0 0 0 0

D sl 0o MR E AT L, SEHOKIIZ1440%) (240FN) HefR S b .




TR6 RIFEET 2746855070 8 MIlEMINCAT 2 HiBEMABRER

iR ¥ B B E K No.
BRI (49) 1 2 3 4 5 6 7 8 9 10 11
AR B oY 600 600 196 391 325
7.5 516 446 243 546 166 132 * * * * #
15 - 162 197 134 113 56 * *® * * * *
30 149. 179 268 165 * * * * ® * *
60 721 129 260 655 * * * * ® * *
180 636 313 427 65 * * * * # * ®
360 ¥— 352 170 * * * * * * ® *
720 658 408 64 * * * * #* ® ® *
1,440 329 312 187 * * * * ® ® * *
B BE R OB 0 25.2 25,0 24.7 24.9 24.8
(C)
7.5 27.1 28.7 30.4 32.1 34.0 35.8 37.5 39.2 41.1 43.7 44.8
15 26.9 28.7 30.4 32.1 34.0 35.8 37.7 39.4 41.2 43.9 45.8
30 27.3 29.3 31.0 32.8 34.6 36.4 38.3 39.9 41.9 43.9 46.0
60 27.3 29.2 30.9 32.8 34.6 36.2 38.1 39.8 41.9 43.9 46.1
180 27.4 29.2 30.9 32.8 34.5 36.3 38.0 39.9 41.8 44.0 45.9
360 27.7 29.4 31.1 32.8 34.0 35.7 37.3 39.3 41.1 42.8 45.4
720 27.4 29.1 30.6 32.8 34.0 35.6 37.3 39.1 41.0 42.7 45.0
1,440 27.8 29.1 30.7 32.7 34.6 36.2 38.0 39.6 41.5 43.3 45.1
K R oY 99.7 100 96.4 99.5 97.5
(%)
7.5 98.8 98.2 99.6 97.1 95.8 81.1 = * * #* *
15 100 97.5 99.3 91.2 87.5 = * * * #* *
30 100 98.3 97.8 97.6 = * * % * 5 *
60 99.9 99.9 98.8 84.7 = * * * * * *
180 99.7 98.4 98.4 80.0 = * * * ® * *
360 W— 97.7 98.8 % * * * * * # *
720 98.8 99.5 23.4 = * * * * * * *
1,440 99.1 99.7 82.9 = * * ® * ® #* *
ﬁ”%‘?i)fﬁi oY 99.5 99.5 95.9 98.7 96.6
(%
7.5 98.1 98.0 97.5 94.9 90.4 78.0 % * ® * *
15 100 97.0 95.5 81.4 73.2 = * #* * * *
30 98.7 98.3 97.8 97.6 = # * * * * *
60 99.6 98.6 98.8 84.7 * * * * * #* *
180 99.5 97.8 93.4 67.7 = * * * * * *
360 W— 94,9 95.3 = * % * % * * *
720 97.9 93.6 12.5 =* * * * * * * *
1,440 98.2 98.7 41.2 =* * * * * * * *
I koM RE oY + + + + +
7.5 + o+ + o+ o+ 2 - = = = =
15 + + + + + * - - — — —
30 + 0+ o+ = = = = = -
60 + + + + = - - - = = -
180 + + + + - — — - — — -
360 + + + + — - — — — - -
720 + + + + + - — — — — -
1,440 + + + + =+ — - - — — —
g AL, K IR AT + 3R A Y £ TOMEANTE —  SIkE, £ MG RS,
VOB PR 0 (IR R AT, BEdEKIRIZ1440% (24RFRT) SERE S L.




%7 RBEET aVYF 4 256506 N-DERMGEICHT 5 SiREMRBRER

iR # M i E X No
X () 1 2 3 4 5 6 7 8 9 10 11
B E 2 oY 69 72 44 29 42
7.5 9% 94 102 8 19 73 71 78 103 50 50
15 140 107 9 137 131 121 107 120 101 130 86
30 125 137 111 125 91 132 113 119 34 78 77
60 126 117 9 144 130 126 129 103 108 139 113
180 116 161 134 143 104 221 118 112 101 107 107
360 88 114 145 94 92 80 138 18 123 167 118
720 95 78 106 95 119 154 147 132 120 115 83
1,440 118 133 117 134 116 129 87 139 39 89 88
%ﬁ(ﬂa?lf;‘z 0v 25.0 25.0 24.6 24.5 23.9
T
7.5 28.8 30.5 32.0 33.7 35.5 37.3 39.0 40.8 42.6 44.9 46.3
15 28.5 30.4 32.0 33.7 355 37.3 39.2 40.9 42.7 45.0 46.9
30 28.8 30.7 32.4 34.2 35.9 37.6 39.5 41.1 43.1 45.1 47.0
60 28.7 30.7 32.4 34.2 359 37.6 39.5 41.1 43.1 45.1 47.0
180 28.8 30.5 32.1 33.9 35.7 37.4 39.1 41.0 42,9 45.1 47.3
360 29.0 30.6 32.3 33.9 35.2 36.8 38.5 40.4 42.2 24.3 46.6
720 28.8 30.4 31.9 341 353 36.8 38.5 40.3 42.2 44.0 46.1
1,440 29.3 30.5 32.1 34.2 35.9 37.5 39.2 40.8 42.6 44.4 46.2
HE (g/%) # oY 100 95.8 100 100 100
(4 .
7.5 100 97.9 100 100 100 97.3 98.6 100 71.8 8.0 0
15 99.3 100 100 100  99.2 99.2 99.1 96.7 70.3 0.8 0
30 100 100 100 100 100 985 98.2100 94.1 0 0
60 98.4 99.1100 979 99.2 98.4 99.2 942 0 0 O
180 100 100 99.3 99.3 100 100  97.5 0 0 0 0
360 100 100 100 100 100 825 9.4 11.3 0 0 0
720 98.9 100  97.2 100 83.2 99.4 0.7 18.2 200 2.6 O
1,440 100 99.2 100 100 100 426 0 00 o0 0
EHAERE oY 91.3 91.7 90.9 89.7 97.6
(%)
7.5 98.9 97.9 93.0 97.6 98.3 89.0 95.8 89.7 11.7 0 0
15 93.6 100 100 97.8 99.2 99.2 98.1 70.0 3.0 0 0
30 100 100  98.2 100 97.8 97.0 90.3 97.5 1.8 0 0
60 98.4 99.1 100 97.9 985 96.8 946 282 0 0 0
180 100 99.4 95.5 9.6 9.1 97.7 924 0 0 0 0
360 98.9 100 99.3 100 989 8.5 15 97 0 0 0
720 93.9 84.6 93.4 97.9 706 896 0.7 17.4 200 2.6 0
1,440 100 970100 985 991 0 0 0 0O 0 o0
HE Tk K B oY + + +  + o+
7.5 + + + 4+ o+ + + = - - =
15 + + + + + + + £ - - =
30 + + + 4+ + 4+ £ +x - - =
60 + + + + + o+ + - - = -
180 + + + 4+ + 4+ £ - - - =
360 + + + o+ + o+ - - = - =
720 + + + + = = - - - - =
1,440 + £+ x - - - = - - -

+ R XA Y EToMHENE, - 2B, £ EiRE.
U ESIERREERN 0 (X E AT L, HEHUKRIZ14405 (24REMD) TR SRz Lo,




TRe REGRET 27258507027 v RESEICKT 2 SiEHMmaRBRER

R Al # M B E K No.
BRI () 1 2 3 4 5 6 7 8 9 10 11
BB P2 ov 71 55 54 71 97
7.5 58 98 56 42 71 40 49 52 44 54 39
15 58 197 47 27 53 29 89 65 74 66 49
30 3 76 81 62 105 30 38 43 56 37 39
60 143 223 104 132 129 48 69 97 64 28 32
180 8 96 163 77 124 67 133 94 74 73 120
360 101 8 42 39 45 9 8 54 70 55 8
720 42 105 33 58 60 68 102 57 54 53  64.
1,440 48 18 17 30 55 54 45 79 28 43 58
AR R 0V 24.9 246 25.1 24.9 25.7
(c)
7.5 29.2 30.8 32.3 33.8 35.6 37.3 38.9 40.6 42.3 44.4 45.8
15 28.9 30.7 32.2 339 35.6 37.3 39.1 40.7 42.5 44.6 46.4
30 29.1 30.9 32.6 34.3 35.9 37.5 39.3 40.9 42.8 44.6 46.5
60 29.0 30.8 32.5 34.3 35.9 37.4 39.2 40.7 42.7 44.6 46.6
180 28.9 30.4 31.9 33.4 351 36.8 38.4 40.1 41.8 44.0 45.4
360 29.3 30.9 32.4 34.0 351 36.6 38.2 40.1 41.7 43.6 45.4
720 29.1 30.6 31.9 34.1 35.1 36.6 38.2 39.9 41.6 43.3 45.3
1,440 29.4 30.6 32.1 34.2 35.7 37.3 38.9 40.4 42.2 43.8 45.5
Ok E v 100 100 100 100 100
%)
7.5 98.3 99.0 100  97.6 100 100 100 100 100  94.4 0
15 100 100 97.9 92.6 100  96.6 100  98.5 95.9 0 0
30 100 100 100 100 100 100 100 100 64.3 0 0
60 100 100 99.0 100 100 100 100 100 0 0 0
180 98.8 100  99.4 98.7 100 100 100 72.3 0 0 0
360 100 100 100  97.4 100 100 84.2 0 0 0 0
720 100 99.1 100 100 100 98.5 0 0 0 0 0
1,440 100 100 100  96.7 100 83.9 0 0 0 0 0
NS £ 0ov 100 90.9 90.8 97.2 95.9
(%)
7.5 95.0 96.0 92.9 92.9 98.6 100 96.0 93.1 50.0 20.4 0
15 87.9 90.4 80.9 81.5 8.8 93.1 92.1 93.9 50.0 0 0
30 80.6 895 86.4 96.8 92.4 86.7 89.5 97.9 3.6 O 0
60 90.2 90.6 87.5 96.2 96.1 97.9 82.6 8.7 0 0 0
180 96.4 97.9 96.9 97.4100 100 91.7 1.1 0 0 0
360 86.1 96.4 92,9 92.3 83.9100 23.2 0 0 0 0
720 81.0 91.4 939 8.2100 941 0 . 0 0 0 0
1,440 97.9 94,4100  96.7 87.3 25.9 0 0 0 0 0
ik B o + + o+ + 4+
7.5 + + + 4+ o+ + o+ o+ o+ o+ =
15 + + + + + + 4+ + o = =
30 + 4+ 4+ 4+ 4+ + o+ + £ - =
60 + + + + + 4+ + £ - - =
180 + + + + + 4+ + - - - =
360 + + + + + + = - - - =
720 + + + 4+ + = - - - - -
1,440 + + + + = = = = = =

+ LA Y e TOMKH TR, — ¢ SRR, £ WERE.
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]9 EBWGRET 274 26BN 70 7o VESEICHT 2 SRS R

o lmf f # f | E X No
MR () 1 2 3 4 5 6 7 8 9 10 11
PR 0oV 82 192 131 55 80
7.5 75 79 8 101 69 64 54 108 30 38 42
15 21 34 62 71 16 41 22 31 26 57 53
30 370 201 109 217 62 63 41 106 62 102 59
60 66 129 29 35 39 72 73 33 51 44 79
180 70 64 21 254 119 94 97 24 45 16 59
360 90 53 177 51 3 25 77 88 37 64 38
720 4 39 79 22 52 253 130 87 215 63 36
1,440 62 100 43 28 95 74 40 68 25 73 51
é%ﬁ(i@fi ov 25.3 25.1 24.3 25.0 25.0
T
7.5 29.0 30.3 32.1 33.7 35.5 37.3 38.9 40.6 42.5 44.8 46.2
15 28:8 30.5 32.1 33.7 35.5 37.3 39.0 40.7 42.6 45.0 46.8
30 29.0 30.8 32.5 34.1 35.9 37.5 39.4 41.0 43.0 45.0 47.0
60 28.9 30.7 32.3 34.2 35.8 37.4 39.2 40.9 43.0 45.0 47.2
180 29.0 30.7 32.3 34.1 358 37.5 39.2 41.0 42.9 45.3 47.4
360 29.3 31,0 32.6 34.2 35.1 36.7 38.3 40.3 42.0 44.1 46.3
720 28.9 30.5 31.9 34.4 35.2 36.8 38.4 40.2 42.0 43.3 45.9
1,440 29.1 30.4 31.9 34.4 36.1 37.7 39.4 41.0 42.8 44.6 46.4
£ R O oY 100 99.5 99.2 96.4 100
(%)
7.5 100 100 100 100 100 100 100  99.1 96.7 31.6 0
15 100 100 100 100 100 100 100 100 76.9 0 0
30 100 100 100 100 100 100 100 100 0 0 0
60 100 93.4 100 100 100 100 100 100 0 0 O
180 100 100 100 100 100 100 979 0 0 0 0
360 100 100 100 100 100 100 247 0 0 0 0
720 100 100 100 100 100 996 0 0 0 0 0
1,440 100 100 100 893100 0 0 0 0 0 0
IE#ERE oY 76.8 99.5 99.2 83.6 97.5
(%
7.5 96.0 91.1 93.0 90.1 97.1 953 90.7 8.0 76.7 0 0
15 90.5 79.4 98.4 88.7 93.8100.0 90.9 80.7 231 0 0
30 90.5 8.1 96.3 97.2 93.6 95.2 95.1 896 0 0 0
60 86.4 88.4 72.4 88.6 87.2 8.6 76.7 152 0 0 0
180 62.9 87.5 95.2 96.1 90.8 89.4 680 0 0O 0 0
360 846 50.9 91.5 84.3 694 960 0 0 0 0 0
720 8.4 89.7 759 8.4 923 822 0 0 0 0 0
1,440 9.2 950 834 8.1 316 0 0 0 0 0 0
HE iR 18 o + + + + 4+
7.5 + + + 4+ o+ 4+ o+ + £ - -
15 + + + 4+ + + 4+ = - - -
30 + o+ + 4+ + + £ = = =
60 + + + + + + + £ - - -
180 + + + + + £ x - - - -
360 + 0+ + + £ - - - - - -
720 + + + + 4+ + - - - - -
1,440 - - - + +&+ = - - - - -
+ LA Y S TOMKD R, — @ Pk, £ WERE
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R0 REFRET 2074 2686 N HEHREICHT 2 SREMRBRER

ER A # M R E X No
WX () 1 2 3 4 5 6 7 8 9 10 11
wRmEEE oY 27 25 14 36 38
7.5 24 31 14 34 46 18 17 22 24 27 38
15 4 45 33 59 26 38 66 14 32 19 5
30 14 25 29 35 37 10 49 19 21 61 38
60 15 31 28 39 21 40 24 55 27 17 19
180 34 21 28 40 53 27 26 40 51 42 25
360 29 24 18 27 25 22 41 26 33 28 21
720 29 26 33 29 35 26 39 36 35 56 4l
1,440 32 39 29 26 38 51 38 37 46 44 53
EREE 0 24.8 24.8 25.2 25.2 25.1
()
7.5 29.9 31.0 32.5 34.2 36.1 38.0 39.5 41.2 43.2 45.4 47.0
15 29.6 31.0 32.7 34.2 36.1 37.9 39.8 41.4 43.4 45.5 47.5
30 29.2 31.0 32.8 34.5 36.3 37.8 39.9 41.3 43.4 45.4 47.6
60 20.1 31.3 32.5 34.7 36.1 37.7 39.7 41.2 43.4 455 47.8
180 29.4 31.1 32.5 34.3 36.0 37.8 39.5 41.5 43.3 45.6 47.9
360 29.6 31.0 32.9 34.3 35.9 37.6 39.2 41.3 43.0 45.1 47.4
720 29.7 31.1 32.7 34.5 36.0 37.4 39.2 41.0 42.9 44.7 46.9
1,440 30.1 31.2 32.7 34.6 36.4 37.9 39.6 41.2 45.3 44.9 46.7
£k & 00 96.3100 100 97.2 92.1
(%)
7.5 100 100 100 97.1 95.7 100 94.1 95.5 91.7 0 0
15 100 97.8100 98.3 96.2100 955100 0 0 0
30 100 100 100 100 94.6100 100 31.6 0 0 0
60 100 96.7 96.4 97.4100 100 958 0 0 0 0
180 100 952100 950 98.1 96.3 69.2 0 0 0 0
360 96.6 100 100 92.6 96.0100 2.4 0 0 0 0
720 100 96.2100 100 686 57.7 0 0 0 0 0
1,440 100 100 9.6 923100 20 0 0 0 0 0
E¥ERE 0V 96.3 100 100 944 92.1
(%) .
7.5 100 100 100 97.1 95.7 100 94.1 955 83.3 0 0
15 97.7 97.8 100  98.3 92.3100 955 929 0 0 0
30 100 100 931100 946100 100 2.1 0 0 0
60 100 96.7 96.4 94.9100 975 958 0 0 0 0
180 100  95.2100 95.0 9.2 9.3 115 0 0 0 0
360 96.6 100 100 92,6 96.0100 0 0 0 0 0
720 100 96.2100 100 686 5.7 0 0 0 0 0
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Thermal Tolerance of Juveniles, Young and Adults of

the Pearl Oyster, Pinctada fucata martensii (Dunker) _
Yukihiko Watanabe

Watanabe, Y. (1988). Thermal tolerance of juveniles, young and adults of the pearl oyster,
Pinctada fucata martensii (Dunker). Rep. Mar. Ecol. Res. Inst., No. 88203 :33-71 .

Abstract : Thermal tolerances of different developmental stages of the pearl oyster, Pinctada
fucata martensii (Dunker), were studied. Short and long term tests on juveniles (2 mm in shell length),
young (10-45 mm) and adults (60 mm) were conducted in the test chambers and outdoor channels. In
short term tests, exposure temperatures ranged from 30°C to 46'C and 8-9 different duration of
exposure from 7.5 minutes to 72 hrs were chosen. After 24, 72 and ca. 168 hrs from initial time of
exposure, survival rates were estimated. The LT, values of 2-60mm size, except suspected weak 35
mm size, were 42,3-42.7°C in 7.5 minutes exposure. The values showed a tendency to decrease with
the increase of exposure time. No remarkable change was observed among the stages from 2 to 60
mm size.

Long term tests were conducted in the summer, 1985 and 1986. In 1985 pearl oysters of 16mm size
were examined for 3 months (early July to late September) under natural seawater condition.
Although the seawater temperature rose up to 29.7°C during this period, all pearl oysters survived,
and their body weight and shell length increased twelve times and two times respectively. In 1986
pear] oysters of two different shell lengths (10 and 60 mm) were examined under 6 different
temperature conditions ranging from AT 0°C to AT10°C, During the test period natural seawater
temperature rose from 21°C to 26°C. Because of the high mortality of 10 mm size class in all the
experimental conditions including the contrast, tolerance of young pearl oysters to the thermal
stress was not determined. Mortality rate of 60mn size increased with higher temperatures. At AT
0, 2 and 4C almost all pear] oysters survived, but-suffered 50 % mortality at AT6 °C and 100%
mortality at AT 8 and 10 'C, Test results on thermal tolerance of adult pearl oysters indicated
that the maximum survival temperature was about 35 ‘C and that reattachment ability was lost at
32-337C.

Keywords : Pear] oyster, Pinctada fucata, Juvenile, Young, Adult, Temperature, Tolerance,
LTs,.
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718 ) —(Keal 34.0 41.0 37.0 35.0 30.0 32.0 33.0
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H> D50% EFAERBEZ B L 25, SHMEEEXZ L o PSEIIRD TERL
THN, 7.5 1552HEMBERAZICBCTHENEIZ0LCLUTTH-2 (B 6E),
SRINFRERTIZ, BWMR2BERRIC, FFEHE ZIT - 2BAIIE, HEEICEEHEH
LNBTNE D, ERERFLHE S NERI—BED SN, UL, 25 LEE
1, T2RFIBRDETCHERFICII TR TTL Tz, 20 k9 @R T E L
MREMICL B 2 v 7R RERE LTRHRELLEEZLNS, $7-, AEIZREL
M IZERERETH o722 b s, A L SEEMLUNOER I & 5FE- 828 b 5t
FEeoic, MBRXTRFZEREZRTHRA(2 mB TIR720E, 10ml EoHT
(Z168IE[H]) TOERMERT, EHEREL RO, WIHEFCERE O EF#HFry et al, 1946)
LIS, SEEMBRTELIRTRCHEBSEZRIT 2 LR E L2555, kil
72 &) TR LSO BRI L 2B E BT 270000, EALHEREY, FX LT
A O REERIC L > THEEN S, T - FEWESRELIIO L DIZ> T,
HAIL24RE RIS E TIT DI T B, IR DT, Brett(1952) 75 WIHASEIE EE % 5k
DLGRICHCTW 3 RBRMM O 1AM LRTHS 5,

A, EEAEIREMEER E T 23R/ 2, 10, 35, 45, 60mm (B —2, 4, 6,
8, 16) DEBFRIEHMARICOWT, S50%EFFREELIEEL LT, Hlmﬁﬁﬂgf %1k
'ﬁ%&#@#%ﬁﬂfék,%wﬁ(ﬁ% 6) NDAF— /c%¢mmm&mﬁT¢é
A A ST, T DOMDFE BRIEHERIC 3FAE 2 LIERD & e h - 72 (8 3
x, E2H).

%mﬁméﬁmﬁﬁﬁ$ﬁTL1mt@maqu,®:mx%—v#7:%ﬁ4m
EHERDLITBIT2—2DfE2MICHE L Tw3, Q4RNHREDELEIZETFD
MDD -7z, L) ZODFREMNEZ 5NDE. LA Lahs, Tavr{ okikl,
CDAT=YHEMDEI SFHNICHL L T2 L n oy MR L R4 w-0T, @D
P ELTHBHEEZLNE, Lrl, JOSEIZHONTIE, 43S ETERRS
TOHEGET 2L E»H A 5,

Pk, Aalsr L WA - T (1988) DARBRAE R Z 46T 5 &, T 2 v 7 A4 Ot (s,
RERA 5 DRV AEEAFAT T 2 BT TRBICHE L D, FOH%IIIFHEEGR, S F5EE
HzmlT, T0FFRELENMEZTLIILLREENTVWRLNEEZ LIS,

TavHAOERBLUREIZRITTHEOBEIZOWT, £501966) 3% Tl
RESNLTavH A0 FIREFEECESCTEZELTW 2, MHFQ7D, D5

\

ﬁ} 5




53 —
(1977) 13 BHBTREE, WA (1968), HHiE(1976) 3EERHEEEEL, TNLNERLLT
MetL7, ChbnWER, F#B2~4FOREZMY K- LbDTH LY, wiiLd
BEO FRIF2T~30C L e - T b, Hf(1974) 13, 7KiR14°C THIH L TV 72 15mm
DT aXHATE R, 33, 35°C ORI L, 240 R OIET T E TR, 33C
T78.3%, 35C T86.0%%, =H*xD16.7%, 68.7%, T 1) M28.3%, 82%F L )&

{, BiBITHT AIEPIEIRINS 2L NS E L,

AET - 72 SRR RERIC B\ T, 7KIB21C THE LR 10mOMERNEE,
fEERT24RERE, HEMRIERE31.0C, 34.2°C, 36.4°C T, IEMEBALAA b 24RFRITRDIET L,
EFNENO0%, 0%, 93.3% Thortz, 72, KiR3C THE L72EEY. 35mDFHR N
BAICIE, EREEES2. 4°C, 34.1C, 36.0C, 38.1CT, ZNEFNIECFHII3.3%, 3.3
%, 0%, 100%TH -7, MPORBIER L AMOMRE LT S L, AHOTHH LY
BIRICHT BRI EET 2R L), F, BkoTrR, THYOMRLIELT
ATH, MELEOSEEMEZHT 22 LIk o7, 202 L3, REFIOREKRD,
HIH (1974) H14C 128 LT, 4ED21, 30C TERENZENT, 16CHmHWRRTH - 7
F?, BIEGHRIC L2 L0 LEEEINDE, SEDOREBERTY, 24ReHEMIXD50%
IFEAERBE L, fFEKERC XICHHN, 1.8CHE L >Tnr,

. SRAINEFATRERFKE

1985 N E (2, 16mmE % W5 (c L TER L7z ARKIRSRM FIzh T 5 RINEIT s
R L AUE, AEHRERORIEIZIS.5C H 5k EIC ER L THRm29.7CITEL, £D
$o4C 2 TIRT L., ZORBTEHERBOETHA LT, RERME I HRE DMK
B2 D L RS A LU,

1986FENEZ(212, 10mE L60mE Z ¥ RIZL T, AT 0°CEAH ATIOCIKETD
6 Brps o HiBlgn B 5 REBX TRIMERE € T 72,

10mmE OB AL, ATI0C X TIRRIEHS3C B2 5 L{I&Efehr g, 4CEHA
2 ¥ 4 ABTAEIC 2ESTEE L7, AT 8°CIXTIF32CHE THERU IR FhE ) &
Hs, 32.8~35.6°C ORI &RBEL L7z, AT 6°CIXTIE30.4~32.0C DRI T
B T STORNTEE L, L Lahs, AT 4 CLUFO 3 RERILIZEGTL B
L FO R BATES L, RERHETIRIZBIT 2R ER AT 4 CIKT26%, AT 2 CKT
4%, AT 0°CETI6% & 7otz MBI YL b g <& AT 0°CIKTH KWL 2



— 54 —

DESH), WTILOHBRICBEWTORENTEERD N o722 L (E4E) Db,
ZORBRIZHA7210m B OB S CHEH 72 8 v AJREI IR T WS, 72,
TaAYHAPET BERERDTNOREL L, BEUSNOERAIBELLE LEL LN,
AR FIEICEHEl S -1 R LRI N T W3, 72, BIFOESICERBEFELT
Ehe L zARKBRFFTORMAERBOMBEL b, BAESZ LV E WS ERE %L -
Twad, -7, ZORBEPL10mENFHRMOEFTREREZCSRT L 12
BITLRETHLEEZLNG, B, FOEHEEEMARCBCT, BOREE
B OMICHETOREEP RS L N/235mE L, ZoRKICH7210mE 212, RILA
CERIIENTEY, BZLCRRFILEPLEIN LD LHEIND,

R CaBRICAV7260m BOBAE, AT 4°CLITD 3 REX TIIFEET AR & 7%
orz GESED Dizat L, AT 6°CKX TR EOMEIE L, AT STCTRE AT
10C X TIRABIARM P 12 2BAFEE L7222 L (ES5E) 2 5, BB & 177 Be RS ki
EOWTOMEPRFLENZbDEEZ LD, ATICK, AT 8CIXKE: b35CLLED
BFERIEA 3 HELER L2 %Ic B IBs L2 2 X (R E10)1, 72X 44 14E£80
EFAT R ERRARIRII3SCHHEICH 2 L 2RBLTWALDEEZ N5, £, 7k
#832~33C fHETHEL LOMEH HEREh 288k L Tvra &, s R 1 AR
FORENPFEERDEN L 722 L (E4R)H 5, 60mBOEE@ERFHEIT L VKR
THBLEEZOLND, 4B, BMEOHRIZIIUL, TavH4 D2 ~4FHDEED
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HR1 Tavh 4o 2mEicHd 2 EEEmRBRERE (RRTAEKRIEIC)
EMERR | OB B E (C) 31.4  33.2 354 375 40,0 41.2 43.1 45.1
4R ERE (%) 100.0 80.0 100.0 90.0 100.0 100.0 60.0 0.0
7.5% | T2RERATRAERRE (%) 100.0  70.0  90.0  90.0 100.0 100.0  30.0 0.0
# OB OE (C) 31.4  33.2 354 376 40.1 41.2 43.2  45.2
24BERBAERE (%) 90.0  90.0 90.0 100.0 90.0 70.0 0.0 0.0
15457 | TeRERItRAETER (%) 80.0 90.0 90.0 100.0 90.0  70.0 0.0 0.0
¥ B OB E (C) 31.4  33.2 354 37.7 40.2 41.3 43.2  45.3
2ARFRRAETRE (%) 90.0 100.0 100.0  90.0  90.0  70.0 0.0 0.0
304 | T2RRRATEAERE (%) 90.0 100.0 100.0  80.0  70.0 0.0 0.0 0
¥ B OB OE (C) 31.5  33.3  36.2 37.7 40.1 41.3 43.3  45.2
24FFRABAERE (%) 100.0  100.0 100.0  90.0  90.0 0.0 0.0 0.0
605 | T2HERATAAETRE (%) 100.0  100.0 100.0  90.0 0.0 0.0 0.0 0.0
# oRB OB E (C) 31.7 33.5 358 38.0 40.3 41.7 43.7 45.5
2AMEEI R AETRE (%) 100.0 100.0 100.0  90.0 0.0 0.0 0.0 0.0
1805 | TIREMIAAEEE (%) 100.0  100.0 100.0  60.0 0.0 0.0 0.0 0.0
¥R OB OE (O 31.6 33.3 358 37.9 40.2 41.5 43.5 45.4
ARERIR AR (%) 80.0 100.0 100.0 60.0 . 0.0 0.0 0.0 0.0
3605 | T2RERIRAETERE (%) 80.0  90.0 100.0  30.0 0.0 0.0 0.0 0.0
o OB OE (C) 3.7 335 359 379 40.3 41.6 435 45.4
24 AETR R (%) 90.0  90.0  70.0 0.0 0.0 0.0 0.0 0.0
7205 | T2RERIFRAETESE (%) 90.0  90.0  70.0 0.0 0.0 0.0 0.0 0.0
o & E(C) 3.8 33.5 35.7 38.0 404 41.6 43.6 45.3
2ARFRATEAETRSE (%) 100.0  100.0  80.0 0.0 0.0 0.0 0.0 0.0
144055 | T2RRRRAETRE (%) 100.0  90.0  50.0 0.0 0.0 0.0 0.0 0.0
AR B M B R (C) 9.1 191 191 19.1 191
ARERIE R (%) 95.0 100.0 100.0 100.0 100.0
09 | TERHEERE (%) 95.0  90.0 100.0 100.0  100.0
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&2 Tavr4o2mBicHy 2 mREmRBER GEREMHKE23TC)

HEER | % B B E (O 31.8 340 358 38.0 39.8  41.4 42.7 45.1
24RERIRERE (%) 100.0. 100.0  96.7 .100.0 100.0 100.0  70.0 0.0
7.557 | T2RERTRAETRE (%) 100.0  83.3, 90.0 96.7 96.7 93.3 50.0 0.0

# M OB E(C) 31.8 3.1 3.7 38.1 39.6 41.3 42.8 45.0
24RERIRAERE (%) 93.3 9.7 96.7 100.0 96.7  86.7 3.3 0.0
155 | 72WERTRAERE . (%) 90.0 93.3 90.0 93.3 86.7  53.3 0.0 0.0

# M OB E (C) 31.8 340 3.6 379 394 41.2 423 4438
24 ERE (%) 93.3 96.7 90.0 100.0 96.7 60.0 0.0 0.0
307 | T2RREIRAERE (%) 86.7  96.7  86. 93.3  90.0 0.0 0.0 0.0

-

-

38.0  39.7  41. 42.3 4.9
96.7  70:0 0.0 0.0 0.0
83.3  26.7 0.0 0.0 0.0

o

® BB E ) 31.8  34.0 3.
24RpMRAERE (%) 100.0 100.0  93.
604 | T2RFRARAEIRE (%) 93. 100.0  86.

w

W
-3

¥ oA R OE (C) 31.8  34.1 35,

-

38.0 39.7 41.3 426 45.0

| 24RERIRAETRE (%) 100.0  93.3 9.7  90.0 0.0 0.0 0.0- 0.0
1804 | T72mERAHRAETRE (%) 96.7 9.0 93.3  50.0 0.0 0.0 0.0 0.0

38.0 39.8 41.4 42.8  45.
0.0 0.0 0.0 0.0 0.0

—

¥ OB OB R (C) 31.8 34.1 35,
4R R AETRE (%) 100.0  100.0  100.

<o 0

3605 | T2RRRIERATRAE (%) 100.0  90.0  76.7 0.0 0.0 0.0 0.0 0.0-
#m o R B (C) 31.8  34.2 359 38.1 40.0 416 429 452
4R BARE (% 100.0  100.0  96.7 0.0 0.0 0.0 0.0 0.0
7205 | T2RRMITRAETRE (%) 96.7 100.0  90.0 0.0 0.0 0.0 0.0 0.0

W

MWoB OB OE (C) 31.8 34.2 359 38 40.1  41.8  43.4 45
24REI TR ERRE (%) 96.7 96.7 73.3 0.0 0.0 0.0 0.0 0.
144055 | T2REETRERE (%) 93.3 80.0 23.3 0.0 0.0 0.0 0.0 0.0

35
(=1

B | B B OB OB (C) 22.8 228 228 228 22.8

24MRRIRAEEE (%) 100.0  96.7 96.7 100.0  93.3
05 | T2RERITRAETEE (%) 100.0  90.0  90.0 100.0  93.3
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W3 Favr 4o 2 mEIc T b EEEM R R

(RERAISI B 7KIR28C)

el | @ & @ s o)l 336 35.6 379 40.4 415 434 45.2

" QARSI (%) | 100.0 © 80.0 80.0 90.0 90.0 30.0 0.0

7.5% | TOREMIEZEARE (%) | C90.0  60.0  70.0 70.0 80.0 10.0 0.0

B oRk i B (C) | 33.6 357 38.0 404 417 435  45.3
2UMEHIBAEE (%) | 900 100.0  90.0 50.0 50.0 0.0 0.0 i

1500 | TOMBIERLERER (% 700 90.0 9.0 50.0 50.0 0.0 0.0

M oM R O (C) | 357 35.7  38.1 404 417 435 455

QAMFHITS AR (% 8.0 -90.0 90.0 90.0 10.00 0.0 0.0

3040 | 7omEp9sEREE (%) | 70.0 90.0  80.0 70,0 0.0 0.0 0.0

BoMOB O (0 33.7  35.6 38.2 40.3 41.9 43.8 456

QAMBEI TR (%) | 1000 70.0- 80.0 70.0 0.0 0 0.0

607 | T2MRRTRAERRE (% 90.0 50.0 70.0 40.0 0.0 0 0.0

o oE ) 33.7 357 381 40.5 417 43.6  45.6

QAR (%) | 90.0  80.0 40.0 0.0 0.0 0.0 0.0

1805 | 7oMA%AERREE (%) | 60.0  60.0 30.0 0.0 0.0 0.0 0.0

ok B % (C) | 337 35.7 381 404 417 - 43.6  45.6

Q4RI (%) 70.0 8.0 30.0 0.0 00 0.0 0.0

3605 | ToMERIFRAREE (%) | 700 700 0.0 0.0 0.0 0.0 0.0

T omh R B (O) 33.7 359 381 40.5  42.0 43.8 456

2ARFE TR (%) 9.0 9.0 0.0 00 00 00 0.0

144025 | T2RERITRERRE (%) 9.0 8.0 00 0.0 00 00 0.0
i

whRE| B OB B (C) 285 285 28.5 285 28.5 285 285

QURFEIAERRE (%) | 100.0  100.0 160.0 100.0  90.0 100.0  100.0

0oy | T2NRAESR (%) | 10000 100.0 100.0 100.0  80.0 100.0 100.0




R4 T ATHANLmEICH T 5 BRRMABRER (RERAIEAH /KR 21°C)

mMEER | B B O % (C)| 319 344 362 37.8 40.0 41.6 436 455
‘ DARSRIAERRSE (%) | 1000 1000 1000 100.0 100.0 100.0 0.0 0.0
7.5% | ToEsmRAERRE (%) | 1000 100.0 100.0 100.0 100.0 100.0 0.0 . 0.0

16 MR (%) | 1000 1000 100.0  96.7 100.0 . 100.0 0.0 0.0
B oW o\ OE (C)| 319 343 362 37.8 400 41.0 432 454
ARGRIHATRE (%) | 1000 100.0 100.0 100.0 100.0 93.3 . 0.0 0.0
155 | ToReRI#ARR® (%) | 100.0 100.0 100.0 100.0 100.0 3.3 0.0 0.0
168HERIFLAERR% (%) | 100.0 100.0  93.3 100.0 100.0 0.0 _ 0.0 0.0
oA W O (C)| 319 346 36.0 37.7 39.8 417 421 455
QR (%) | 100.0  100.0 100.0 100.0 100.0 0.0 0.0 0.0
05 | ToREEIMATAR (%) | 9.7 100.0 100.0 933 9.7 0.0 0.0 0.0
16SHRIERA (%) 96.7 100.0 9.7 93.3° 9.7 0.0 0.0 0.0
B oM | B (C)| 319 3.5 361 377 39.8 417 431 454
QABERIGRAERE (%) | 93.3 100.0 100.0 100.0 90.0 0.0 0.0 0.0
605 | ToRREAMARRE (%) | 933 100.0 100.0 93.2 167 0.0 0.0 0.0
1SR AR (%) | 83.3  96.7 100.0 93.3 100 _ 0.0 0.0 0.0
B oM o\ B (C)| 319 345 361 377 398 417 431 454
URSAIAIE (%) | 1000 1000 933 1000 0.0 0.0 0.0 0.0
1805 | 7omERRAAEREE (%) | 100.0  100.0  93.3  90.0 0.0 0.0 0 0.0
168RFRI TR (%) | 96.7 100.0  93.3  60.0 0.0 0.0 0.0 .
B oMo E (C)| 319 342 3.2 38.0 400 417 433 45.6
AREFAATRE (%) | 10000 1000 9.7 6.7 0.0 0.0 00 0.0
360% | T2RSRIEAERRE (%) | 1000 100.0 9.7 0.0 0.0 00 0.0 0.0
16SBERT AR (%) | 1000 1000 96.7 0.0 0.0 0.0 0.0 0.0
B o o ECC)| 319 343 36.2 37.9 400 4.7 433 456
2RI (%) | 1000 1000 100.0 0.0 0.0 0. 0.0 0.0
7209 | ToMEMIEAETRR (%) | 1000 100.0 1000 0.0 0.0 0. 0.0 0.0
168HERS AR (%) | 1000 10000 900 0.0 00 0.6 0.0 0.0
Bk o B (C)| 319 342 36.4 381 400 416 424 45.6
QWIS (%) | 10000 10000 6.7 00 00 0.0 0.0 0.0
144047 | T2RERERAERRS (%) | 100.0  100.0 0.0 0.0 0.0 0.0 0.0 0.0
168 SRR (%) | 967 1000 0.0 00 00 00 0.0 0.0
BB om B CC)| 319 342 364 38.1
205K | T2RERAAERE (%) | 96.7 1000 0.0 0.0
16809 AR (%) | 96.7 9.0 0.0 0.0
wmpe| M # @ B CC)| 209 209 209 209 209
2UMEMERE (%) | 1000 1000 100.0 1000 100.0
0% | 7omEmigEE (%) | 1000 1000 100.0 100.0 100.0
16T (%) | 1000 96.7 9.7 9.7  90.0
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RS 72074 DL0mE KT 2 BEEMRBEE (RRIREKENC)

HMRERN | B M W O (C)| 323 345 360 38.0 402 421 4.1 456
24 AERER (%) — 100.0 100.0 100.0 93.3 93.3 0.9 0.0
7.5% | T2RRRIRAERE (%) —  100.0 96.7 100.0 93.3 80.0 0.0 0.0
168RERI AR R (%) — 8.3  90.0 90.0 7.7 76.7 0.0 0.0
% M OB E (C)| 323 342 360 38.0 40.2 421 441 455
24MERIRAERER (%) — 100.0 100.0 100.0 100.0 = 63.3 0.0 0.0
154 | 72RERIRERE (%) —  96.7 100.0 100.0 100.0 0.0 0.0 0.0
168RFRI L TR (%) — 96.7 83.3 80.0 80.0 0.0 0.0 0.0
BoMOBR OE(C)| 323 345 360 381 39.8 42.2 442 45.7
24BFR TR ERE (%) — 100.0 100.0 100.0 100.0 0.0 0.0 0.0
305y | T2RRRMEAERE (%) — 100.0 100.0 100.0  96.7 0.0 0.0 0.0
1680 FAE AR (%) — 90.0 100.0 100.0  93.3 0.0 0.0 0.0
% M OB % (C)] 324 338 36.1 38.2 40.6 42.1 443 45.7
24RFEIRETRR (%) — 100.0 100.0 100.0 0.0 0.0 0.0 0.0
605 | T2RERIRERE (%) — 90.0 100.0  96.7 0.0 0.0 0.0 0.0
168RFRI AR E (%) — 76.7 100.0  96.7 0.0 0.0 6.0 0.0
# ROB E(C)| 324 344 361 381 403 42.2 441 45.7
ARFRITRATRE (%) | 100.0  100.0 100.0 100.0 0.0 0.0 0.0 0.0
180% | T2REMITAAEERE (%) | 10000 96.7  96.7  90.0 0.0 0.0 6.0 0.0
16851 AR (%) | 93.3  93.3  93.3  83.3 0.0 0.0 0.0 0.0
B OB OB K (C)| 324 343 361 381 40.3  42.2 440 45.7
2ARFRIRARSE (%) | 100.0 100.0 1000  76.7 0.0 0.0 0.0 0.0
3605 | T2RERATAAETRE (%) | 1000 96.7 100.0 3.3 0.0 0.0 0.0 0.0
168RFRRTLAETER (%) | 96.7  90.0  90.0 0.0 0.0 0.0 0.0 0.0
R OR OB (C)| 324 342 360 381 403 421 4.1 457
24RFHEITRARR®E (%) | 100.0  100.0  100.0 0.0 0.0 0.0 0.0 0.0
72007 | TRRERARAERRE (%) | 100.0  100.0  100.0 0.0 0.0 0.0 0.0 0.0
168IFRITR %% (%) | 93.3  90.0  86.7 0.0 0.0 0.0 0.0 0.0
BB OB K (C)| 324 31 36.0 381  40.3 422 44.2 456
2REMITRERS (%) 96.7  96.7  100.0 0.0 0.0 0.0 0.0 0.0
14405 | T2RRRATRAESRH (%) | 96.7  96.7  100.0 0.0 0.0 0.0 0.0 0.0
1680FRI %05 (%) | 83.3 933  93.3 0.0 0.0 0.0 0.0 0.0
oM OB O (C)| 324 340 36.0 382
TMER | TAREIEAESER (%) | 967 9.7 6.7 0.0
163FMHI 2 ERRE (%) | '96.7  93.3  56.7 0.0
MR % MR O () 29.7 297 297 29.7  29.7
2AWERI AL (%) | '100.0 100.0 100.0  93.3  100.0
09 | T2RRIZESRE (%) ] 100.0 1000 100.0  93.3 100.0
168REHT IR0 (%) ) 1000 100.0 100.0 93.3  96.7

——{3 A M
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456 TarH4DBmBICKHT >EREMARER (KBRESFEKE26C)

# @ OB B (C)| 31.8 341 361 38.1 40.0 41.7 44.0 454
24BERILAEREE (%) | 100.0 100.0 100.0 100.0  95.0  80.0 0.0 0.0
154 | 7T2RERRAEREE (%) | 100.0 100.0 100.0 100.0  90.0 5.0 0.0 0.0
168RsR2 R E (%) | 100.0 100.¢ 100.0 100.0  10.0 0.0 0.0 0.0
o oB B (C)| 31.7 34.0 363 381 399 414 43.7 452
2B E (%) | 100.0  100.0 100.0 100.0  95.0 0.0 0.0 0.0
305 | T2RERRAEREE (%) | 100.0 100.0  95.0  95.0  60.0 0.0 0.0 0.0
168MERI T4 AEFEE (%) | 100.0  100.0  95.0  95.0  20.0 0.0 0.0 0.0
oo B (C)| 31.7 34.0 36.4 38.0 39.9 41.7 43.7 45.2
24REMLAERE (%) | 100.0  100.0 100.0 95.0  15.0 0.0 .0 0.0
605 | T2RERAMRAEREE (%) | 100.0 100.0  95.0  85.0 0.0 0.0 .0 0.0
168RERITAERR (%) | 100.0 100.0  90.0  80.0 0.0 0.0 0.0 0.0
oM oiE B (C)| 31.7 340 36.2 381 400 421 439 454
24 AERE (%) | 100.0 100.0 100.0  45.0 0.0 0.0 0.0 0.0
1804 | 7omRRSTRAETRER (%) | 1000  95.0  55.0 0.0 0.0 0.0 0.0. 0.0
168HERA A TR E (%) | 100.0  90.0 5.0 0.0 0.0 0.0 0.0 0.0
# om | B (Cc)| 31.7 339 359 381 40.1 42.2 43.7 455
4RI AERE (%) | 100.0 100.0  55.0 0.0 0.0 0 0.0 0.0
3605 | T2MRRIAAERRE (%) | 100.0  85.0 0.0 0.0 0.0 0 0.0 0.0
168 IR AR (%) | 100.0  20.0 0.0 0.0 0.0 0 0.0 0.0
# o o® % (Cc)| 31.8 340 360 381 40.1 42,3 442 45.9
2RI AERE (%) | 100.0  95.0 0.0 0.0 0.0 0.0 0.0 0.0
7204y | T2EERARAERRE (%) | 100.0  45.0 0.0 0.0 0 0.0 0.0 0.0
1688 LR E (%) | 85.0  10.0 0.0 0.0 0 0.0 0.0 0.0
# o B B (C)| 31.8 340 35.0 375 401 42,3 442 459
24BRRATRAETRE (%) | 100.0  45.0 0.0 0.0 0.0 0.0 0.0 0.0
144057 | T2EERITRAEIRE (%) 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1680 AR E (%) 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o B E(C 31.7 340 350 37.5
TomER | T2RERAITRAERERE (%) 0.0 0. 0. 0.0
168MER L AETEER (%) 0.0 0. 0.0 0.0
sEmE: | & # B OB (C)| 262  26.2 2.2 2.2 262
24MER RS (%) | 100.0  100.0 100.0 100.0  100.0
0% | 72RERITRESEER (%) | 100.0  100.0 100.0  100.0 100.0
168RERI12 %4 (%) | 100.0  100.0 100.0 100.0  100.0
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HER7 Tavy4 osmilcad 2 EREnRRER (RRiiEEKELTC)

# fh B O (C)| 29.8 31.8 342 359 37.8° 397 420 43.6
_ BRI HAETRE (%) — - — 1000 100.0 100.0 100.0 0.0
154y | T2RRRIRATRE (%) — — — 100.0 90.0 100.0 80.0 0.0
168KFRI TR (%) — — ~— 100.0 90.0 100.0 10.0- 0.0
® M OB K ()] 298 3.6 34.1 355 37.6 39.5 41.7  43.2
24 TR ETRE (% — 100.0 100.0 100.0 100.0 100.0 - 80.0 0.0
305 | T2RERITRAETRER (%) — 100.0 100.0 100.0 100:0 100.0 0.0 0.0
1680 B % EFRE (%) — 100.0 100.0 100.0 100.0 100.0 0.0 0.0
# o o o CC)| 296 317 330 356 37.7 39.6 41.7 43.4
24WE R ERRE (%) — 100.0 100.0 100.0 100.0 100.0 0.0 0.0
6045 | T2RRRITRAERE (%) — 100.0 100.0 100.0 100.0  90.0 0.0 0.0
168BFEI R4 (%) — 100.0 100.0  90.0  90.0 0.0 0.0 0.0
¥ omoB B (C){ 301 32.0 33.6 36.1 37.9 399 419 4.2
4RI AR (%) — 100.0 100.0 100.0 100.0 0.0 0.0 0.0
1804y | T2REIZAERE (%) — 100.0 100.0 100.0  60.0 0.0 0.0 0.0
168 HAERRR (%) — 100.0 100.0 100.0  10.0 0.0 0.0 0.0
o OB E (C)| 303 323 338 363 38.2 40.2 421 442
24BERITRAERE (%) | 100.0 100.0 100.0 100.0  40.0 0.0 0.0 0.0
36047 | T2BERITRAESEZ (%) | 100.0  100.0  100.0 100.0 0.0 0.0 0.0 .0
168mERI 2 2E5% % (%) | 100.0 100.0 100.0  100.0 0.0 0.0 0.0 0.0
BB oE B (C)| 300 322 341 363 384 40.1 420 440
ARERILAETER (%) | 100.0  100.0 100.0  90.0 0.0 0.0 0.0 0.0 \
72047 | T2RERRTAAESRE (%) | 1000 100.0 100.0  20.0 0.0 0.0 0.0 0.0
168RFIBITAAERE (%) | 100.0 100.0  100.0 0.0 0.0 0.0 0.0 0.0
o OB B (C)| 2909 322 341 362  33.4  40.2 42,0 4.1
24RERI L AETR R (%) | 100.0  100.0  100.0 0.0 0.0 0.0 0.0 0.0
144057 | 72ReME/ESRE (%) | 100.0  100.0  90.0 0.0 0.0 0.0 0.0 0.0
168RFIMIT4AERRE (%) | 100.0  100.0  80.0 0.0 0.0 0.0 0.0 0.0
o oW E(C)| 299 321 341 362 384
T2WERS | T2RERIRAETRAR (%) | 1000 70.0 0.0 0.0 0.0
168REEITAETRE (%) | 100.0  60.0 0.0 0.0 0.0
SEEEE | B B B O (C) 6.9 16.9 16,9 16.9 16.9 ,
24BN ERGR (%) | 100.0  100.0  100.0 100.0  100.0 f
05 | 72ERETRAEREER (%) | 100.0 1000 100.0 100.0 100.0
168FI 44558 (%) | 100.0  100.0 100.0 100.0 100.0

— (3K
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$%8 T avH 4 D60mBE KT b EmiREMHSRER REBRAISEKIE25C)

B of OB B (C)| 323 345 36.4  37.6 39.9 418 43.7  45.3
USRS (%) | —  —  — 100.0 100.0 . 80.0 0.0 0.0
154 | ToRREIRRAEREE (%) | — — —  100.0 100.0 0.0 0.0 0.0
168RRRILERE (%) — — — 100.0 100.0 0.0 0.0 0.0
B oW o E (C)| 324 347 362 37.6 398 4.8 439 456
UBRBRERE (%) | — —  100.0 100.0 100.0 0.0 0.0 0.0
305 | TIRERBIBERE (%) | — —  100.0 100.0 80.0 0.0 0.0 0.0
168BMIRERE (%) | — —  100.0 100.0_ 80.0 0.0 0.0 0.0
B OB OB OB (C)| 323 342 362 373 399 41.9 443  45.8
URFRLAERR (%) | — —  100.0 100.0 60.0 0.0 0.0 0.0
605 | TRRRMRARRE (%) | — — 1000 1000 0.0 0.0 0.0 0.0
168HERIRAERRE (%) | — — 1000 100.0 0.0 0 00 0.0
= o@ o\ B (C)| 323 34.0 362 380 401 42,0 437 46.1
oUBRIBAERE (%) | — 100.0 100.0 80.0 0.0 0.0 0.0 00
1805 | 7ToRBRIMRAERE (% —  100.0 100.0 200 0.0 0.0 0.0 0.0
168BERIEARS (%) | —  100.0 100.0 20.0 0.0 0.0 0.0 0.0
B oM oW OB (C)| 323 340 358 381 403 42.3 445 46.0
UEEANAERE (%) | — 1000 100.0 200 0.0 0.0 0.0 0.0
36040 | TomsRmAERE (%) | — 1000 1000 0.0 0.0 0.0 0.0 0.0
168k 4 ETEE (%) — 100.0 100.0 0.0 0.0 0.0 0.0 0.0
B om o\ R (C)| 323 343 361 378 40.0 42.0 441 4538
QAR ATEE (%) | 1000 1000 10000 0.0 0.0 0.0 0.0 0.0
7205 | ToRRRNERtEREE (%) | 1000 80.0 400 0.0 0.0 0.0 0.0 0.0
168EEET SRR (%) | 1000 60.0 200 0.0 0.0 0.0 0.0 00
o o\ B (C)| 322 34.0 357 379 40.3  42.2 443 460
Q4B ERRE (%) | 1000 100.0 80.0 0.0 0.0 0.0 0.0 0.0
14405 | 7oRBRELAERE (%) | 1000 8.0 00 0.0 00 00 0.0 0.0
168EINE R (%) | 1000 800 00 0.0 0.0 0.0 00 00
¥ BB E (0. 318 339 357 379
TORERS | T2RERITRAEARE (%) | 100.0  60.0 0. 0.0
168B5M AR (%) | 1000  60.0 0.0 0.0
WEEE | 4 Mk @ PE (C)| 251 251 251 251 25.1
2AEER RS (%) | 100.0 1000 100.0 100.0  100.0
05 | 7TomERlEERE (%) | 10000 100.0  100.0  100.0  100.0
168ERFAERR R (%) | 100.0  100.0  100.0 100.0  100.0

(3RS




%9 — 1 FEBREXHOEPHAKE, £BK, Eh

' 0CK 2CRK ‘ 4CK
Z£EB% AB/H : -
kil ERE &K KB EREK HEER kB ERR HEH
0 7/3 20.8 50 20.8 50 21.3 50
1 7/ 4 20.7 50 21.3 50 23.8 50
2 7/5 20.1 50 50 21.5 50 50 22.4 50 50
3 7/6 20.0 50 21.4 50 22.1 50
4 7/7 20.3 50 21.8 50 22.7 50
""""" 5 7/8 209 50 224 s0  Taa s T
6 7/9 21.0 50 22.5 50 23.3 50
7 7/10 20.3 50 21.8 50 22.6 50
8 7/11 20.2 50 21.7 50 22.6 50
9 7/12 20.5 50 48 22.0 50 50 22.9 50 50
"""""" 10 713 212 s 232 so s s0 7
11 7/14 21.6 50 23.6 50 26.1 49
12 7/15 21.2 50 23.2 50 25.7 49
13 7/16 21.2 50 23.2 49 25.7 49
14 7/17 21.5 50 23.5 49 26.1 49
"""""""" 15 718 214 50 234 48 e Tag T
16 7/19 22.0 50 50 24.0 48 48 26.3 48 48
17 7/20 22.3 50 24.3 48 26.6 48
18 7/21 21.3 49 23.3 46 25.6 48
19 7/22 21.2 49 3.1 46 25.5 48
"""""" 20 723 215 a9 TR T T s g T
21 7/24 22.4 49 24.2 46 26.6 48
22 7/25 22.8 49 24.6 46 26.8 48
23 7/26 22.3 47 47 23.8 45 45 25.6 47 43
24 7/27 22.3 47 24.2 45 26.4 47
""""" 55 7/28  22.6 41 a7 kTN T T
26 7/29 22.8 47 242 44 27.2 46
27 7/30 23.8 47 25.7 43 28.0 43
28 7/31 23.3 47 25.3 40 27.6 42
29 1 24.0 47 25.9 36 28.2 41
""""" 30 8/2 237 46 33 5.6 33 27 o210 88 21
31 8/ 3 242 45 26.1 30 28.3 34
32 8/ 4 24.1 42 25.8 28 28.1 33
33 8/5 24.0 39 25.8 26 28.0 33
34 8/ 6 24.1 36 259 24 28.3 30
""""" 35 8/7 241 s34 Teso e TTTTagy Tag T
36 8/ 8 24.0 32 25.8 23 28.1 29




HEICBIT A R/HERDHEF (10mmEH)

6°CK 8CK 10C K
K HEREK HEK KiE EREK FEE KB ERE ER
21.8 50 21.6 50 21.1 50
23.7 50 25.0 50 24.1 50
26.5 50 50 28.1 50 50 28.3 50 50
2.4 50 . 29.3 50 20.9 50
2.8 50 29.2 50 30.2 50
Tors s0 T 2094 50 312 49
27.5 50 29.4 50 31.3 49
2.8 50 28.7 50 30.4 49
2.8 50 28.6 50 30.3 49
27.1 50 50 28.9 50 49 30.6 49 49
R 204 50 3.0 49
28.1 50 29.9 50 314 49
27.7 50 29.6 50 31.3 49
27.7 50 29.7 50 3.5 49
28.1 50 30.1 50 32.0 49
T80 s0 300 s 3.9 49
28.5 50 50 30.5 50 50 324 49 49
28.8 50 30.8 50 32.6 49
27.9 49 29.8 50 31.7 49
27.8 49 29.8 50 31.7 49
g0 a9 303 s 2.2 49
29.0 49 31.4 50 33.4 49
29.0 49 3.4 50 33.3 49
275 48 36 30.0 49 25 31.9 43 8
28.6 48 31.0 49 33.1 43
T4 a7 T 315 49 3.3 43
29.4 47 © 317 48 33.6 38
29.8 43 32.0 42 33.9 31
3.0 37 32.3 37 4.2 23
30.6 30 2.8 32 4.7 15
T304 24 24 2.4 21 17 2 9 3
30.8 17 2.8 21 34.6 2
30.5 15 25 17 3.3 0
30.2 13 2.6 14
30.4 10 32.9 11
05 8 31 10 T
30.4 33.1 9




— 66—

AR — 2 HEBREREMOBFHKE, £5E &

0CK 2CIX 4T
£BH% RA/B
RiE ERE FEH 0 KE ERE R R AEFRE RS
37 8/ 9 24.2 32 25 26.0 19 16 28.4 29 15
38 8/10 23.1 30 25.1 19 ' 27.5 29
39 8/11 23.0 30 25.0 19 27.3 29
"""""" s 8/12 236 24 255 18 219 20
41 8/13 24.5 19 26.4 16 28.8 25
42 8/14 25.5 15 27.3 14 29.7 23
43 8/15 26.0 15 27.7 14 30.2 23
44 8/16 26.5 13 10 28.3 11 10 30.8 19 14
“““““ 45 817 2.4 13 282 8 s07 1 7
46 8/18 25.7 12 27.4 7 29.9 17
47 8/19 26.7 11 28.5 7 30,9 17
48 8/20 25.8 11 27.3 7 20.8 13
49 8/21 26.8 10 28.3 6 30.9 13
""""" 50 8/22 266 8 9284 6 309 13
51 8/23 26.5 8 8 28.2 4 3 30.7 13 13
52 8/24 26.7 8 28.2 4 30.4 13
53 8/25 26.7 8 28.5 3 31.0 13
54 8/26 26.5 8 28.2 3 30,9 13
"""""" 55 s/21 2.6 8 283 3 309 13
56 8/28 26.6 8 28.3 3 30,9 13
57 8/29 26.6 8 28.4 3 31,1 13
58 8/30 27.1 8 7 28.7 3 3 31.4 13 13
59 8/31 27.1 8 28.5 3 31.3 13
e 91 271 s T 84 3 1.2 13
61 9/ 2 27.1 8 28.4 3 31.2 13
62 9/ 3 26.9 8 28.2 3 30,9 13
63 9/ 4 26.3 8 27.7 3 30.3 13
64 9/ 5 26.3 8 27.9 2 30.4 13
"""""" 65 9/6 22 8 8 219 2 2 304 13 13
66 9/ 7 26.2 8 27.8 2 30.4 13
67 9/ 8 26.2 8 27.7 2 30.4 13
68 9/ 9 26.2 8 27.7 2 30.3 13
69 9/10 26.1 8 27.6 2 30.1 13
""""" 00 911 2.0 8 215 2 TTaeq iy T
71 9/12 25.8 8 27.4 2 29.6 13
72 9/13 25.7 8 27.4 2 29.6 13
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HIE B B AERORR (10mE) (5]

6CRK 8°CK 10CK

AR HEK KiE BB ER iR ERE RER
4 33.3
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fRI0- 1 FHEBRK MO BPRkE, SRK, &

. 0CX 2CK 4CK
ReH%k A8
il ERE FEK KR AEEKR ER 0 RS AR EK
0 7/ 3 20.8 25 20.8 25 21.3 25
1 7/ 4 20.7 25 21.3 25 23.8 25
2 775 20.1 25 25 21.5 25 25 22.4 25 25
3 7/ 6 20,0 25 21.4 25 22.1 25
4 77 20.3 25 21.8 25 22.7 25
"""""" 5 7/8 209 25 224 a5 TTTTTayy s T
6 779 21.0 25 225 25 23.3 25
7 7/10 20.3 25 21.8 25 22.6 25
8 7/11 20.2 25 21.7 25 226 25
9 7/12 20.5 25 25 22.0 25 25 22,9 25 24
""""" T T S B S Y - =
11 7/14 21.6 25 23.6 25 26.1 25
12 7/15 21.2 25 23.2 25 25.7 2%
13 7/16 21.2 25 23.2 25 25.7 25
14 7/17 21.5 25 23.5 25 26.1 25
""""" 15 718 2.4 25 o3 5 g ey T
16 7/19 22.0 25 25 24.0 25 25 26.3 25 25
17 7/20 22.3 25 24.3 25 26.6 25
18 7/21 21.3 25 23.3 25 25.6 25
19 7/22 21,2 25 23.1 25 25.5 25
""""" 20 7/23 215 25234 a5 TTaeq ey T
21 7/24 22.4 25 24.2 25 26.6 25
22 7/25 22.8 25 24.6 25 26.8 25
23 7/26 22.3 25 25 23.8 25 25 25.6 25 25
24 7/27 22.3 25 24.2 25 26.4 25
s 7 e s T 207 o5 T 271 25T
26 7/29 22.8 25 242 25 27.2 25
27 7/30 23.8 25 25.7 25 28.06 25
28 7/31 23.3 25 25.3 25 27.6 25
29 8/ 1 240 25 25.9 25 28.2 25
""""" 30 8/2 237 25 24 256 25 25 are ey TTuyTT
31 8/ 3 24.2 25 26.1 25 28.3 25
32 8/ 4 24.1 25 25.8 25 28.1 25
33 8/ 5 240 25 25.8 25 28.0 25
34 8/ 6 241 25 259 25 28.3 25
"""""" 3B 8/ 7 241 25 e ey T gy ey T
36 8/ 8 24.0 25 25.8 25 28.1 25




HZIC BT B HEFRDHERE (60anF)

6CK 8CIX 10CK
iR AR HER KB AR HEEK ki ERE HEE
21.8 25 23.6 25 211 25
23.7 25 25.0 2 24.1 25
265 25 25 281 25 25 283 25 25
26.4 25 . 293 25 29.9 25
26.8 25 29.2 25 30.2 2
B 294 25 sz 25
215 25 294 25 3.3 25
2%.8 25 28.7 25 304 25
2%6.8 2 28.6 25 0.3 25
271 25 2 289 25 23 306 25 25
A 294 25 3.0 25
28.1 25 20.9 25 3.4 2
21.7 2 29.6 25 3.3 25
21.7 25 20.7 25 3.5 25
28.1 25 301 25 2.0 25
T80 25 300 25 39 25
285 25 2 305 25 2 324 25 2%
28.8 25 30.8 25 32.6 25
21.9 25 29.8 25 3.7 25
27.8 25 298 25 3.7 25
0 25 303 25 22 5
29.0 25 3.4 2 3.4 25
2.0 25 3.4 2 33.3 25
215 25 25 30.0 25 2% 3.9 25 %5
28.6 25 310 25 331 25
T294 25 3.5 25 333 25
294 25 31.7 2 33.6 25
298 25 32.0 25 3.9 25
30.0 25 32.3 25 1.2 2%
30.6 25 328 25 34.7 25
T304 5 25 2.4 25 25 2 25 24
208 25 32.8 25 3.6 25
305 25 32.5 25 3.3 2
302 25 2.6 25 4.4 25
304 25 29 25 348 25
O 1 5 %3 25
0.4 25 331 25 3.4 23




HR10—2 FEBREEXH0 0 KR, £&K EH

0CR 2CK 4CK
BABHEHK RA/H - :
ik ERE HEK KB ERN R kil ERE 4EXK
3  8/9 242 25 25 26.0 25 26 28.4 25 25
38 810 231 25 %5.1 25 25 25
39 8/11 230 25 25.0 25 27.3 25
""""" 0 sz w6 25 255 25 oy ey T
4 8/13 245 325 2%6.4 25 28.8 25
42 8/14 255 25 27.3 25 29.7 25
43 815 26,0 25 277 25 3.2 25
4 8/16 265 25 25 28.3 25 25 30.8 25 24
"""""" 55 817 264 25 sz 25 Tag e T
46 818 257 25 27.4 25 29.9 25
47 8/19 267 25 8.5 25 30.9 25
48 8/20 258 25 27.3 25 29.8 25
49  8/21 268 25 28.3 25 309 25
''''''' 50 8/22  26.6 25 284 25 a9 s T
51 8/23 265 25 25 8.2 25 25 30.7 25 25
52 8/24 267 25 8.2 25 30.4 25
53 8/25 267 25 28.5 25 3.0 25
54 8/26 26,5 25 8.2 25 309 25
""""""" 55 821 266 25 283 25 Taoe s T
5 8/28  26.6 25 8.3 25 3.9 25
57 8/29 266 25 8.4 25 3.1 25
58  8/30 271 25 25 8.7 25 25 31.4 25 25
59  8/31 211 35 28.5 25 31.3 25
e o1 e T %4 25 stz
61 9/2 211 25 8.4 25 3.2 25
62 9/3 269 25 8.2 25 30.9 25
63 9/4 263 25 2.7 25 30.3 25
64 9/5 263 25 279 25 304 23
"""""" 65 9/ 6 262 25 25 279 25 55 a0 m T
6 9/ 7 2.2 25 21.8 25 30.4 23
67 9/8 2.2 25 2.7 25 304 23
68 9/9 262 25 2.7 25 303 23
69 910 261 25 2.6 25 3.1 23
""""" L T T " A
71912 258 25 2.4 25 29.6 23




HE BT 2 HEROHER (60mE) (¥

6°CKX 8CKX 10C X
ki AR ER hiE AERE HEK KB AR fHEH
30.8 25 25 33.3 25 24 35.6° 19 9
29.8 25 32.3 25 34.6 4
29.7 25 32.1 .25 34.4 0
303 2 2.7 25 T
31.1 24 33.6 25
32.0 24 34.5 25
32.5 24 35.0 25
33.1 24 18 35.7 25 6
T a T 3.6 24 T
32.3 24 34.9 17
33.3 24 35.9 12
32.4 24 35.5 4
33.3 23 35.3 0
B R R
32.8 22 19
32.2 22
32.2 21
32.1 21
Ty g T
33.2 19
33.3 19
33.8 18 16
33.7 18
N 2T S
33.8 18
33.4 18
32.7 18
32.8 13
T2 13 1T
32.8 13
32.8 13
32.7 13
32.6 13
Taza g T







