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The Use of the Hardened Seed Opyster in the Culture of the
Food Oyster and Its Significance to the
Opyster Culture Industry

Yoshimitsu OGASAWARA - Utao KOBAYASHI - Ryo OKAMOTO
Atsushi FURUKAWA . Minoru HISAOKA - Kazuhiko NOGAMI

This paper presents the results of the study which was undertaken as a part of the countermeasure
aagainst the mass mortality of the cultured oyster, the disaster which recurred in western Japan since
1945 and killed 20 to 100% of the oysters in many oyster-farms located in the area. The damage was
‘most severe in Hiroshima Bay, but was also reported from other localities in western Japan, including
‘Okayama, Tottori and Shimane Prefectures.

Prior to this incident, a similar case of mass mortality of the cultured oyster had been known in
the Miura Peninsula region, Kanagawa Pref., besides many other cases of more localized mortality which
occurred in the oyster-farms in different parts of Japan. In the Miura Peninsula region, mass mortality
of the cultured oyster began in 1927 or soon after the raft-culture method was introduced into this
region, and recurred almost annually for nearly 10 years, causing the death of 50 to 90% of the oysters
in the oyster-farms located all along the coast of the peninsula. The cause of this misfortune was not
.clarified, though it was generally said that impeded spawning due to high water temperatures and high
salinities during the spawning season was likely to be the major cause.

There was striking resemblance between the mass mortality of the cultured oyster which occurred
in Hiroshima and other localities of western Japan since 1945 and the one which began in the Miura
Peninsula in 1927. The following points were common to both cases.

1. Massive death occurred in oysters in their spawning season in most of the cases, and in September

or October in some localities.

2. Adult oysters one year or more in age suffered mass mortality.

3. Percent motality was higher in those oysters which had grown fast and therefore was larger in size.

4. Hydrographic conditions in the oyster-farms did not differ significantly in the years of mass
mortality and in normal years, at least in Hiroshima Bay.

5. Death of oysters began when water temperature rose to 21 or 22°C, and increased somewhat in
parallel with rising water temperatures or salinities for a certain period of time. However, the
period of maximal mortality did not coincide with the period of the temperature or salinity
maximuim.

6. Percent mortality was not always related to the distance from the shore or to the depth at which

the oysters were suspended.
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7. During a spawning season the death of oysters occurred neither in an explosive manner nor
intermittently.
The cases of massive death of cultured oysters have been known in other countries as well as in
Japan, and the following factors, singly or in combination, have been suspected of being the causative
agent.

1. Abnormally low water temperature.

2. Low salinity.

3. Physiological impediment due to high water temperature and/or high salinity.

4. Insufficient insolation and consequent shortage of food supply, due to cloudy or rainy weather.
5. Parasite.

6. Unfavorable water quality produced by artificial or natural cause.

7. Simple disease.

8. Pathogenic micro-organism.

The present authors deduced that, if the causative agent, whether it be a sort of chemical substance
or a certain physical or biological factor or factors, is such that is inseparably combined with the
environment of the oyster-farm, prevention of the mass mortality will be very difficult to achieve,
because it necessarily involes an improvement of the environment. They deduced also that there would
be little chance of success if preventative measures were sought among those simple artificial measures
which could be easily thought of, because many investigators had failed, after years’ of research, to find.
even the slightest clue to the prevention of these disasters.

However, the authors discovered the following noticeable facts after analyzing closely the afore-
mentioned cases of mass mortality which occurred in Hiroshima and in the Miura Peninsula region.

1. Death was not suffered by those oysters whose spawning period was delayed as compared with the

oysters which were killed.

I

Natural oysters scarecely suffered death.

3. Death was not suffered by those oyster spat which were born and set during the period of massive:
death of adult oysters.

4. In the experiment in which the seed oysters from different localities of Japan were cultured under
similar environmental conditions in Hiroshima Bay for the purpose of finding the seed oysters.
resistive to mass mortality, percent mortality was low in the stunted or “hardened” seed oysters.
which - were specially produced for shipment abroad. These hardened seed oysters were produced
by restricting the subsequent growth of settled spat by exposing them to the air for comparatively
long periods of time.

On the basis of these findings. research was carried out along two lines. One line was concerned
with the culture of the “one-year oyster”, which is the culturists’ term for those oysters which are
raised from the spat collected around July and reach the marketable size as early as in the following
February or March. In this type of culture, spat are collected ‘as early as possible, raised as rapidly as
possible, and harvested as the food oysters before they ever attain sexual maturity. The other line of
research, which is the subject of this paper, was concerned with the elucidation of the reason why
natural oysters, as well as the cultured oysters which are either young in age or slow in growth, do no.
suffer mass mortality. In this line of study, hardened seed oysters were produced on an experimental
scale by exposing the spat to increased lengths of time and. thereby restricting. their .growth to an

extreme extent, and their physiclogical .and ecological characters were studied in comparisor: with those
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<of ordinary seed oysters. In other words, attempts were not made to search for the cause of mass
mortality so much as to produce oysters which are resistive to mass mortality. The study was further
-extended and dealt with the method of growing hardened seed oysters to the food oysters of marketable
size. ) .

The results obtained in these studies are summarized below.

1) Hardened seed oysters were produced from the spat which -settled on the strings of cultch in
late July. In late September or early October, these spat, as attached to the strings of cultch, were
placed on one of the horizontal shelves installed on the beach at four different intertidal levels res-
-pectively corresponding to the average daily exposure of about 18, 1534, 13 and 10%% hours, and cultured
(i.e., hardened) there until next August (“hardening period”). As a control, a group of spat of the
same origin were cultured during the same period by the simplified hanging method at a low level which
was scarcely exposed to the air (“ordinary seed oyster”).

2) At the beginning of the herdening period, spat measured 11.5mm in average shell height. When
the hardening period was over in next August, shell height measured about 25mm in the hardened
group and about 67 mm in the ordinary group. This shows that the growth was very slow in the
hardened group during the hardening period.

3) The hardening period was survived by 65.0% of the spat in the hardened group as against 36.4
9% in the ordinary group. Most of the mortalities occurred in the earliest part of the hardening period
and in the spawning season. In the former period injuries due to handling were the cause of the loss.
In the latter period, the ordinary group suffered mortalities ascribable to the physiological processes
-associated with spawning, and the hardened seed oysters which had been given average daily exposure of
18 hours suffered higher motalities than other hardened seed oysters, owing to the excessively long
-€Xposure.

4) In the ordinary group, water content of the meat was 78.2% in June or just before spawning,
and increased to 84.4% in August or after spawning. The corresponding values were respectively 80.5%
and 80.4% in the hardened group, indicating that before spawning the water content of meat was
higher in the hardened group than in the ordinary group and that the reverse was the case after
spawning. In addition, glycogen content of the meat (wet basis) of the ordinary group dropped from
1.69% to 0.4% during the spawning period. These facts indicate that hardened seed oysters waste less
energy in connection with spawning activity than ordinary seed oysters.

5) The rate of ciliary movement of the gill was almost always greater in the hardened group than
in the ordinary group, when there was a change in water temperature or in salinity. This fact suggests
that hardened seed oysters have greater adaptability to varying environmental conditions than ordinary
seed oysters. The rate reached the maxima at water temperatures around 32°C and at salinities of about
15 to 17%.

6) In ordinary seed oysters, the gonad began to develop around March and its maturing proceeded
gradually, until large amounts of genital products were released from June through August. This was
followed by the state commonly known as the “watery oyster”. In contrast, in stunted seed oysters,
development of gonad was not distinct until about May. Thereafter the gonad developed rapidly, and
then small amounts of genital products were liberated. This was immediately followed by the absorption
of the gonad and the infiltration of phagocytes, both of which accelerated the disappearance of the
gonad. Consequently, hardened seed oysters were scarcely found to be in the state of the “watery oyster™.

7) As to the sex composition, the proportions of males and monoecious individulas were greater in
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the hardened group than in the ordinary group.

8) In June and July, i. e., in the early part of the spawning season, measurements were made orn
the cross section of the middle part of the soft body of the seed oyster in order to determine the area
occupied by the gonad. In average, gonad occupied 35% and 69% of the area of the cross section
respectively in the hardened and the ordinary seed oysters, indicating that the proportion of the gonad
to the soft part, as well as the amount of ovarian eggs, was much smaller in the hardened seed oysters.
than in the ordinary seed oysters.

9) Individuals with abnormal multinuclear eggs or abnormal mass of male genital products occurred
in the ordinary group, but not in the hardened group. However, it is not likely that this phenomenon
is related to mass mortality.

10) Hardened seed oysters of average shell height of 28.81mm and ordinary seed oysters of 80.90 mm
were transferred to an environment favorable for their growth, and cultured there. In three months, the
hardened seed oysters grew to about 80 mm in shell height, or nearly the same size as attained by the
ordinary seed oysters, the growth of which was very poor during the same period.

11) 57.4% of the ordinary seed oysters and 78.4% of the hardened seed oysters survived the
abovementioned growing period, indicating the higher survival rate of the hardened seed oysters.

12) During the abovementioned growing period, degeneration of gonads was in progress in both
hardened and ordinary seed oysters. The majority of the ordinary seed oysters, however, contained genital
products and spawning took place until as late as September. In contrast, hardened seed oysters contained
those genital products which had been carried over from the spawning season, but these were not
liberated in the subsequent period owing to absorption and the infiltration of phagocytes. As a result, the
connective tissue was restored quickly and fattening of the meat began early in the hardened seed oysters.

13) In another experiment, hardened seed oysters were transferred to a growing environment at three
different times (i.e., April, June and August) and their growths during the subsequent period were
compared. The results indicated a definite tendency that the earlier the transplantation, the slower the
growth during the subsequent spawning season: the group transferred to the growing environment in
April and that transferred in June attainted nearly the same size (about 90 mm in shell height) in next
January ; the groups transferred repectively in June and in August also reached similar sizes to each
other (about 75 mm) in November. There was also a tendency that the earlier the transplantation, .the
slower the growth in winter.

14) It was found that the rate of shell growth, the rate of increase in meat weight and the time
and duration of spawning period vary with the localities and, within a single locality, with the depths
at which the oysters are suspended. It was also found that the manner in which the spawning proceeds
is closedly related to the water content of the meat. It was not always the case that fattening began
earlier in the oysters which spawned earlier.

15) When transferred to a growing environment early, hardened seed oysters tended to spawn in a
similar manner to ordinary seed oysters.

16) It was found that, if oysters are transferred from one locality to another even for a short period
time during the raft-culture period, the rate of shell growth and the rate of increase in meat weight
are much different before and after the transfer. When the oysters which had been grown in an
environment favorable for their growth and fattening were transferred to a less favorable environment,
their rates of growth and fattening dropped to extremely low levels. On the contrary, when the oysters.

grown in an unfavorable environment were transferred to an favorable environment, their rates of
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growth and fattening were remarkably improved, and better crops were harvested than from those
oysters which were raised in the favorable environment throughout the period.
17) Different localities have different characters as oyster culture grounds: some localities favor shell

shell growth, some favor fattening, some accelerate spawning, etc. By taking advantage of this fact

intelligently, i.e., by transferring oysters from one locality to another according to a reasonable plan, .

one can accelerate either the shell growth or the fattening at his will.

18) The adverse effect of crowding upon the growth and fattening of the oysters depends to a
marked degree on the fertility of the water area. In those waters where the micro-suspensoid, which is
considered as the food of oysters, is present in an amount more than about 1.5mg/l, growth and
fattening proceed generally at high levels almost independently of the number of oysters per cultch,
though there is tendency that slight differences in growth and fattening occur between the central and
the peripheral portion of a single oyster raft, which covers an area of about 1.3 to 2.0 are. Effect of
crowding is obscure also in the waters where the amount of micro-suspensoid is less than 0.8 mg/l. In
the waters where the amount of micro-suspensoid is intermediate between the two values mentioned
above, the growth and fattening of the oysters are much affected by the population density of the
oysters. Fouling organisms attach to the oysters during the culture period. The adverse effect of these
organisms to the growth and fattening of oysters also depends on the fertility of the water area.

The foregoing results indicate that the use of hardened seed oysters in the culture of the food oyster
will lead not only to the economization of labor and other expenses but also to reduced mortalities and
improved meat quality. The finding that different localities have different effects upon the growth,
spawning and fattening of the oyster suggests that one can accelerate growth and/or fattening by
transferring the oysters to the suitable culture grounds which are selected on the basis of this finding
and according to the growth stages of the oyster. It is anticipated that, if this principle is put into
practice, the food oyster can be produced and marketed on the schedule, and that the culture of the

food oyster will therefore become a more stabilized industry than what it is now.
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I DRICHBTR, HMEEEY k. SNHKEOHEHCHLOPSESHILFL LT 2RBETH I, =
SRR RS EER-LICE, AME2ED B ICY- T, HIREZED I APERERABROIEZECE
T, B HE - CRYZ SEIREERE, RREOHUBEMEREI L, CCREEHROR &R T
Do NIERBAFRILH TS, BARBESE AR, HADERILER=EL, Ro0icy WK &
EIRERABS B ECIEEATE 2 ED 21085 T, DRRLAVAS EHER, iR A &I
HUBEHILEL LT3, S5BAAKKE, MRS, BFHR, WSO RICIZEEDERN,
REMOEM CAEEH I EZY, ERBTRCEEHOVET, FHOKRCIENORE TR EZY
oo EOICHFUKABIEAGPRES L, BL ERFHERMCECMOBERCZ RO FEE LV LLE,
BRI N R BT preparate DEEBFICHALHI I 28, KATIE—BRICIERET#
TEDSHNED THF Ao P72 2l DIRBLIC DN CTEEL < BIBOR W0 e 20 2 CIWE OB 2R T 5 L BT,
HIBERRC B 72 - T BAME T MG T2 TS » KB RKERRBREANEZKASRA R, [R5
BFKEREHETE, SSICE TOABEMRAOH 2 RUIREATILEAT ISR, R E I, (WP, Ok
B REES , I /2 T 200 S i e MR Ak, IS B (B R PHT LU F S, B H iR B S, R BT IRTS
SR, REFIMMLEEE, EUAeETKEICDSEOEZEDHTACHL, CWCEELREL LT 5,

* Mo
[<HF | O%¥Lix Ostrea gigas Thunberg 3 Ostrea lapérousei Schrenk & MEEHTL 775, freimel =
Crassostrea gigas (Thunberg) {3 Gryphaea gigas (Thunberg) XWEIEN, HRCHTEEAVLCHHER
24, b2E (FAEEL:ESDC) KHRET 2 73O/, #NN0919)T, K4 (1915)2 (1925)2, B
(1929)% , 2 i(1930)5 , M [ (1941)% (1952)7 (1954) , 3 B (1931)® , Fn [ (1942)10, 75 #1(1949)
10 (1951)12), 5 (1954)1%, KiL(1961)228 HORENRDH 245, HHERP, EEORLHPHRA—
FTHdELTHIHEE, BELABTEHADVS Y, RV LEEFSREBBHCEHIL . X <A
F ] EUEIN DRI S 4 IE (1947)10, (1948)150, (1961)329 OFBFMFIFLIC & YU IkiE 2 H i,
REE, BAESORMERH D EELNTND, HEAFIZIBIBO2KHAL SN T AED, Raxson
(1948-1950)1¢> |3 /1 F & R DA< 3 genera WCHHHL 7=,

1. Pycnodonta

2. Gryphaea

3. Ostrea
F5(1954)18 13 Ranson DHEETH LRS- TS, B H (1954)% % genus Gryphaea |I{LAREIC S
Z BNk genus T, BUEERICIE DaLn(1898) OFEE L A Crassostrea BHFHTHDEL T D, Z PR
(1951)12> |3 superfamily Ostreacea, family Ostreidae &1, KDL 5 DD genara THT T D,

1. Notostrea

2. Lopha

3. Dendostrea

4, Saxostrea

5. Ostrea

Z D& 512, genus & species B AT L B~ S NARBETII RO, FEST S T<H F 1% Crassostrea

gigas &L TH <,
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BHECE -T2, CCT, IFEROBEMEBSBICELD, ZORERBEONTHIM N T A A
Vo RIERIICERE, ¥E(1926)17, (1927)1% SIC& » CHF QETRIEDOWESIRD S5, ZDHEROD
RIFRE &P DR CE TREERRPTEHLND L 58D, MRIIFRKERRS T, 1924~1927410
&£ 1926~19284220 [ZHMI o7z T/ PRIERRETAL, FHCI926FICIIETRIC L SRBERRET R »
TENCRI L 2o AFHRIEIETRBEORRIC L - CRREE S L2, S AUIETRERE ORI
M7 XCERLTE0, ERRKINE, HMRRAHMIETREI - CHESN, FHRTIIESX,
EAMCRBHETARECRRENERCH D, AFRARES, BRURORE, ZHRGRE, #55R
B, GREDOIEN, FIEERBEIEI2MEE S T A FREIMMT DN TR 2B ch- T, 2D
MRS TR (DI (o L AUE, 1928 DRI F L RARN FOEERIIE 1 RICTRL AWML, BED

A ' 1928
Yield - Yield
unit (ton) unit (ton)
Prefecture Cultured Natural Prefecture Cultured Natural
HIROSHIMA 7448.1 383.6 TOTTORI 0 70.5
SAGA 4848.0 186.9 ISHIKAWA 0 32.9
SHIZUOKA 1806.8 39.8 NIIGATA 0 23.8
AICHI 466.7 852.8 MIYAZAKI 0 53.9
MIYAGI 1140.7 1849.9 WAKAYAMA 0.6 9.4
TOKYO 787.7 '230.4 | KOCHI 0 19.2
FUKUOKA 1157.9 1934.4 FUKUI 0 12.6
TOKUSHIMA 375.0 130.4 EHIME 4.5 4.9
OKAYAMA 546.4 624.3 AKITA 0 17.4
KAGAWA 1.5 546.2 TOYAMA 0 14.3
HOKKAIDO 513.3 781.4 | OITA 1.1 20.1
KUMAMOTO 876.6 58.1 FUKUSHIMA 7.3 0.6
YAMAGUCHI 267.2 561.3 IWATE 1.9 1.3
HYOGO 33.4 312.4 YAMAGATA 0 6.5
KANAGAWA 286.7 71.2 IBARAGI 0 0.8
CHIBA 517.5 14.3 KAGOSHIMA 0 2.7
NAGASAKI 157.9 317.4 KYOTO 0 1.8
MIE 155.8 213.6 AOMORI 0 1.5
OSAKA 0 88.2 | SHIMANE 0 0.2

ETABRBEOYERL TR WIBHSEEDOERTICBY 2N F S RARAFDEER

FOFHELAERCHIERRIIRBEEL DS RARENFOEIL L, BF, 5B, B, FHOZFRIZIFE
NWNEAFEEL R ZHTTCH D, 1930FE) SH FABH O 2EICHLD ) 19354 1213 19304£D 3 2D a:E
BICEL T2, 1930 H160FICELHOLEEER S, 1925FROAEREERDEBISE 1 BE
UHE2BOINL <, 1935 R ICLEMICE 1 HOE&RE peak 24Uk, Z@EEERLE L ARKRIIENE
0, LR OREFPRPLD 5B AR IRAIRE S 2 DITRIBEL 2. L L 2 DBEFEF DR L KEED S K
BRmELE, RUSENBREERORZ P &5, MBI DWICEREREDEEREETRLE, 20
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PR ' 1958

Prefecture ‘ No. of * Yield ton ’ Yield/ ton

management with shell | without shell l‘management
ABASHIRI 147 1773 199 1.35
KUSHIRO 78 8073 989 12.67
IBURI 4 16 1 0.25
AOMORI 10 230 20 2.00
IWATE 1272 16649 1642 1.29
MIYAGI 2604 39928 3570 1.34
FUKUSHIMA 122 167 0 0
NIIGATA 190 6060 418 2.20
ISHIKAWA 139 2308 450 3.23
FUKUI 34 794 27 0.79
SHIZUOKA 251 3829 527 2.10
AICHI 110 234 ~ 44 0.40
MIE 150 598 86 0.57
KYOTO 150 1565 196 1.31
HYOGO 1 138 6 6.00
WAKAYAMA 5 31 6 1.20
TOTTORI 6 209 4 0.67
SHIMANE 74 434 85 1.14
OKAYAMA 242 2000 315 1.30
HIROSHIMA 706 56365 9699 13.73
YAMAGUCHI - 77 453 53 0.68
TOKUSHIMA 13 86 13 1.00
"KAGAWA 352 4226 365 1.03
EHIME 29 114 13 0.44
KOCHI 5 14 0 0
FUKUOKA 129 207 32 0.24
SAGA 407 3097 1067 2.62
NAGASAKI 299 1001 111 0.37
KUMAMOTO 67 348 47 0.70
OITA 81 193 52 0.64
MIYAZAKI 0 59 0 0
Total 8154 151212 20051

bBEOEES FAFERIC R B REENE LR

* Except exclusively in seed collecting

T3, CNEDOMBEI D FHEDEYFZNEEOAR ST HF & iEME OBIECENT, IHIKREL
CHHERDEIERRES OFNBCB O CHMEL - T3 b DTH D, HTRESHLAEHFHED 5
LLCEEENTY 3L, BeN»S5OBMESLEEL 250 CH D, BRCITRERIE L
TEPVELBRNBDEH D0, D& SRR E—CHENCEERME L COMEBEROTHNTE,

1. BHAN, ABNCEEZREIRL2ERORE 2856

2. HEOETHRLEBEBCAEERLEEHS S T 556

3. FCRMEBRDOL S LT HA

— 10 —



ERES FTH3Y, WITNOBEBENENTE

lw Hanging Hanging KRIEE - 72bDTH D,
- Year by raft by stick | by sowing 7 FTEIEARL BB DY C A DI E
’ 1926 0% 0% 100 9 RN, EEOETIMEROERD, K
13? Zg gﬁ gg BTE, SATRELTHAN, 2OER
1945 44 65.6 30.0 BRI CKRD I H>WEEZESND,
A Pz
1047 9.1 73.3 17.6 Lo &L THIR, RS
1950 20.0 57.3 22.7 2. BYEMOERIFHC L 2 BE
1953 51.6 39.9 8.4 3. KEFEEZEOBEEf S EE
1954 61.0 32.5 6.5 BEVBHTFEND,
1955 - 86.7 29.3 4.0 WEBRIC & 2 B PEE, 2038k
1956 7.0 20.0 4.9 R EIC L B WHOUMMEPRE O ¥ 1B U
1957 &g gi 23 o 5 & 5 %%, X England, North
1958 83. ) .3
Europe, <A VR DRSS
1959 95.8 2.7 1.3 Hrope Acan:da Ui:ﬁﬂﬁjf@%*jt%
1060 0.6 '2 - &3 BAEKIRD 7= DITHS & KB DYTELHE
CHoTld, ‘
BER TR 21926 S 1960 F COREA DIBIRE , BB U EES B
¥ =5 AN <
BAEEH EORI B A% 52 5 6 DTho T [

FENRZEDOE LT, FIC spat ORFHIINC T 7, BE 4 2BHETIHRBEORE, 25k=, 7, U
=, iz, LT LLBCLDAE, ﬁﬁ@%ﬁiﬂi%ﬁﬁ?ﬁ%é%iéi&ﬁbéo CNSOWEISHECTHE
CRBIC ST DT, SHOBR, S ERRIC DU THE ORI 22~20 164~202 284~235) 4
BENTHED, RPECEBEPELALETRTHDORHL, HETIIMERETCH D, BEFED
EAPSTEE KD MEEYPRZD DT, BPETCIIRK 55~ OMAERIH DDA TH D, KIC
MENESDELT, LTV FAT4, 7FUR, &7, EEFOREC S IBRNLESS, B, 2k
SAHER O, 1, SHOSESE, b3 —EHMACOEFRFPIITL {TBbNT3 &%
Z2BN5HD, CNHIE collector LK T 2 foulling W& HFDORE, IEHE OBIR, T xR
FOBEMBROWECHEL -METH 2, £/, RELEYHLMOEBRNHERT O 52 & bHHE
END, 6K, HIEED plankton ODRERELIC & 2HREBARIHICREORLEEC T 28D D,
SE4E America (03BN, Gulf H¥RE—% T Dermocystidium marinum & & % fungous disease 23HEH
EBE->TED, IFEEADHEEORENC P SCNCETIWREIFEFTIC L 1, 3 51 Europe
America 18> Cld polydora ¥ dodecaceria T & » TERBPFEILSNEELRH D2 EHNTC 28, bHE
PEFEREOFEERSEGER, CNOOFEEDHC, HBEEEEUHHEREMICE &2 RRAPOREE
FEIH e L CAFRBICHEBVETEEZ 522282850, RlChEz CHRT 28B4, BREEE
DELBNIWETH-C, ol T CENPHICRY 2EKE, WELEK L 2ENEE?S 253 T F
ONDBAVE ol CORBERICEL CEELRE2HETCTHBE QD EFACZOERC D CTHBT
Do

@I THEDRE, MHORRICHL > TBEK, MWK, EEHOHM, H20VEINSOBHICL -
THEBBHRESN, BAEHEAROEML EEEOREL - RIKCH DL EbN, Ty, FHELLIKCLS
FERBOME, HEIEMCBNCRHEDER LR T3,

FEOHMETEEMEE SO EERTICET 25D TH 2D, B, THICL D EHENLZEBBOMER
& DB DEMMR DO&H» SR SHBOFEMEFLOMES LT 5,

EEORL, FEORECEIEBEREBELCC, REFSHEOAENELEHLEILETH D, NI
BOBENEMCL T, FREONERETIHOTHY), COEDCEBOBELHILOHDZ &ITF

-1 —



ROMBEE L CLETH 5%, BESEORMETRZ S LINCIRELC L Th D, FHOWEBT,. R
B LB E BN 2REFAOTRSHEE S0, WHHERICHNL foulling 4 ¥ &8 D% RIEHED
BECGSEERME TS 50 FBEMBHEETR S &, BCEROBBTIIRE, FAOEFHIRIEE
U<, —BCHEBOZRIEE L CHBIC R T 58, SISO TIS & RE R ERIC & A
ENTOB. S SICAMBICHNL CREQEELS SHOBBO—>THB 5L, T CHERE T
U UBEORMER, RHEEDRNY SRACMREESNTOE5DTHD, B

E 7 BB OINA, BRI AR & FROBEIA OB, REOFER, EHLc X 5 EEMHIEDE.
Fr H3VEMERE» SRS EEDET & MEERLZESBRIESDE K0T b,

B 1S OFERIES, 2NENSEMCES 35D TR, —MEOBIICH DL < DHOME Kb
LCh3, CNEBENERERN I FPECERBBCTR INLSS, LrbRREREREIIC L - TRE,
R DIFE AN ERICL T 3 &0 SRR D 2 20TH D, BRI S % - TREICL < D ORE
BNy & TR > DBIEIC 380> TR E N B AUE R B

B2E X 8B 'E B
1 BRCKTSABEROH]

— R B O KBS 2 OFIHP o, BEECE IESE (1897)52 DOIRETFMMED 7 F 5

W 28t s, JUE, BH (1917)3 OFHBEOT 7 FOERREREVH 2, 20BN FOREEIL
BEACE? FTCEL L CHERGUBEOREARCEC D, BIABRHESYRT 5 CRERICHhED R
BRENIE - 2flERNL 5 TH B,
Bt DEDP SSHHRIE 2 U ChPEEMOHENE CHEICH s CREBFEBEE - T 50, £
ERBDWE, Hexryraver (1916)21°, Ogrrox (1923)26> (1927)27° (1937)28, Ngrprer (1941)236>,
Korrrxea(1953)24 , Hreror Borrrao(1960)234 Yonge(1960)235 |2 & 713 18774E | France ¢ ,19084E
Norway ¢, 19194 Italy ©1920~1921 4F |C France, England, Germany, Denmark, Holland, Italy ©
Ostrea edulis CKBEBIESH VO, 1915412l Canada ©19304E1C Holland, 193941, England, 195351
Holland, England G2 ¥, &I TIE, Canada3® TEIRIC LD, F/- America D RKFERERETKRECE S
BERPRNTODEFDNT D, RPETEBEPICKEOEIEINEC Y, HHTHEH S NERREOHE
DT RAITVIRYD 7= DIZ19B0ELIE T H B85, WL SIR CT T RIMRIAD M- TLT 19 00 T4, i<
AFRPHFLEMCERL , EONEEOBBEEACELR, SRICBLT, 1927THI2 50%, 3 19284
0% DREIEFELHEC D, 1920FIITEIE T, 19B0FICHY VBICRSKEEFEVE 2o L #
W, ML, BBRTICBEEIEC D, 1930FICEMEKERBRET S ROKERBRBICKEL T +HE
RILDBEETR - T D, 19BLFCEMRERERRSITEE 3 MUKEERRRITEAT [ FEEFERAE LI
FHICHE T 2RBAE] 2TESCCERELSY, 19BFEEPSREOWM FIROKERGS & BHE R
FROREABHS CREPTRHI, COX S ICHHL 6 EMiICh 7z THRFICSENZRBR CABHNTEY,
FRCX SR T CHEOHIKRBRS HH TR - T 5, RERFEOME 4« DR & UBORM IC D1 T
W ENENRBBRECRREIN T 2 PEBERE TR 2 AChH M (1933)67 62, = & (1930)3%
(1931)39 Fugkil (1932)38, (1933)30040> | g (1931)44) | E41(1931)45, (1932)46> | =34 (1933)48
RF (1932) 5 D& KERMS OWME1H 5o

12T S=FAE EPLE L 22EWNL KBTI RN R ER EZ RO T, HIEMREH<BAL =

*OEPEMRRIC A F B RBICEIEL 2R, RESI 2 RIREE & WA T 528, & 7UE Orron24
PIY20EEIE T — 11 o SH FHPKEICHEIL L 72 unusual mortality 2= DB FEDZE “Oyster biology and
oyster culture”23 |z abmormal mortality &R~/ &K LB, BHEITKBEF TR L, B
HEOTBARTERL E X BREL L EPNTH 2BRTEZOF AL =,



, ®OoBmm® oL
;;\\ L A =

1933 | HF, wHL WISV, SH, EIN, KS, W0, SE, BAY, ek, BN, BHE

s, MR M, B, B, SE, L, ST, @ KRS, W0, SHE,

1934 , .
R, W, K9, RBER, B, #E*, 38, HiE, BHE
1935 WA AT EEL SO @R, W0, ®a, SE, AL, REL FIL, KB, e,

iz, WE, B, RS, BA, RIF, £ES, FE, SR, B8, Wi, SRRE, RHE

pill

HH BT BN IR ML B, B, =&, fRkl, KEE, R, ES, o,
1936 | BB, HE, &M, Ko, BAR, RIS, HE, R, 08, 0, W, BURREE, BRI,
B . S
EFE, B, RISY, R, B8, , =8, &FE, ffl, B, K8, e, #E,
Ea, B, RS, AESY, REA, PR, EME

1537

1938 | EIR, ¥, WE, BRE

ﬁ,wwi%@%ﬁ%%&ﬁbfk%%%ﬁ@%ts%@%%QWﬁﬁkﬁﬁiifHKKBmtwﬁﬁx
DRI e 2 RESEIEHEE SR fe ' T ; :
‘%ZWﬁﬁk%%>?tb%wﬁﬁmm%,EM,%ﬁ,%ﬁ@%ﬂTKﬁUﬁ%%RﬁECOtOK%
K BERR IR BRI 1) 5 (1949) 092 70 "0\ SIS IK BB (85 3 KB IR) HEBRMY ORIRII KFED
WL TH %, ' .

HIROSHIMA
CITY

USATSU

(ks JERN

OKUROKAMI
' ISL. > SHIMO ISL.

ONOSETO
TSUKUNE ISL.
A

TANNA
KANAWA ISL.
KAKUMA ISL. ~
NINOSHIMA

N R W

XTI R & U A RS RTEE
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B | xmwe | ow|ma g |Eaw | w|e w|T oW
% % % % % % % %
1945 90
1946 ‘ 70 100 90 90 70 S0 100
1947 50 90 80 80 60 90 90 80
1948 20 70 50 30~40 50 80 70~80 70
1949 : 90 50~70

FHBEEE2EOBRBEHENERRIRERONL Cho 2.

PR AR B T B
% % % %
1946 70~90 30 70 80~¢0
1947 50~80 50 60 . 80~30
1948 20~40 50 50 70~80
1949 30~50 90 90 70~80

NS HBHPPDLIE, FEAZLBEBICH - CEEABRCEIL L KEDEILEC D, FEIED
FHIRESIC L > TRRS TV 52, REEFCE7~8 BICHIEL, & OEEHI AW tiEBE <
RO FWEIRG DL <, BL{HATIBIE L, BRMBEOIFCIGEAEETE P L <, BB
I, BB, BEARITIEC 9 BIEEEL, BEEII8 HEbIRIEZL L, &R 7~8 4, TEZ7 A
BI0AECEMCHAE2039 Alkkikb 4 <, AT ATH» S0 ERI & B O 2 BT
3, BEIRDOHEBIII2TED SZWLEREE - BEERUT, FOKENMI 24EH FL O A F 15858
L, 2OHECHREL MBS & AEBERLDP - 7o, BREKERBS (1950)72 o X 10E, 19504
35 RIET OUEFE T AN S < E kR 2550%, higEEN 0380% <, WER i cldrhigE
T 044%, BREBEI20% CHo-C, I 7T ATA»SHREDFEL A THE kL, FHco B~
WOBEETCH D&, EHRFEBIC I » CELWEELS D, KENCE—BEBrL TR,
CEE, FEBFEORS AAFOKRE JIHEA~IL.mTELLEELAERHMONFTH B EBE Bl
RENT B, SSHKBEREKERRE(1952)78 , RUEH, B (1952)™ SOWRICRILICE T 2 7ML
WEDH DD, 19485FE~1950E DOFFIFIC B U D PEFLRITR DB TH 2,

19484 19494 19504F
AR ' W 20 ~ 25% 80 ~ 100% 9%
” #oWw 30 ~ 50 _ 80 50
” TEiRE 30 ~ 40 —_ 50
” 7 = 15 70 60
ENER D) F A 30 70 50
” 5 OE — . 70 40
” & — 70 15
7 Bay FE _ 40 ch 1k
” IR — 30 40
TR A 1T 35 20 30
AL RIS 0 45 Bk



BlE®D & 2101949 DR HIE BT 2L <, BRI OB IS50EL B RF T HIL DR B R Z I E S
EHFbH D, 1BUEEDERR/KERRSE OEERE ™ ICI T, S7E—T194851041%, 19494
1250%, 19504E1271%, 19514R\C58% DEEFEHEE T3, F MILEKEREREEX AT (1952)7¢ DR
T L 7UE, 1952FEMILE T A MOBIERIKOBD TH 5,
CDLHEBEHBDBNIC L - CHIERICS

H X RILEERER | EmEEY LYDEYD DBEVE L, ERBLKEC S

% % ROEBIEFCL B, ThiFEhEDR

mo& B K %I 25.0 B 3 TRED I b 5 T HEFEAYE
E OB R B OE 61.7 54.7 o, EHOBNCL ZELRDET, HD
v 3 1k 59.3 72.5 BREBCBEVH DLT LB ETR,

WO AR 59.2 70.4 BLETCBOCEC ORGP SBHPDELS
IR DEIIZE A ERDNB Y, BIBA

B T 55.5 55.8 N, =, %k, =&, MRk, EE, WU

0, BEQHRTT 1T R BT b i
K& EspicEZENMZRLE L CRETN 3, :

® 28 BECHSIIRBEERERO—FRMEELTOR

AT B T B REBTEOES & 52 RARBEEEhO s LCEL, B, BBROSETICR E 2 K&k
TEROBE ¥ Ch<ids, HBLTHONB 2T,

1. KESEFIZE D> STROOH0 EIHOMD» SERRIC 20 TR D, FIEHICI D) DBE
25 5,

2L A T EOBA FVAREELT 5,

2ELLDBAFTH, LIREL2RBOIFBEERIS,
KEBEIEDRE X ARTERANCEL SPIFEERR - AR o2, (BEDHE)
BEFF |3 KIR2L~22°C THEE 0, KB, 8D O LA LR OBE M parallel ZEHBH D205, $EIE
RENXE, #EHO maximum 1 E—FKL THRL,

6. BEEREEEE, JKEE&SITRICI:—EOBAMES R S R,

7. RESEBIERN, BRENCEC - TR,
KL D & 3 ICEHHE 2, bAEEE UHEAECEE 2 ABEIECHL ¢ $BOWIEEHATTEH
POBEEFRETEL, W OPOEFLFEROHEEYT L SN TRE, CNSERHL TROL 5> BEHCS
3o & kD,

1. &R, BmiLE

UT»Jk.UJ[\J

2. {EKE, BRE
3. X & & IK
4. X O R
5. mok o TR
6. #F £ W
7. B O B b (ABNRSELERNEERDH D)
8. f& ]

9. W K ™

ENESDEHD L, bHEERBNTIL, 7, IDFEPLLPERCL.OEKE BHEFIRTCHD &
T ENEEEED T, COFE, JUE, EHES RJUNERBDOT 7 < T ORILHE & 278 - efl
B, —EOEKRE BREORYAMNCERT S RELTHEREORE 22 & 28RO, 351 Orrox(1920,
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1927)28 2T 3 5 (D gonad HAL, EIIFEERRIRIC R » Th, MKLERKEITHEYTH BHEICIT
BT OWTERE T, gonad XRINIERIC L > CHAMAEBRE L CRIGRTEN2HDTH D, ZOF
HBERCARHNENE FIRECHHLRICHET 2 2B ec&pd, COMELHETN T 2 O
T, BKREEHREC L 2EIIEEF CH D, HTHOABL2S 2, 1980EHETEEOTEHN T ELE
W7 FOF, RRAATHEDD - =@RNRSHR, e, FE waE, SRETH, FoURs, &6
i, PR B, HaE, BERFHMEDIOVFICE I 2EFREKEE L, LEXMOBEDCHSHLNAR P -
B gL <, EFKE $26°C, WEL.2LTCa3gENMEC 53, kiR 28~30°C, HiE1.023~
10240 ClIWEE BT B EmsH 0 WEL 02461 T BTN TREERL, 1.02BET S
FBTIAEL OWEIRE » T B &, 3 5IC1928FESRICH U TT0% DR BBETE & & By O T 1
i3, EREE RRBETH - D, EIHOBOEXRTHREFBEOESH IS BRL Aokl &, HAIK
EFTERDBD TRE L, HIBDOS 2~ 3FEEN RS, MEEDNF THIATEOLOKRBO A+
KHERENH N EEHT, KEEFXORREEKEE BESOMEMFACL 2EIEELAD A0 d, &
LR (1932)28, (1934)29>, (1935)30>, (1936)31, #HiF(1933)7® , Eig(1934)7, ghlg, A, wHi
(1932)80 , BH(1934)3>, JTHE(1935)3%, PE(1950)30 &3 TNd DHFEXEL , KR, RUKRE. R
£, WIS, 19BLEICHE, A, W SROBTEREHEEL, HFOEIEIIEIICEC ) gonad
DEEL CTHBSES BN E ST ORTNELDOH AL, ENEEC LD AFEECH EEELEEEEIL
PHT 2EDCTH» T, EIRBEIRERTESOMBENFRRICH 28BN EcHET 288D, X
H1325~26°C LA I, ¥E532~33% L L OBEREERKRE A8 LTI e L, EIEEIC X 28I 1
KRR T, 2 DFEFEE L O DHWERMC &0 BEOMSE N FORTEFRT 25D CThH - T, NI
DHE2REREBDONDH, BFL AN FOHBIREOEBEREERADB N BT D, HEIID
KiRE LEOER O OHHSESCRIRIER TS 2 &, TRIIGEERTICBO CIELE 1.0235%
MREHE B 2BATH DL L T D, EORIVOFLHRIL, BKE, BEMIENEEEL L 2, OB
AW 2D DOBERED 2PBANE N EBLbNBET, BEOEERZERADSNALEEL, 20
B L CHIMEDO N F D TABIET D& &, AR BT ORAESETREL DVIRUETFERDHL
TALZEEFR &, EHOBOCARBCLREL, EHRDHNCHEHRT oL, mIlEE s gk
T OB ERNEE I DRICEMEL 2 BEETE - T3, LOPLCOBRETHERT, BAEE, HKED
HFEERCHA S FECHIBIES RO EBRATO 2, MEETFBe Ees A MEDORMTH B DS, T
SRCA—HCEFTL 2 ERETESIINEIEL , EMREORRLAVEXEBRLIIHREL b0 & & & #
U, &HED A+ 2R EESEETL 2SR EIC X » T gonad OREICLDOBEND D, 21Uk
Ko CEROEHRC LD TFNIEHNEBDT, CIIESCI - THTNED 0, BT 20 FTEM
FEafo REINNCEC 26 L, BIMBCEC 2HETH D, BAE, EESDEBIIITEDOSEIKE
D THEIUIBOWBITET 5 & 5% <, $BHEIT 9 ALUBICHE DIETRIIB0BL T TR BH AR S b~ T
Ndo RIF(1932)3 \3b 2 KB L H 2REE DX XAATEIEEFRT 5 L 5 BRELOFREMD DI,
ENERCHIOEEMIEICH 2HMBEBINE - KB Lo TR BBeREL T3, 20 % KR
26°C CHBEBCEIIZSBATCERRER 2 LA2C &, WKkLE 1.02400~1.01850 OHFEN CIIMEE .
BIZeBATERAERET 2L, 51, KiE20~30°C, HE 1.02100~1.02800 F < DR 4 DA
HEOIERF T EBEERDEITI BRI o e BT 5, —BICHEER DML, 2CHEED
REBETFTEOLLTBADOERCHEHLNTCL B EDBSEZINE, COBRIIBEOETERBICHT 2
—JEDIGEE 7 B HMNAND, BEEREEC ZT2 cnergy FEBMTATH 2P RBECHECEE, B
FICHERBIE R IR EES 20T LS REIC T2 EEROR N E B2, COLSEEE Z BTN
i, ERBSC BEERE LBERHEAT QAN T LHBHTH D EET AL, KBS SICHF R4
LDAZ AFy ML, ENKAFORDARSBYEEHLC, 2OBBEEEL, 4 BHERSMS
BebOEHEABDCH< 5~00MERSMI b DX EERESH D, 100 LEEL OIS



TER BB L, CHNOCHBERPS, RECCMORRCTTLEN, a3, BEIRTRICL2BENOESRK
DEGDRFC I DEFLT DI 2R BEERL T2, O EIZKRESPEILR LD Qo= X
DR DN FOEREEERL, BRCE2RERIKLED LT IHE—KT2RADHD, LrL, —
FHEBWCHRBIEETRERDO A FCE LIPS BEENREET 2L EMANCOTCFET 2A8H DL
B NS, BEHICCHRS Y DHERICHL T THHAFCWER ] OECHRT 55 goned CH
HBEREL WL O CRMR VD 2 EFE AT D, .

WREWCHETRRERNE L CKEBEROTE S, @R OTRENFREL T3 &l 2T I3 Gaarper & ALvsaker
(1941)82 ¢, PHR— 1 vy NORBEFRREKBERNEC L 2MBORZFERNCHDE B0 D, REK
Orrox(1937)28 2 X 711E, 193040 Holland OKEBEILT RHEBHCHFELLID2HOTCHDEELN, &
SE America & ¥R C Dermocystidivm marinum C 3 3 2 KBS o2& B, O fungus
BT 2R BRATE LT 50, BEOFHEMIHIIL TR,

Spink (1950)88 |3 FH =S — 0 v SCHEL C » 72 KEFEIELS France, England, Holland, Germany, Denmark 73
ET—FICRE Tt &, REPHEECHBEMISHZONE P02l &P BEERCE RV EEHL B
D, BEDHAFCHIATEIRNPEBEDLNTN D,

WEVCBIEE LR E U CIRA (1932) 54 1 Z19314EC (M O 7 T BEFER I 3813 2 plankton CIHEEIC D
THEL T 20, OB CHFHELCEE 2 EATCEBESIETNICE JHBIL, 2CHEEsR <EP L
7o AWK L phytoplankton \IFEIECHE S 2T DA <, BEFEFICE L < %<& Y, Chaetoceras ¥
Bacteriastrum |3 BEECHETED B ACHE & o W HIIE s IO EAB T % BMJAL . 2 DA Coscinodiscus,
Thalassiothrix, Rhizosolenia, Nitzschia 75 21Ch & CEMPSAZS I, phytoplankton 1 [ {LTEA & &
DRI, RECETRICABLT, —HAFCEENEBICHL LS, L2BEJIVEIDICEBAS
PORRERT I OWEPIN D T & &, Cheetoceras O & 5 B EEESFIMICEL WHBEERTCE, NS
@ phytoplankton ARIED LA & 2 HARWCIHIETH 3 5,5 2 IO FEI X 2 MENE SO
ThHH, AFCERFEHIILE plankton & CRRII A FRADE L CHRTHO —FEEE RSO TER VP&
EZDEBE 0TI D, 19BMEICIREHICE C » 2 KEEIBIC DWW CER, BIL(1942)5% &, 2 QR ERE
D 7= DERBIK & DL 2 T a0, 73 CEFRIIEIRBOELCHIYR STICRReE s
ERAL, AW 1%L, »30EHRY8 % L& B ELPHFET DEREDIHFOBRICERTSH
0, BEFERIHAYE24BCEDEFZOEBKEBHL £20TH <, FEHOES IV BET 6L
KECLDZHDOTH D ERNT B, $)il, K%, FFE(15)® &L, P FFEELELD B OHTK
%<, HADE EBEBCTRO 2BCBRICEKASN, ZOMICHEEZERFESERL C, OB
CREEEWESESL, COWERICL » THFEIHEEZTDHOC, REHEEYEE, HeS, 200
sulfide RUFBEHICL » THEEINTED, CNSOPEEKED EALLCELERLE L TEREN,
WRICHE T2 E2 @%UCW%é NBDI, HFOWEEZY EMITHEREE 2P LE L 2EBENOR
B S FEL IS % HH T D05, KEIORE, BEE &KL D TNEREOHRICH, BT CEELR
EEEYEEI AL, BEREBSIEREND &L,

RE IR B B KRBT 195 SR BB Ehh e U TR - mKEHILE, EMBROKE & WHE D
5 (55 4 EREE) 1946E L8 O AMFICE L <RI 0 ERE, SEECHIERRICR » 2&dBongh
E1LT, 19504887 SR Sk il DR SA0TTIE 2 S MBS REIM I KL, FTRERICBT 2
digestive diverticula QEEs® CREDBH D, DB SHIVEFEHERD —vRE THT 2 & LH
3B &R, DU T F O SERFRE GBS IURYE 0 90 £ 4770, gonad KTF digestive diverticula
DO£/NEOBEFREE . HEEDDOREIC L 2EBPFEOELSDC, MEFERUHHED LE~DR
HEOBRE S H & DO NARBEFEORETCH-T, COFRIBEKCL 2 BOTCROTELHED T2, &
20T, ANEORESGERATICASN S O, AHEREREOHSHON TN D ZLERTHDTH
B EMRTCO B, BEFOBEMR T, —HC BB B T, BIICE S OEL D> Th, FHICEIIR



IR FTC M B4
BHRL, XEHOBIC 1946 . o 18 sa
BHHRT2L5TCHO,
EESR A DASA D PRI B
@ gonad &, NYEEE
BCHhEIRPIZIISE
CHBL, EIEOREK
HOREIBCET O R
CEERREHERTHO
DEOTHD, BHBEHZ
WIS 2 B CHFRT 5
P, COBRBEILTLS
OB ELZ DN R
DAETIEBNX 2 TH
D, SO TCHPN%(1955)
oL (1956)92 , (1957) 93 . 5
ISR — B O BT % 7 B 9 10 7 8 9 10

B AT B, BRIEIEH Date ‘ Date ‘
* @O AT, digestive SR KEEIEE E Bl e U CRBTEOE X e OIRE T

@] ‘ B B 5 RBOKES LEDEE (5 EAR)
diverticula F {F gonad :

PHEBRIEREC X D5 = Achromobacter BD 3ERIY, BEREFEH FWLASND D &FhA EFBEDR
MO S 2RI F 2 FICERL L DB REEOH 2 C & 2HD, D0 C, BREREOBER, 2
DHDERBEND 7= DRIIEROFETCH + 0MEH®kD, I FEHNBERBCL - TCHIBEZCEORREEE
IRL, BRI EE L CRPBNENEENEEZ ST, ERERT FREWRICB A, EOEEHEE
ORFAINHER & PALC, AR LEBER A FO P BREN FOFESRAEN, ENOOHFTIRED
BECE U CGEBA~NOBEOBARBESZD SN EE- T 5,

LLED & 3 IC-ENZNOMH» HABEFROREIERSNFHRA SN T 22, INESOEREEH»5H
PECEC 5 e KB 2 KAIHES ., TAbBZREE &P LE LB ERE &l & LRSS
D group EWHWRTYEDEFTBRD group TH D, BEDHE, BEHWCBOCTRELOELE S 4w
B ETEPCRERBHICE T, BTEEZR DA KERCHEEZZ 2 B EH T ENEEL &
Wy ETRAEELREESYE 2 S TERBEI TS S EIC L o THIEMNHIEEND X5 5. FIED=
WLECB T 2R EREBIL, MRKEENEL & BKBORNEEICET T 20, FRIKENEL &
BHEODENBI~BET 2 & ZIIBHRBL 5 R D, HEVETECIEEY LT 2 2 e nH%ks &
BTN B, FehTHEORRERZRES R BITERICBL T, B, Fl, 5 (1949) %0 &3 4E5FRD
mBEORHIC Vitamin Be, KI, KCl, KlOs, EEEHK, M0, BEEKEENICESL CINBDHE
BHRT &, KAZYOH2BD, REKA T U/HL0HOEEHL 2 EBABEERSEDELS, K44
VICRIEHPEERE | & TUEAPDHDLOCHERD &/ 708, 1B3FE I HE® 13, K443
ARELEHBERO €, 3EMERU CRAMICEHN L 2 L2BEOER DS X 5 0ICHM & Bh e
KI O&<T, KI QEZNHRSAGCIER T2 EARSERET 22 77U, IFPEREERO 1 1% <
FOREETE T 2 DI RBEEP ZOMORECRHMIFAPERE T2 I 2D CRAENPERAT S,
1BAFEEBRRERRE 13, CORED SIWWEKPEL IEOERCHoehE 50t R BETH B2,
WK & RIEBIC AT e fER, 60~T0% B o SR BFIBICH P L& E o Tl d, ZDHIE | (1956)
ORI HFOERICB T 2 EIRETEV IO BT, Kl HESPEBRICANTHEEL 21 FICEMAT, 20%)




REFRL %, 2R Kl 15g/100cc ¥z 1EME, 2HEMBCHENTES DR AHTH-T,
KI #& % 15g/100cc M & AF 1 =BT 56/100cc WM 2BE L D AHESHEL <Bh o k& BaTn
3, ~HBRBICBNTE, 7T AERE S NS RR ZOFORIERICITE & A SBIEISRE SR N & h
5, $EOET 2 2~3FEHFORIAEPLEL < 1E7 FOBRMCERL =,

EIH A E ¥ X & W OH EE

BB TR E L 51, BEIKE» THEHIICE & 2 REBELICH L €GO RRBREE 2D FE1%E
zoNEN, BLAKERSGY BE 5 AXEAW, FHOKEEEERITERRERII S AP 2 28
NIEBEHS . CIUTEIERRY 5 2 BEMANS N TS, 20K S A ETHREICEN C & 585
EPETHD, COLSBHEBOTT, PEONTEMEE, FEBEN L KEHIEDED, RICHIEE b
LU M BB T o SRS D DIREEMA D &, UANH FRMBAMILLE B Do —RICH FHIE
BERHOTT D BASRI BB ERIC B & 58, —JGHEIEERE0~60% (k1) 3T B FFElifED & 2 Bk T)
PIREET 53 5 o F o> TT0~E0% DYEIERII L INCITI00%HEIEL 2 DD & A BRE DBENCE TH B,
OO THEE I B B e o TERINCUTO X 510 27k, BIRORERIMLEDENZ SDTH-T
b, EMRTHTh, BIEOR 2HIILTEINTSH D, Lo bENNERE OREIC B TR
BEIEHHEC » T DD EETCH o C, FEEREEC SRV AF R 2OEINMFHOETRRN- S0 CHT
NTH2HD, R, 2OECRELEGHRTHY, BICHEIMA FHHIEL, KR FICHRORK1RS
N e —HEBO TREBIEDOH LK E L TOABNLEROUIEIRBETHD, KBEDT > HILEY
U2 MO MRS LE R SRS E BbN b L, MESOFE %= KIEONESKED I+ 2H]D
W5 CE B TR, HoT, &0 EMEAALE L SPOUBE X 22, H2VERIMHBIC, BHOH
MEMEAT 2 Lo CEIMSEEEZ 2y, 1EATORBEEERSEDIDP, HDES BICRREE
% & FHEOME o 2 N F E1ED C EMSED RS LR E &£ Do REFFEDOH K LT—IHRINS
DCEBEL SN, L, AR EELMECRERETEEHIET 5 C & RBEORBEIICKHL T,
SO ENEZOERALFHEC DN CEVEMRETL -T2 rH 5T, ZDRA XARHBLERD
D CE BB TH B EE A DND, IO B —RL AR RS Sl
P S EEN G, I AR LA RO F ERIET B0, HBVIER, BEBOBEEFIRL <R
R A ICE A B I & o CHIEE P IEHES 2B L NR . —MICERBORIES TZEINSE L,
SISO RIS, EEICE < BT USEIENE D, 53 0REFSFEHLNENE EhI T
2. LaLess, RCHaBOBEeElORE, sudilsloncld, HFREO BNcH s RED I
HEEEDCEELTLUB—KL R XL EENFITITEIIEC BB o T LEEN FORBEFT
BRSBTS B DN D EHHED, UL, LEESFIRFOHHISEN, Lid 2~ 347
R EREDSE B, U EOHAEEEL CEESIEIHELTICHRA3 X518, BBMECETX
:%@E?E@[%ﬂ:bcbi%itﬁ%@bciﬂ‘bfgﬁb\?ﬁﬁ‘ﬁﬁﬁ)57]=¥éﬁ%cf‘:iﬁﬁﬁi'é&oé&%71, EHONICE
BRI TH 554, ABAEEIHC KA F & AL REOIH SN MBS 1D, CNEERORIMC
HbAk, ZOEHEEFIFAL, 35CZ20KRE, BRERESEIEMRARCOVCHEEEDLZ &K

L7,



sI1&® W ®H # |

CCZTEIMGIEE LI, —RCARHhN TR HECHRELAEE R, 2OR—TOHM, ERICEN
TEIRMERLLULREEMFILEE CH 2,

MFEH & L CEASNZBOLEREERHBEH D 2, TROLERRREE, LEFEHEESMIC
BOTIIWMHAEE 21E5 20 TRET ] &PEN 2 - BORENHBTLHON TS, SUIEEI AKX
EEH OB ED 5 ~10mm WEL 2k, FEMMZHTICME/ED, COMO LRl 201, BAREMER
# & America MIABRBOBE 3 ~18mm LIFICHRORER 2 BN THEON T 2D TH D,

—F, 194BMEERIEEW B CIEEI & il & U TRES FOABRETEB O T, BEDTER
DELREEWCHEEL COBRRATFLRFEEAEEBRASFBIALONLP 20, F2ERRHOME7 AE
FeL, FEEFEHCEP N THIBHIC S BREROIETIC D LN EBHEINZ, TOBRRAA
FIRIBTERHORMBICREL /R L, 2OREEC, —FiT 2EMCHEEL 2 & BbN 555 15~40mm
D2EEHF, HBEIVFENULDESOAFTHo T, MMOBECINCERL, Lads CTHEFMRE
HMBANCIIBRORE IR ENCTMITH D P, FEIERT, cnoDP e, NEDOAFIIERES
CEPNTH DEE & FEIEHIC gonad DREIEL, BN BV & &, RASFIIEEN FIC LB
LT, HHEOARESIKCHTZARD D 2EEPRENC L, SOKRPLRCHDC LBMEEENE, &
NOORRAFWHCRE, KiE, ES EFIXRBEORERELLESEINTC B &» 5, HEBRE
DEMCHL CHONEBNEEH OO TEBVPEE S & &, FOBERMDD 7 F & 3B AERBC
BB - 2HEE ST 20 TEARVIE BN,

ENSDC L5, WHEBEEYECREMOTHE 252 CHHEYE & Foed, COBEEIHRENCS, £
7z gonad DFERE, EIEEBEEAEKAAF AR TH- CHRBREI ORT-BEIREATUCHD
EE XS, '

1950 IR KEERFERT, IR RkEREY, BREKERRSSTEE Lo ¢, MU, BRFAKERR
BbiHIL, HFERNRBHELRVPRBEL T, TTAREELENPRLTYTRID, BTLTHL P EMD
D, EIRERE &, NBEOIEERICL 2 2 FEORME Y £ AV hEGEAR E1950E 6 H L DI0F T,
RE R, 0 & EREREHILTHEBCT R -2, BEEREEOS 1 D3 REEE T, M0 1253
HABECL T PPFHRBEERL, BEEMHLAE (UTHHFEESTER) 20 THD . RBPOHRE
WA FETERERE (1951)°7 08 K RESN T2, 2OMEDT, KEBEPET, 8 ArRA MBI
IR CHETEDSEER L, FERDEETENGE & — L T, BIREREN I 8 AP ALUBIC BTN E L <H#TL,
BEBCBCCE, AR ESZEEBBEEOETHEL VS, CORREHIZ8 AhaZ < cicm i
JOEFTL TN EEL D SFEHRUCERGIRE FUCBOTRA S OBENERRES S B & & 28
THRENZJLNES C REELBEYE SIS & ORTOETBEEDZ%I 8 b gL B TRl <
N2, COWRKOBEETEIY LABCREP oL, CIEP TBCAEL RT3 .00
RRIADRERIEBEIIHREY OBIERE H THTIEH 2 BMEEIC BN TERRONI N &b Do,

CIED & > 2 THNEREE, BERD S CFHM & RIC U 2 HBEOMEESE 2/:0, k32
W o TRC DAHERISHELEFEREY &L S P CHREWRL, LBEY & OBRBLIERRETA

Fo
2 /To

BlE WMAMHARUTHRHFE

FEBICHC T L, 1951 7 A27BICIAB RIS B CIRE FOKEERRSAS IR L = = 7 +
T, COAFIS0E (#10,00080) EMAL=HDTHY, collector (334 8 cmpPISHDL A (Pecten
(Notovola) laqueatus Sowerby) <, LIEQBREREEARLSL DD DTN CHEREFEHR L. FHEZ
collector FADBH L VI0HMIFR 1E, NABLV200ECRFECIE, 210 HL D 600 HE T3
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4R 1ET >EEIEE R, I D 28, 261D collector HAEMM L €, spat QRLE LHER
DER TR OV THEL 2,

ZFQHEE 9 B30R AL REEIAEIThET, 555K (Nol~Nod), 6 K(No.S) @ inEFEHIH
We, HmREEERAON &S =,
ZNENOWOE ST T H R
BARCRTBEIC L. ZNS5OM
WKRTR U =g 2L <, F19524 8
B & O, BEEINHIL & 4 BHEO
TR (No.l~Nod) &, & & A
EFHaELEZZWEREE (BRET
KO CREOTEROAL TH T 2
(No.5)) D5 BIEOHEMN & Fo7.
£ 3G 2 1,500 0, TH
B % —EIC 3 B 22 D EIHITE |34 — = -

12% B L CRFE D & L, coltestar Ne.

collector & collector PR EX 1~ SRR YERUR O & B E I DA
2 cm (DRREHT B AT, collector D

HrpoE, wEEEsmEme R ®0E

<127 RkMR & FAL>, collector I Mifm
MEEEH 17Tom QB0 & & L CHE
BT VI F LA, MHIEE DK
FHEF M 2 L0 & Lz Did, KA
M7 5 O T HRERIA 1 B PE 12857
RiEd, HOVFENUTCCHZ &
BhProidTHD, NSDHEM
HI19514E108 & NEI195242. 8 H £ ¢
GRLE, SEMERBUAELD2KT
D120, §BE60ED collector

z -
e
—

ON Us1

ZLoN

R 2 R 3 R 4 RS R 6 R 7 R 8 R9 R10

‘o 1030302

¥mAEE GRNHEE) EEUR O ST T

EHEL, WEREORS, BREH - W E DR
FL T, ZOREEWEHOELPD
ERRERY, —HAEEENE .
LHEBEEOIBET R -7, i

ST T & R O Raft | No1 | No.z | No.3 | No.d | No.5
EFAIEIRIC DU TR & D Height . 2.317\/Il 1.98| 2.56| 1.65{ 0.82
=25, C%”H/Cﬂib\?cﬁ}}(/}b;‘r, 1951 (from Datum lme) l

- H M :

FLOF 2 SHI2F8 AL TRE (e?%‘;ﬁ) 15.45 | 13.00 | 18.00 | 10.20 0
VAL e (B AT HB 26 YRR L 72 310 P
FRBEOEECLHYH 18 IR TERC FI O o QI 2 S O & &, GRS
B, 16M:f5407, 13WERS, 10WERS D H BRI

No. 1 ~ No. 4 #IHEwH

205-DF &5 A7 4 B DI No. 5 S R

T & RBHEORD, LEEs
(UREIEIER) $40 ¢, FHEBZREC U ZEBROM L D collector 6 2FT, KaD collector 1T
2IEL T B A FOXRMOMEE 618, 21364, BEr180FEA%19514108 X DF 1SS AT H/A 11
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- T 1 k46 % microtome  section | delafield (O haematoxylin & eosin Q¥ 4t & Z47 2 WM

AR5 fEs tmo —HHLIED =8 femming ¥, 10% @ formalin i & 3 [EE & mallory Zuth, methyl green,
pyronin e bbb B CH R otc, BBEIHICIT collector CHEEL T B 2MEKIC DV THEFHFRD —Hf

SRIL, gonad DREEM, FCEIMOEILEFEMCHTET D20, F % boun WTEEL F B \CHE
EAT 4 KT IRICHHEKL, B

AEL 2o

%1 sex ratio ¥

23

B O bRl £ HiTL 7= preparate

BHEEAE O, EEMERICREA D, ARSI OER, NEP SHROLRKERTLok. $2))

Fre, HEEECONEEEOEMEOENHRELHET DK,
WCHRER L = EkhE B C# & homogenizer (M, ERO—HEHEL, FIRCL > CTERROE L &

947 2 & FRSIC glycogen BOWTE B4 » 7o glycogen OWFEIIAE, TEME (RiEHE) Ko T
B, FRER, EEOEC - TKEE ClLEOELICHT 3 gill pieces @ ciliary activity QRIEZ,
Zs | Eha R L e IR S BT & B R RO, RO DM#EE YA F &7 A% (Crassostrea

spinosa (echinata) Quoy) DWW TDRHEDS HH BT - 20

BREITK D, THICHNE

DINT, I & TR & B RO R X B CET L, RIELK

BI1EA

N8

N7

N6

N5

N 4

N3

N2

N1

—O—Q~—m ——<—m —m —Q 2 —<—m—0
—0—0 < —Q—m —< —<—0—m —O —f —<t
—<(—mM—x —O—0— —O —m—0N —m —Q—/
0 —<(—0 — < —m—0 —O—m—< —O—<—0
—m——0 —mM—0—0N —m —<—0O —m —O —
—<{—m—0 —<{—A—0 —OQ—m—0 —-—0—m/
——A—m —O—0—x —O—<—m —O—m <
—m ——0 —m — —< —m—0—0Q —Mm —<—O
—O—0—= i —<{—Mm — {0} — —<! —<(—0O—
—O —<{— —O—m—0 —<{—A— —O—Mm—Q
—m—0—m —Q—0—m —Q—0—m —m O —<
-0 —O — —n —Q —< —0 —N—< —<—m—0
—O—m—A —O—m—0 ——m—0 —Q—m—m/
—A—<— —<—m—0 —<——0 — —<—O
—<—m—0 —m —<{—) — —<{— —O—0—x
—m—0—0 —O —m—m/ —<——O —<—m—
—<—m—m ——<—m —f — — < —O—Q-—m
—Q—<— —0 -0 —0 —Q < —A——0
—m—A—0 —<—0—A —mn—0—A —m = —<
—O—m —< —m—m—< —0—A—m —m—0—A
—0—O—m —0) ~—-—m —A—0—< ——<—Q
—A =0 —<—m—0 —<—m—0 —F0 — ) <
— < — —( ——0—A —m —Q— —<—0—A
—mn —O —< — —<—() —O—<—M —O —m —1
——<—Q —0—QO—< ——m—A —O—m—m
—O—m—0 —F —(x) —m = —m —O —O~—1—0
—O—A—m —<—0O—) —A—<—m/ —AQ—<—M
— —<(—Q —O—0—< —0 —n—< — —O —x
— <M —) —A—m—0 —<—0—A — —Q —<
— O < —m—<—A —m—A—3 —<{—m—0
—m—O—< —<¢—m—) —mn—0—0A —1—0 ~—m
—A—m—0 ——<—0 1 —m O —<—m—m
—0 —A—m —m —O —< —<—A—1 —O—Q—<
—m—<—A —A—m—0O —A—<—M —m—<—7
— < —M —) —O—Q—mM —0O —f) —< —Q - —0
—<—M— —A—m—0 —O—m—< —MR—O—<
—0—Q—m —O—A—mM —m —A—1 —O—Q—m
—m—O —< —m—O—< ——m—O —<t— —
—m—<{—A —<—Mm—( —A—<—xQ 0
—0—m—0 —m—<—0 —<—0-—Q —m—<—A
— N a2} ~f
- - - A

HmEE & HIHRE O BRI & T8 - 2RO AT QI FEAK

No. 1

}Wﬁﬁ%

;No. 2
=No. 3
=No. 4

A
B
C
D

HEEE

5

E =No.

— 9 —



THL1951410 4 & V196242 8 QES ¢, JASREMAETREN#L TR L 2 8T5C A O 4 BREOM
HEER &, WAKCOEY EHFHLIAD S AR, HERETABMECECAETHEFZTETEMEL
BN (BMEINBERECHNFCR-ebDT, REERICIBIET A CREBROLBOLPER
5> Td,) 19529 A 1 A» S8 7 KOMIMHEBOME T, MAHETRBMEECL D BHEER TR
o, WEMBNT collector 1#r&-BArE L, HEHICOE 2EEEY, HKE (LB, +E, TBA »5
collector 2 MUF2HI24, 1RSF60MT o £1952489 , 10, 11, 128 R CFI9584E1, 2, 3, 4 D 8 7
B s LET ORI LU=, 15O collector ICHEEL TV D HFORE, BREATEL, BOREL
e, collector HEMEL TV BMELHI SEBREOHEETALY, HFIEEOWESL —WEAMM O E
b, 4%, EEROEMEAD DI bouin EEH delafield haematoxylin & eosin DEHL T preparate
EfED, BRI HERL =,

B2 WMMHEBOMEK

Fer R 10H 5 2 B D UFKAEE 2 22 D F D larvae PPCHBEL CKREEIC spat 225 adult K-
T EE, RRTHNMOLNO BRI IBERTERE L —BOKRMOBICEEL Tnd. — BTz Dk
OB ERRDOHERE LA T D05, BE larvae QEEHERIE T »— MRS I WKEP S 2 mLL
BCELNIONEBETCHE, $bTHTHHPMEHRDEYH D EZ TN, WEROWKE? 5
10mpl b (CEZEKEELT OIS T23mOKEE T larvae BWET2DOEBELTB Y, I SKKEVE
WITCIE L DL F ¢ larvae BB T 2 & BbN2) OESZFTCEMET 2, LrLEBSEORENS
WAQBIBEEIC Lo T, HCRELEWENBELGOEIARE <, WELLERBHPRO L 5 ik
ENENEEITKIEAD spat BIEW L, ENSOEEDL B — OB K- CTERBEHRK T 25D
EEZEND, COEBBIUEOSHTICHEL = spat OILROEEIEH AXK L 2RE, Tk, EHO
PWALTHA 5 & BB, —RiC spat OIFTRIIIEBOURE, KFEK Lo CHRBICRZ- T DEHDT
BT, BEOWTC-RERETZPERE N OOHELRERSCER T 2HENDH D, FMEHOBRR
CHLNTHE (1928)00 43, [EpE ] OuERFIEREOERE, BEMAKERRY 1934100 Rl
O EDBHICN T 28I 28EL,, KERKERRE (1936)100 [IREMHNC X DBIERE UK
B aTEL, 2OH 19504102 | America ~OIMATES T OIFRRETE> (Vb CNED
Feeman e RRIIC BT ST O & AR, MATHRINEPRETME S -2, EERRCE
B0 THEE2, BEEIG LamEld, RREET & BRCROREZBHIOBNEEVE SIS
OTERODEEZ D, BEIHBRSIREROBBLIAVOESRBEIL DS, BLARE, HA
NICRIFE BLNAFCEEED D, EESDIMOBSERAL, WEBRED spat [THRZEX DR
BIFRE L, BEERKERBRSORAE (1952)10% 2k 3 &, MEHRI4~30H 2F 8L %= spat [ I&IR30°
C, HEQE 2O HBET25%, 4MHET0%L L8 7225, AEICE 7 spat |3 6 R CHILT
RITI0BHECH e BTV D, CNHOBREFEEL <, IHBEHEORPIKEATLEE, spat D
BHRD D, HEEEOERIIPELZEBLNE 9 FTHE L. BEMHORME, THRHORE &
75 %R B B NI OW TR O R CBRET B & & L, HENBOZD OBEEIIHRE SR DR —
BB EFERT LT MERBOT CHCEERBETIC L - TRINHIOEBER 21D, XL T
WA ET BT,

B1H W B & B

HHIBRE MBS OB DT HEE T 11.5mm €, F4E8 AN THO No 1 ¢ EEld 25.3mm, No. 2
2% 23.4mm, No. 3 2% 22.4mm, No. 4 2% 28.1mm <, ¥EH@EEE (No. 5) X 67.0mm &0, W
W3 OPREARCSEDS 2 ~2. 45 ICNEL, HEEE 5. 3EKRE L2, ZOMOKERZBIIE 8K
WRLZEWMLS TH D,
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MM

100['

Shell height

"
jos]
JEx]

Numbers of survival /1 collector

2 3
w
©
=

= e
= S o

o3
=3

2
S

Ay
S

I - . L
11 12 1 2 3 4 b 6 7 8

1951 1952

Date

IHIAR A 81 2 T IR & s U 2 430
WS & AR T FEEE D collector 1#
LOERPOEL

W2 1 2 3 4 5 6 7 8
Date 1952

PHEIM T 8 5 THRM 2 BiC Lz g0
HIRET & T H OB O GRE)
No.1—— No. 4 IR

No.5 B TEE

No.1— No. 4
No.5

) T
BT

29 RIHH PR D collecter 1B DOTHEREETR LD TH D, HWHFMIFD collecter 1

WD OVPEFERASET, HTHED S8 Bkl No. 1 OB LR 40fEE, No. 2 $336fF, No. S
3341, No. 4 2333(H, No. b [320fEkE &0, K TROEERRTENLEN,

"

72.7%, 65.49%, 61.89%,

60.0%, 36.4%CH- T, WHIEEDFHERRII65.0%THo 7k, 555 RIIFWER TR T IBREDFS

i, BREFERCEBREERL %,

Bo&

1 st NOV. 2 nd DEC.

3 rd JAN.

4 th TEB. 5 th MAR.

% SD C x SD C

% SD C

¥ SD C | % SD C

8.47 71.78| 12.58 7.92 62.94
7.25 60.58| 14.73 9.43 64.00
7.94 66.34) 12.73 8.20 64.41
9.06 65.13) 18.75 10.83 57.74

8.61 61.16| 22.70 10.96 48.26

No.1{ 11.80
No.2| 11.96
No.3] 11.97
No.4| 13.91
No.5| 14.08

14.77 8.19 55.40
18.00 8.83 49.05
15.18 8.07 53.12
18.88 10.68 56.54
30.68 13.64 44.44

14.79 8.77 59.25| 14.65
17.00 10.43 61.36) 15.30 8.74 57.09
13.42 8.36 62.30| 13.61 8.14 59.54
19.21 11.59 60.30] 20.01 11.60 57.98
33.91 16.13 47.55| 38.65 18.41 47.63

8.60 58.71

6 th APR. 7 th MAY.

8 th JUNE. [

9 th JULY. | 10th AUG.

x SD C % SD C

% SD C

x SD C % SD C

No.1| 14.77 8.86 59.94| 16.76 9.50 56.69
No.2| 18.99 10.35 54.49| 19.28 10.27 53.27
No.3| 12.78 8.18 64.00| 15.60 9.12 58.42
No.4; 20.90 10.77 51.50| 22.33 10.14 45.39
No.5| 40.16 19.41 48.31| 46.21 20.33 43.98

18.27 10.00 54.71
20.24 9.44 46.62
15.53 8.64 55.59
21.08 10.66 50.56
57.50 19.30 33.56

18.39 10.91 59.31| 25.31 12.13 47.93
22.39 10.66 47.59| 23.40 10.42 44.52
16.10 7.65 47.53{ 22.42 9.62 42.90
22.82 13.22 57.94] 28.13 12.67 45.04
58.63 21.74 37.07| 67.04 20.67 30.82

IDHSER RIS B 5 T R & RIC L 2R IR & T HOSBEH O THRE, Bz, B

BRI
No. 1 ~ No. 4 J4lEEw
No. 5 i
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FEIOHF A HERCBY 2REOHESTTH D,

E10X
No. 1 No. 2 No. 3 No. 4 No. 5

=
-
r
F
F

élgz kL . Sl
S P

dddd
s
-

F
:

é l:z L k- h__ il
g 56‘.. 1 k ey e .
;E Soh-._ L L _.._ N S

e B b om  o

UPOO ,
=150

S, o . e o
0 10 20 30 0 10 20 300 10 20 30 0 10 20 30 40 0 10 20 30 40 50 60 70

MM Shell height

PR A B 5 T HEg M 2 Zic U S0ES & E&ETHOSREE OREHES M
(collector 12¥IC 75 BEL T % 1830
No.1 No. 4 I No.5 B
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G %113 o Eiom

ETAUCHI

Meat weight
N w

a
(N

601

FLUNEES S U A § 2 3 4 5 6 ’} 8
1851 1952 :
Date

I i B Y 2 MR (S.0) & %@
B (NO) O 1 fAfH ) PHARR

Numbers of survival/1 collector

) Y SIS S W S BESS
BEEC B CREESBGOTHETH Y, AR
I ARSI E < 0. 1g LT D O —
BDBRMA CTHERAEI AR LD, A L BE (BB TECNES, 5B LE
DFEEERD 5 HKRE b DI0f8 & ROIH %D ® AL EDTS) O collector 14
W OREHEE L, L0 4R E (LHAECHREA)

EBEET—RICTBEOLN T2 1EHF8
DD, WEEK 17 A CTRRESEABE L EE OEREERORLE AR E RO LD 12K
RL7o

g2m % =

T EATES - e AT €3, FHIBHOR RS & BRI S 1T B B0 % 572 08, A4 HRER
MOBEBHKAE <, BT LS ENENOMEMCENS DS EEOAL, 8 5 OREE TR OYBMEE & 4]
HIFE ORS OEBRIE, SEEEI NS MERTR LT 5, BEEHITFEICE < HEL TN B220
BRICE TRESEDIC LR, SIS & 0 b FEEEIANOENRECH S, MIGIWE,
BEBEE, HB2WECOL 5 BIEA»SREFEROREZLIDEDICIR L, EXBo2EEOH TS,
SO DI IBBESEVEVREN, 2ENCKELBEEIRDFEEHERRELZRDOTERV P EEZLD
N5, ZEEY (No. 5) QX M ZABCDEMERL TS, FEROHR DIIEIREASN S X
51, ZBICHALT BIEIL, MHBIAEES, 6~8 B OEIOMRNTH D, MEOHAITEE
SUQEELEC L BEASNDH, MG E ETRMERD 5 b DRI L B EBENIEMICAS 8
WTVBDTEAV DL B, BEOHMR DT, FCHEEN T, EIRPORORRSMEH L T
b5, EIAEEES T ARSI ChHDEEASND, MIHEEIE BT L LA
EHNE L, BOREVELHTH DD, EEFET L 2B DIIFERLZLETCH D, L

SEIMTAICE DHRD bI B Bbllo. LALEDNS, BE S MHME S REBICBL %O
BESBUTTER 0 ICIT, SR & BB ORESEC 25D E Bb N3, MG OB & YR O

RIVCHIR D DESBLHINS DI, BRI 250 & EIEEE XNE T2 2B THD C LB HEEEN
Bo Lietso T, FHIRHMERICL CHREHORENH 2T K-> TO2EEOBR Y 2R/ET 584, <
TR ORI EIERE BORRIC L 2BBOL RO CE 5, FIREMOROEEIESHMD D
RV 2R H Y, EHMORBCIIMEEE TS, FTHEBOBERAICS - TRORESE, gonad
DOREEVHEL, FHOCHLET25DEEBPND,

collector 1 {534 1) DEMBIIFEMIC B Y DM FEHROVPACHPD ST, BT 0 L BIC—FEDOR



WIRT 2 EADRSN D05, 1S collector DREEE, 715 ORERMEC I 2 WENBRYER K
LBBHIPOREDBDT, BPPLERPETRTLOTHBEEALOND, LiL, REBE B
BB L2 BBV ERP N EICEAT 522355 5L, i collector 1 K240 OFIEFRERIE
N BOREBLGE RIIC, EWRICBEFICEETAZ OB DD, COMBICEL T 3 e 4
ETHHE L, o

No. 3 OFEM I 4 WEOMHMEE O T, 1 BTSHMORSECFHES 2 MBI THY, BNGH
VNS B WK IR LR VB Do T, O 3 FIEOMEIRERIC I U C FH OSBRI K £ & &9
FHENBKLDDH STHW D ZRALRS T, LEEH (No.5), No.4 KON CEBRBERDS S 2.
F 74 collector MIDAERBFERICHEMMAE < 7~8 AR BHM DRI, CIIWERER O
L ICEIMERIFRTRENC 1T gonad ORBEREEPSBHITHD, BEOHIERMICHEDHENHE
Y, BRZOEDOBREOHECIZBDTHAIEELNDG, LaBTIN6DI &5 No. 3 I
LI THEEME R LS a3 E RS S BRI T2 DL EABNS, o

IR QPR ERIER TIFO 8 BICBL T No. 3 OFR <V L AEORERS 0.06g TH0, #
EEADORTRELREVIMEEOTIETS 1 g MiBThHok, CORMWBEES & IIEHEEIE D 1L T 1
5. 8 A OWEEMIITHE.8g CH5, 7 AOHERELDBLLTOCIHNREINC L2508 B
575, MIHEEHICIECDL S BRSO EIRSNB Do e BBKBIKBLCE LEETFORM (7~8 Aic
W L F £ EQERD SBRCPIET 2) BPEACHLDN, THRE, FHBMORALRSN, &
WHREEBECBMT 258, ORESTO BN OABRBERIZ CLIEE b, L LBBBEOS
WO B E I EBCS <R DRI E B, BMOBIICBIRG < —EHR 0 & BORREE I OMEETR
bl DBHESND, R

B 3 E MEEwHoEHERNER

KEIEOR C 2B, ENWH» SRMCE LM T, BRI T 2EED-20F & A X BRI
OB e 2RETH D, L Orron2B~340 808D ZDMMRE S L 5 ICEIE 88E0%, KA DD
OB H DK BT, ENVB—KPTHoTh, HDVIE KN TH - TH—WEEA FHRECELLC
WB K, THEMOBROWRAEFEN FIERASPROSNZ N C & SRRFEN F IR
L CRWERMSES 20 TIR VDL BN 5, RAFEN FEEEAFCHRLC, SQBEREELO®R
SELIC & o THRNEFENIPHE T 2D TIEEDPS 5 de FRBCEIROR, ﬂrﬁlﬁ"ﬁﬂﬂ@é, AR K
URHBEACARERZHEEBD 2DTIEBPEN D TEBHERIE N2, f€o TRAKEN T & FEOIRIEBIC
H DIHIEE D gonad OFEFEIL, EIBORYE & EEE U TCANELED L,

I KEEBEROD D EE—RCEDONTEYD, BITORNP, KB Lo CREINMEHSZ 371
BCEBUREZOND, CNOOBIRTE 2E 2 ECHMALREE EMBE L spat $»5 adult B
FCHENC o T, AR EXA preparate 2L, $FiC gonad DRKF, ﬁﬂﬁﬁi@é@ﬁ%bko a5t
IEDLPIBEINC X BT OWFEE BT 25 D& BHN DT preparate > SHIRDHEE % 17 5 -
7o

i, BEHEE gill @ ciliary activity 237 FHAOEBRBEEZELTHOE L TCHANAOMEIEHL
T NBHITEOHEEANT gill piece DMEEEOHED S, 4&iF activity FHIEL, S 5ICAHREK
BERU glycogen BEOHIE D SMGIFEE EHFAIEREFSPIC L, BN FORRSTEL Tl 10+~
128 L DWEDH 295, FRAEEN F0MEH FOWERCET 2METL .

FIEE (1926)129 (1928)130) (1920) 131~133) —E DA 5+ % oviparous & larviparous @ 2 Fl
LT, SECHEREcH B & TR L oviparous type IIEIREHDRTIC & » CHRENPFTRHN D
Lk, 19305180 o 4 & AN EER TS FTHEMOROGITCldEE» 2 (HBA T2 & 2l T 3,
F 7= sex change, gonad (DFEFEIC DU TILHFLDPFYE 185~16D 181~183 23 7o 7], <& 0, glycogen ¥

— 97 —




protein 7% & ARAVE, KOWET, MHEIC X o €, *ARIEEFL0S 11D 117> 122) 120 120 128 = &, T
BoT DT EFMENTI D, T15DHP»SHIHIRE 50 R S EWHNIERER T PER L,

BglEm O — & ® R

1. AREKERT glycogen BlZDINT ’

THTARCIRE L, 9 AT AP 5108 RaicHy O 2Bin L 225, 2 QRN O&KR, 83~84%.
THRAFRURBCH» 20 ZORKECREEBHBIFT RN D & ARICERRITRET LT, 12~
1 BiCid8l~82%I Koo, COHEE CHBREE L MHBHOMICIE L AL EREOREIASTT, HEE
Hild gonad DEEBIFE D, ERRIIET &Mz, UL, PHEEICIEEAZELEPAONED .
7o BBEHIIUMEOREICH D 4 Ak, THCWETO%HHE CETL 225 MEEEERREL T
BB HBENT, LBHEDEKRECTCHoz. 6 A, TH, TRHSL, EEEEOHENIL cocyte 2 RE
KICZ Y, HEEIRAORELE Ko, CORPETERRD BREMEL, BUHBICL-2 (2%
HF N ERBL 22 AT, LHEKBEERKELZ). —F, HHEEEPPETLC0BIE -
25, 8 ATHICKE » CHEMPAR, CRICKL, LEREE 8 A T H84% L & - CEHRRITZHICIEINT
L, COWMDERIZENL 22D THY), MERBEHIZEEALENL COBNIEERL T 5,

glycogen BDEALIF ERE DB L & B DA 25

BHY, BRI, WBEE 8 B B wo=

6 A ORESVERIC L T, 9% D0.4%ICH L, 3 Month £¥3$$?M gg?ﬁa

HBEEIILICHE T3, 2N THEE, HERE 10 Water 83.7 83.7

HOD 253 < D glycogen BEENT D, CNED %W%m — =

Celd, REBSECBML, ETRMEEBDBOE 12 G. ' ]

¥ activity IKAVWICHEEEZDSDE HEEN D, 2 - 80.5 82.7
2. BEERICOLT oW 79.2 2.0
B Epwagp (1960)152) 134 7 4 OEEOBEET \(z}v 72132 882

TRIC O CHIEL T 385, BEEDEHILE & A e 1.6 1.2

PRIEMECL 58D THBEES, LiL, MBS 8 o ga.4 80-2

BD energy FIZ DWW TS BREREBILL . —F,
IHfER & Y EEEDRA £ glyeo
A, ERSIIBEESOE 1 2 ET T LICL =) (@i;q]; %7)@;.;7})122[:‘3%*$ gy

5T, EOADEBREEMDC EDHED 2T,
EECPRCERERRT 220 LT, SROMEHIAF, 195~160 74y, 16D\ Y, 168 7 3%
H, 180360 f 354, 152 5 2 7 4 161 SO

4 E13H )
£ TR B B2 T B,
§ BHAEL, G107 gill piece 2ERMZEEL
°3 e AR ERTCE P, B, ZHOET, H
b=l S.
E o HIRET & WEE OB & 50om DT REE A
2 ¥, FOREEWELHEORBETE -k, %
L e BICHERL =7 FOAE 21, KEENHEY DR
10 11 12 13 14 15 16 17 18 12 20 .
Cl % 233, 1~4.5cm, EHEL2.0~2.9:m, E B |34~
BRI & 5 IR EE O® BT 6.5¢ THEREILZNLNT. 1~10.4em, 4.1~5.7
(7KiE21.4° £0.4°C) cm, 44~100g € b T ZIFEBEORE ST 2N
M =ISE< A .
8.4~11.5cm,6.2~9.8cm, 77.0~ . <,
H  memis s B ZN cm cm 138.0g ©
CS H»H=x TR ENEN3.2~3.8cm, 2.1~2.7cm, 3.9~
He |JREESE<+ 4.8g DG EFHNZ. 2 1 EOHEITS 13RO



<
WICRIEL , 6 A LAEIBHETIC,

CIE2 /B 2E TR L AR OMMES & BBEE %, FHOBE 4 BIAEH» OME)NEME
JKIE21.440.4°C (ERUEDHDOKES FEREEE) <, C & 11.06

%> H18. 5%\ EALE ¥, ZDM13.75%, 15.44%, 16.99%D 5 BED Cl BOT CHEREEWEL 7=

WRTHO, BT,
B2 Cl BLFEREE) <, KED.7£0.3°CH535.0 ,
+0.3°C FTH b ¥, ZODM23.54£0.4°C, 25.0+0.3° 6f
C, 27.540.4°C, 30.040.4°C, 32.0-0.3°C (D 7 Bef
DREDOT CHEEELNEL ZHRTH 5, CORRIC
RO AFE T NEEIGIOBDTH - 2,

CN 5 ORFERER > SRS W BRI L T

CMERIERR <, Cl ORECHL T, O 16%~1T% £
DM CHBK L AARESTE, Z02EbTITH 3
B, COWELTICR>TS, HEVEL LICE-2H
BCH, KECTEBMOEIKE <o Tl B, LR &5

-

RICHIEL 2= ISEE NI Cl THEEENKRTHY,
18% L) Ecid INB RS, HEMEELDRT, & Cl T

8 B ERICH U <M CRIEEO N F & - T Cl 18.71% (EHURDEILHIC

F14=

S

H.1
M.

H. 2

VRR RS EE N & RRCEIIO S R0, 35Kk12%
FCREBERCAC A ABEORR /NI Ko TN T,
A FEIT%E LR EEEBBEEE TN E
S T2, 7 HFFILE, RARCAEL ZZHE, KBE
2 A FICHIR T IR NRET, A gill piece
HNELFE DT T THRITAEBRIVBENZ D
2, —IRCNOSERERERC T AFIAEERG LA

M
Ha
He

20 22 24 26 28 30 32 34 36
T:C

IKIBOENE & 3 B EROEE
2t (c118.71%)

ZiRE<HF
B S~ A
EEEYE<AF

BokfiMzRlit, CNEERBIIERCL LBOENCL2HDTHE S b d,

.2°C

3¢

i H15E
3-
\ 19.7+0
15.5+0
£2r
E
]
E
.
'S 11.740.2°C
2
21t
9 10 u 12 13 14 15 16 17 1
o 14 15 16 17 18

REINEE K AT S ARBBIC /2 D 7 RN D B R & SIS DI
B & KB OBENIC & B IROMTEEERE

O—O MHEE LH—A - HEREE

— 29 —

REEMICH T D2 REEE
W3, 27.5°C MhEE CE&EE
T & IR T R E A AR
Do Dt PRSP
Tl kT, 27.5°C DLk
KD EREICEDEITIREL
B Do ik (1936)150 12 &
NS BEEEIRES SR
WL, 29°C HhEDHRATH
LERRTCN D, RERTIZ
SIS EEDB80°C, LB EDNS2°
CHECTHRAMBETRL, Kk
DR HTPDEITH DD
FEEROBREL 2, B
B, VATA»S11 A A
W, JhECEIMEOIKA R
B » Y EREE OEFE A
Wi DA & A CREL
TAERPEOETCH D, E




T, KA FIREBE B B EEE & MRS ORI, SUCEE, C ORISRl CHEEEDE LY
Wil =R &R L 225, MG EREE L O FCEEPPPRTCHo o BETTR- W EHR

i, METCTRoZREEELLTLS—HL Ry, SHIEINM» SEIRRCHE- T, 2NENE
B EREICHIE ST RbNAEC LI 2 B3, LL, Cl 15%~1T%ME 05 AME &7 3 5 1
EEETHYD, ACEBEREL» 2D, K Cl OBET, WE TR - 2HIEHR &84 DB H
BEOBXBEDPoTre CTUIBEEIN CWERESDO Cl B8, BB ClEMFECHK L CHICEEOEILIR
X<, LPbeRCE Cl ©H32HEBbN b, $IOFER» S FBAETY OFEE E 2% 3 K
Cl 0&ELNBE Cl OBACEEEFIKREL<EALI, ZNENOEHIBNTHK Cl OBAI BELE
o CETIREEEDEL DS, & Cl OBRCEREEMIC L » CET 2HEEREEPRE N T &P
HdB, FFE (1953)158) |3 gonad DIEENSSINEFS AR HNCIIBE OWEBIMEDE <, gonad DORTE I # &
o TCHIRIETL, EFHIREEZDEE-TEYD, CNEAE TR » 2EIKREIOKAFREBICH DA
FOMBEENEESSMINB - 22 & & —KLTH Y, MFEEL LS TR - ZHERGE > SHEES)
HES, BN D SENEBOKH FREOHICREMEERTOCIRHPEEBHN D,

PR I EINE PR, YBEEHOL S RARAFIRBICRD MNP RV, i, HABRFNELRICX
T, HIEIRE N BV AR DI E B R <, S CEHBENIC LKL CREESMET 3 DR, WM
BB EL, PO EHFTFHEEN, S5KER, H 5 O EACHL CHIEREIHE & & » 5,
WEED & EEREROD ZEHEECE TS, HHERE X BB HL D BEARIBICDH 25D LBl
.

3. gonad ORFLHRBIZDOINT

PEOMRFHIIC R = 7 FONEPEEIL, FEIKRL2SG1~8G4 (SG3, SG4IMHIHF) €i57
B& 51C visceral mass DFRIFICH B EE LORMEIRD & < digestive diverticula OAICELB% 2
LCRAOANCREL T 3507, HEA2~3HAEBLEECIFE, SGT7T~SCGILD & 5 K&
visceral mass DEIMBCH N BEMEDOEBH D, Z2OWMK, IRALIC L » THEE 505, pronephricduct
NI VL2 EbN 2 MiE, KU, I oviduct, spermaduct [CHFET 3 duct 350, Z2DH
flic germinal epithelium ASAFKME & PAICIEY - T D, D germ layer OWHNCIE, FEFrAMR (A4
) EWEIND fat cell OERED DS, HBIIRBEE ILEFEEL C gonad BREEL,. PHFE LT,
PEIVHAC L gonad 2% visceral mass DRI E (58, fat cell OFITIFEAEMKERT 2, (SG1)

HFEDUHIRBIIFEECRELIpSAONDZEBH Y, Con (1936)139 1% South Carolina THe4EEE10~
1I2HEBEOBE NI F THEICERAL 23D 23%8 ), North Carolina ¥ Mexico @ Gulf €lZ3~447
TR#T 2E 3L, F7 Burkmsroap (1931)162 (3% Louisiana TERE20mmBEi#H D N F43 3 TICEREL T
WBDEFRL, MexzeL (1951)14T 3 58EHH T 0> 4 ~ 6 WO FH31E61.5%, 1£30%, MEHER (4
B5UDRTHENGFTROLN T EEREL T2, ZOLISCHFCUHRRBTIIEL P BBRFD, BCE
KIBOWR CERBEA B A SN 505, MexzrL dRATNB L3, 20> K+ﬁﬁ@[§§ﬂ’wﬁ§}&bi gonad
DELEFEC I D2BO TR, BBRHEHET 2BAB20. bPEIBY 2 FOR & B i, 6
TR S8 AR ECT, REMTCIZZ2OBRENT BTh b, HESIIRO 0 <, 1951 FE T H2TH
collector AL, BBAPSHELBMAL D TH 225, 97 1 HICHRERL ZWEE6ALIAD ¢ B ©
BE 22~24mm, 3HE 15~18mm OFFAD 2 A423SG1l, SGI2ICR L= & S ICERREI L, FEL =
follicle 1= sperm 3FEI/L T T, MDD 4 EECHKEND spermatocyte HBLEEICZHBDDEH, F =98

HiZlE, spermatocyte # Hio =fEfE0s 8 Mk, 9 B9 HiCI:, 5L 25D 318K, spermatocyte O
HDLDHEERRA L, LPLAEDTS, CHHEOHAL 2@@EE T~ TlE<TH D, MEDEEIERS
N, EOBRFINSOBMEERMEBICHE ST ZC, MEADOAL DDA BNEP o, SO DTN

- BPRAEFEC < ‘2137)1@{4?(36@ Eéﬁﬁ?@%ﬁ&l‘%#ﬁﬁ@fﬁ)éu&#% SEAREB DO HME T <

IR TH B EBTFHEN D,
— 30 —



“ 1081 BIZ collector & BLARZ, MHIEY & BB EIFE2LD, BHO BT D& 2 NENOMCH
U7y, MRHEINUCI0 [ germinal epithelium OFFFESLTHICHB T 2BETHY, germ cell 3G A
EffERT, B5 < primordial germ cell DBRETH DL Bbi 2,

AR, R EEREOMICEZ) OEBARSNLEEPHELIC, E 8 BHICE spermatocyte
& oocyte VARSI, WMEHEDI &R MEENRE T < PEB 5 D8, — BRI SGI3~SGI8 (D& 51T spermato
gonia & oogonia DEEHITH D, MFIREEIE SGL7, SGI8 D& 1T primordial germ cell ZSHK AT 20

» HDE gonia ORI CIEDORINIIEE A EHBAT AUy,

12)% 725 & MBI primary cocyte & primary. spermatocyte 23HbH Uik ﬂﬁﬁ»\f))@o ent, &
e LT, ZRMEIRT gonia ORFHAT, IHIEEMNIT gonad DREPFEEAEETRT, 118 & B
primordial germcell @Jﬁ%@{lﬁﬁii}ikﬁg%é ESHTUN D,

LRSS EEEE & HEY OMIC\ SISO E IR T, BB SG21, SG22 KAHSNS &
51T primary oocyte DSREFICH < BV, 2FNCIIFCRET 2RENEHLNBOTCNT, KEHOMME
PECHEBIICA - T3, Bl SGI9, SG20 LR S5N 3 & 5 WA/ H primary ‘spermatocyte 1Z,
T < —#fld secondary spermatocyte I F THEL T3, —HHIHRERE SG23, SG24 KR 5N3 L5
I, KRR E L CRENE T KIMODAEMHRI AL ©, MEMOBEEIIRM SR,

2R3 1 BERERND, EEEEIT K% 5 D@ 4 D primary cocyte & primary #»% secondary. (D
spermatocyte [ZHRZEL T\ o Ll & 72— IR RTIBD cyte stage ThHo T, HAEDRKEVHORE
REBEVPEATHDIIKCEAZTIOEN D,

3RIC#k B& SG25, SG26, SG27, SG28 D& 5 W EEHIIHEL & BT OR SN 2 EAE» %
Y, DIVIERORBRIICABBRBICEL 2502 BbN 5, Wil SG29, SG30 X3k, %
EHRHOBESRBATEE AL ZEMHEOR A 452 2 8 e ZCOBHCA 2.3 €l primordial
germ cell biﬁkﬁﬁbk’islzﬁﬁ"ﬂcg‘é%bflﬂfcﬁ, 3 BT A BMEPISBIC A - CTHIAL,  follicle 13k
FEOMHAE BT 5, .

4 QWi 3 o R R B DEE S, BEEIED S 3ERISHCIAL LD, HEEY Ik

SFOEBRCE T L RERBDIFAR SN, IIHER I BEREOHRIH 2 B &I HL I, RERHCA - &
@D EHHHNTL B,

5 AT BTN EEENE gonad DD, visceral mass DRYe% (55 2RICHE DS - T # HEBREHRL
T< %, Rovgarey (1933) 162 |1kt a8 follicle WCIRIZ X 71 germ cell DRBODO D DRBIRIC L D
Eik~, Cop (1938) 160 LREDAMTH %, TS LHIEEOKLOREMEMANCIT R E N TELXREY
B3 germ cell ORBIFH IEFHABRIIINMEL , BOIE germ cell H3PBK 1L T gonad 33 visceral mass O
KBAELEDZLOIERDDTCHD 5, COKER SG3L DL 51 gonad FEPOBETHTRBL CNT,
FEHERPEE AL BRSNEOEIC gonad ORBEL =EEBHELN D, LPLAVBSIEIOADEZLOD
D gonad 12} SG32 (DL 51 primary & secondary spermatocyte 75KIBA T, RERD SEBEENC
BATL 130D OGS L0, HEOMAICETH SG33, SG34 WhHHN B L WL SREL &
oocyte THHGL /=Ml D25, % <L follicle DEEC F A REMBAD cocyte BEHDH 2,

< A DI, W ERCREICAY, spermatozoa DA Lo CBHSHBTRONAIE 8D
DT, FHENTHRENEEBL secondary oocyte H SEIMICA 2 & LAV, BFR 50p WCFEL I
BEATDHDEEEZCHEL 2IE L, KBEICEL b0 L& L, 3 JHIC oocyte HTUR E N CESE
5 B rh il cocyte O—If S BHCEBEICEL T 2GS ELIN T 5, 2 OHRBRDBEIIMIKLE
FTLCET 325, gonad IIFICHIER], HEH, RAMOLZBREDODOVE—HECROINBDTH-
T, PBFEBFOMRIAHEBUC—FARHND D TER L, HSBHICHE > TR EFRFICHM
~QBBEZED, FENCHITHIN, B3 TA2HN, gonad ORERECEAEEDORENCEEHES
T, EINHIBRICHhE2H R ALDLICEBLN D, : .




WEEEHIISEE LT 5 ARRECRBORSBARKHCH 5, MHERERIT SG35, SG36 RU SG
37, SG38 D& HKHESTIROREMICEL 2 AL WHOMEEAT, gonad CRERBEEIEELE
WL CZOEVPBRDIREL Bok k SICEHI D, ‘

6 FIC# % & BRI SG39, SG40, SG41, SG42, SG43, SG44 DI IPF & TR T gonad 2878
WL = fEfke SG43, SCHM4 KA BN X 518, B 1 EOBIFSTRH NfESEHLN D, TR
L CHEIRET |3 SG45, SG46 D & 3 1 F R FER SR O itk e, SG48 D X 512 5 BN SRAMICK
FEL, —WDITFEBTIEREEN, BIBFLLNZOTCERN»EBON2HEEE T, REOWH»S
DB & CAHBFRIC RS REVPROEND, LB LAV SIEBIERS visceral mass L T HDH B
ENEAE, YREECHRL CHEBI/NEL, BENERD RO CEPHEREEN D, FHEEE I MR
&S <EbM, THRMOBWEEIZCSSWEAEH Y, No. 3 (18KETH) OWNCIHL AREI
137.7%, No. 1 1£6.0%, No. 2 & 5%, No. 4 [04.2%%BMEH I L EEASNEORT 0.7% CHE
BT hoio, M CORIT, LEBEIRALICEL, AFHEEITEEESRERCEL T2, Ly
LABRSHHRL = & 912, gonad £ —ERICHETL T 2D TR <, HICIHIRED ¢l SG45, SG46,
SG47, SG49, SG50DIn< follicle (DBEIC|T gonia stage DBDVLHEA SN D,

7TRCKDEEEEEIL, REOBBEAL- =B THIY, BERED germ cell 2HRIIT L TIC

7% T gonad \IFEWEL . SG51, SG52, SG53, SG54 Din< , EIWIADINF oy & MARIC IR I &2
HE LT 2. CHICKLUIIHRES L6 AE» SAMCRELRAL C, VEOREIBSTEHLNEZER, SG
55, SG56, SG57, SG58, SG60 LB SN2 L 51, REAHIKEL =IF2s follicle CHIKIID F £ B
CFRL, KOOI FIIINESTREBICA 0, B KETEN, I TRERE R CTRIT R T W &
L, BFFEBEL o<, TRENRACIIEECRONZHEETH D SGBY, SG61~3G66 Din < #idi
LB R <5 AMBRORTERH 0, gonad BEHMEANT 5, CNSORKT, MMEHEE S EEE
W HIRL € gonad D4R FERH T BO 2 EBMICREL <, ENORZEE A ERKT
Hb. LHALRMEOREME RIIERA TANSOIE S BRIMKERT 220, BiEEBINOTRES
READBREINSFTLHNT, ZOHMIZELS, LRI CLES5 &b, RHROREL,
JCREL, MBLEES»SHEEY, WHRREE, REECHE 5~ K A € gonad 1T KEICHEL T
B,

8 Bic & KIBACEBIEIETARL, FRCHIB, BREOTE L@t s TEeENDEEE ¢
35 ORI H DH gonad PEEPRIEICL D, AT porous TEMEIIMHEMICEHNTHY, Wb
WAKAFEER Do LIDis CTHRACEIL, KAFREBIER - 2E@EEENTEDP SR T, BegMfT
HollSNELPBLNAEND, REOVFETEHEZOBONHFICE » T normal REFRECH D
SWRE AR, Liedio CRRIEBOAFL LK gonad #RE 3, SEEBESICEINNT 22 &3
REIDOMEBECHY, BECETRBESINENIFVRELKENT 2L EEEAERL, —BDEMERIIE
WY, PR 2108 AT HR%OMAIAELEINT sex BB T 2, LaLEES, NS
DOEBIVAEET @B BT, BHE (1932)30 OF 5 & 3 WWERMRL CHFRGHERRE L DWICEETt
F2E 0 BRI HERENEEP ST RONEP o, 8L 5 Loosaxorr (1945, 1951)144) 146
FOC LS CEFEREEFBIRSIN, HEFRMECEMEE T Orrox (1927)27 O~ =0 <,
FEOCERBERBTENDEHRDDVENLTHo T, BRENETLEOLLEVEFIKBEOR RN D DI HF
ﬁ@é&%i%%édﬂm,ﬂm9ugﬁﬁﬁﬁﬁ%ﬁﬁ®ﬁhﬁmwf@ot,&m7muﬁ%ﬁ@§ﬁ
BR 5N D, SG70, SG71, SG72 [IHHER €, LINBEEORMESEEXD, BT, NTaeR#l 2
DY ERAERSEEL 22 & 2, MHEEISEEEIC KL < gonad OWINIER & R #faDEEISA
ChHoH5, COEMIE gonad Qb CATERPRIEMO SO TH, ZEKEHD SO THITRHNDE, 7
I EFRR D & < hfifaisE g follicle QBACTEWIBAICAEIESZ - TR D, BIIRAL = (BRADY
M CH D) WY OMEE DOPEE CEIRREBOREN, BEHOSDECRATHTL, COR

— 39 —



I, BEOEERE, EROFACHL TE<4 F2ACKEEZ Y, ENBCARIBROEE S RE, Bk
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HECNSOBBEIEEHOBOTHY, COBHEMEREABHEL 2BDEMK DTS, 825
3ERUESHEE2ETHRRB KT B,
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4. % H B DT

RIEETH AR L oW, ##l B i < | spermatocyte & oocyte DELEMREEITEL A, spermatogonia &
oogonia (DHFMEEIIFEHICEL e Ledis T follicle DIBMARIET, K% B D H T germinal
epithelium D F F CHF F CHEE 2 - CERNCHFEL TEY, SA» 56 B LK - CABIKEE
L, REz®ED D, 6, 7, 8 AOEINCEHY 2IEREY & BRI sex ratio DEIIEIGRICRL
T i< T, MHER D No. 1~No. 4 & 6 FICHEARSEDMEAED 80% % 5, 8 AiCid 37.5%IC kD,

COMICABICRELECLERLTO S, CHICRL, B
T No. 5 |3, 6 BMENERMLOMEEE, HTHI6.4%T,
KA DEEDBFEREE BT TN, 8 B LB Lo
A RMMETHDTHL, FEBEEILHTHL8% CTHH T
WEEHOENRIOESIIEECE- 03, F2@EEOL
RICDNTE, ST 2HEEDEIE, TREETE6 A»DS
8 HOMICL.6p51.82 b TP RE(LERL T, HEMEMEGOML
RBYPLE B0 T 205, IIHIEEITA.50 52,48 25 » CHllC
HEDQHBE BB E LR T D, COT &, WIRMEDH
PR RAMEYE & R 5 R B RV L N & FRL T T, WHiEfEn
Tl 6 AR DIETH - 2/ ND I F 05t & 2 - THRE
L, #ifiEEEeamctdic BRL 2B ERE N EERL
Td, 4BEOMTHBEOFC, THEMOBR SR, No. 3
®WNT No. 1, No. 2, No. 4 QECRSEDE G E L, &
D24 B, EIMESACRBICR - e@EEz<, No 3
W 89.3%, No.1 | 39.9%, No.2 |% 50.5%, No.4 % 52.4
B D DEEPEPNRFTERT L2, 2P0E NI H D
oS, MERIRE 2 BT R EEO S, MR 2HEOE & B THIE
HOBNEREERELS, THRBOREY, BEHEIN T HD
» FEENTHEPHBLZVY, HrBENNEEEELL
T3 EOICEDLNDS,

BEHEOREEE sex & OBRRIEINTHE (GEEY XU E18H
GMEREE) WRLAED TS, Wl 10g LM
bbby, AERED grade ZMFHIENII0.5g, WEMEHIZ1
gTDEL TRLE, i, FEMAEEXC, enenofmEs
WL, EEONINCEEEOHMEENE L, AFROREND
OBEMEEOHBERIEL KD, CDE &1, collector OC'%@L
T2 EEREENCREVEES, MEVEATH, Lld
FEZEFFIEMILOMT, WEEICILEL 2RO HBIH
HEH3Lo5EbN, 8 FOEEMBMEICIT, AEEN9I~10

% F 16X
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ol = N5 No.5%
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Date

TR e B U7 S I TR &
ETHOYEE OENHc BT

HHRADOEL
No.1~ No.4 sl
No.5 EETEm

g DEEICHEHSHBELL TRV, SNZEINOHEE S, —D20 group OHRTREZEGSSNTL b

POTCRNCEERLTY B,

M A0 BB ILIC, NEEOWBRICHEHLN LWL CHFBIKELN TN 3, ERvAFEDNT
HHRENTL D MEHERGFOHRARI 1 BUTCHD, FARROEBEHOHED 7 AL, bITPIC 0.7%T
Boi, CNCRKLUINEESZ6/, 7A, 8 Aice 2 No. 3 257.7, 5.5, 9.1% < No. 1 6.0,
7.6, 2.7%, No. 2 7% 5.1, 3.6, 3.8%, No. 4 78 4.2, 2.5, 3.4%DOERE7FL, o BmEE &4
HFEEOMICENBD ST D, MHEREIITE HG 1 ~HGI8 IR L =238, Fiom<, mE(1928)18e,
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T, B, {7 (1929)1882 13 oviparous
DAFIBBEBTREHLND LS &

%, Ak 2D gonad BEPSH S 1
=L, Nerprer(1932)165 | GaLrosorr
(1937, 1933)166>, Loosaxorr (1942)

148> & 3 Ostrea virginica Q¥EIRIAD H 9
FEERDT 2, T EQ951)167 4% Cox
D7 27 A COWFEL FITHERD F1 R A
5, AEOMENBOMRE 25 2, K
PEMEEIOED 1 ~30& 2B
WRL7E. 2 ORI AT 1% larviparous
type D3¢, EIMHCIIFAEHERL
gonad ITIFINT & T HHICFRICAHR S
N5BDCHDH, BEARERICEDD
FNBHsd, EIOKD 21X, oviparous
type DAFCEMIIHSHEL, 1EIH
It gonad A%, JRBADFILBEDON
Il CEBOBEM &R T8,
FBEOENNCECREREEZ R T B O

% H18m
ar -
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Meat weight
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YRR D ERK

4 DA~G% Preparate QEEER I THEIND
YEAH D RB

&, MOHEERTBOBH Y, gonad DRIEFIC sex BIRPL=2BDCTH D,

T, 1ENEMbOEHES LT U STAETR LUERESTE PN, Ly bEIBHpOMEig, &
PR RN D BDTCHHT, TORIAK BT, BEOEOIDLSCHdE Lk, TNLDEICHTER,
Loosanorr(1942) 148> ¥ a3 {8 2 DM 35 S RARIC 28 72, RIS P QR 7 2 h7, Z ORI
WIRHICEIMTS 2 BT 2, L EOHRBORARIL 1 & El- T 3%, FERBEOTNRPP



REVEGE, BRI CROCHIL 2EHEBMRIEL, 5IERNCHOMHESRAT2H 81
o ERHARINEBCHMEREOBHERBERME N &G, BOEO3 —ARLFE L L2, MEF &R
RESRBTA2PENIBOCEL, ZEMAIOEMIDOBDL 5ICHRPT gonad 28524 BL, BEUHO
HHEIREET 2D THNE, BRPC1E gonad OREBABNDZETH B, DI > kBEEIHLT
115 5 7=2DHRT, I TN ThHhTrOIMICHD & EMO LM ETTNT, CNHDT & » Sl
PIEPRCA LN 2 BDTHEEF T b,

FEOBRETE, WHEHE2F A KL Z2BLNEND, <HFDX 5K oviparous type D H 3
OMEME R A ld, 4 % % H F (0. denselamellosa) ¥, I—~wm v <HF (O. edulis) 7 &¥ D larviparous
type QA FD X SWHEMHINE S AEFATL TRE, RAOBEBERLIBEIFFCL L, WIN O
HHEPETL D, 2 gonad OB » THEEHOHILRREIZ, 2R DES T3, o TRIMESN
AL 2RI S <EP0 D, HDNITIEE A E RIS, TED germ cell OERE, BE, RN
R %08 U C AUSHHER O FIE, B EHmE SIS AL LOLENS, RO I 5 R+
HERIZE, 6, 7, 8 AOMICHYDOEMLERL CN2HDTHY, HEEREOHIMIEIN S BOBH S
EEPNZ, TESES L5, 1EIMPMAICENEK X gonad BELICHAL, BTN HOHE
FEL, RALCHUENTC RELAERY, EIRHC, £ J3MI0FEICEY gonad 28T 2
BarhodYt, CORTE L RENOBRPORCHTNPD germ cell DIREVTFLDLINVTCNT, HEKER
HROEFIIT EORLUAEZIOR 3 —ATEHLE I, LWOFNHFEEFHOMIERTUDOHIL: »ANS

DFEWBD D,

gonad DERECREII B AEIC L » CRERZFHNFINEDH Y, COEDITLE e L CHREBEDEINEL
B HE3 L oBELNIDEFEETH D, LrLEAEESE2ICEIl, BgEfTrsceilddnd, 10
BICE - CThHERBOBHEI () 2H-C0208EETHY), BLHOEIIARHNZTHD, Z2DH,
B2, 2OBEMb I CBEEKE B gonad OREBEIBE - T D, o CLELEREBRLENFI
ER, T ORMEREEPCKAILES HDTH D, FLTCEIEMICBNTC gonad 75B1LL, 4
BEMEREE D ST E0, ENGESOBLCRESN, FAMHEIN2C DD, BEIIOR
BRAT s EMETH B, 1R 2 ENOBER%ESA &% 2, gonad DR & EMBEDOHD
RUMEEZRBLT, WEREOEMNBROBRR 2201, Mk, EEORIERT, EHNLZSDO T
BOB—EEIRADA~GCOESRHACREEND L BpN D, RENTA SN MR GO 3
Ei#%® (preparate DEE)PHEET D ERD I ICK D,

HG1, HG2, HG3, HG 4|, IORERENHR> S, HEEOBEY, MO CEIEAGHE

7= EEIHIORECH B,
HG5 |3, HG 1 ~HG 4 OIEAFEECHEMEIZMEE REPTRHON T 205, EEERE, A D K
T, WEEIERL >2H D,
HG 63, #MEQER LD BRIHARH S » Tl D,
HG 71, HG 6 L AHOHHATH 528, BHMICHZ - CHEERE T B TH D,
HG 8L, EMOKEME: CHOMBESEHLN T D,
HG 913, HGIOG SEHIC X< ABETH D, EROMME S CHOMME <, HG91Z, HG 7 &Z[kkiC
EHMERAREcH B,

DLV SN B N MR B H B o

HG11, HG12, HG13\3, HICEINBHICHbLN-MHERMGE T, BOARME, O CHSMMEAES -
BDTHD,

HG143, HGII~HGOEIRPC BT 2 IREBT, BERNELALR-BDTH D,

HG15/3, HG16 |3, 3LCEIEHcENZSD <, HGIGGAROMM: &, BB REO CRKEKE
BRSNS, HG161:, WD AR X R EBOBEESH LN T2,




HG17, HG18iZ, $ic3ticll A aicBb e fiifAET gonad & @& AEHRONT, KEHESRE
LT, ZOFARKBEERRS2BDT, ZOHBEEE follicle ORFE,S, BFEEDEN
DIEDITH L < ERSINESDTHEVLEREHLND,

PED & o 2iEEHE» S, MEERET, ik 1 BETCHIEEGE, 1NN eEREOEF T2

SHEGELHZEELLND,

INHEOEBRPS, M, BREEEN COREKNZEATIE, IIHREE 238 EmREN I i L C M
OHBK B O HBERE <, HERGENCOSEORBERBIEELBHEET 2D CH D, TEE
HHMHEE b2 NZNOEHEOTT, I<HEL RS BEETHEE, DSOEEICHEEOR DI 2 RS
Bloo Th—RICLREL 2 XKBOMEGE S B ERRBRSTEHI, HHED S D SEEEOMNRA
BNENEEALD, KB, 17 L H= (Pinnotheres sinensis Shen) ¥, EZHP (E3H{FHE2E) KRL &
& O WHFERSFE L EERDBFD o 28, CNSOMEGOHEETLTL $—TOUACRET 22 &
A O =
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5. gonad QEHIBEICDWT

HIHIRET & B D gonad 25EFL-END visceralmass WXL T 52 BRIRE 4L, MEHOEER
HEO—D2TH D, —BIiT, gonad DRERBIEHENELBEREF ST 2H0T, ENECHET S
WFoe, Rt 1 A SER S N2 IO DN I BUK168 ~178 D3N dh 5 0% GarLtsorr(1930)170
1%, C. virginica QEIIEIIMNS BERTV D, COL I RREOWERE T 32 &3, EBNLAE/E
EHERSBDTHA 5L, EIMED germ layer HIEHHI B porous IR - TL & 5, BIFERO AHREK
RIT, TRTT~T8%TH »T, EIEKAFREBL s EQAFEKREILO~BRIHE ML T, AEE
FHBEE TP T2, 2O, AFRKESCIFERENIOEHLEERTERALTLBHEEEIND, B
BT, TR KL 2BRKOBRENEORERBELL CH2REHICEEBTENENFIE, KED
DEEMET2EA5LH B, HEBEIEL, RALEWFEBTICI > THEMBL T2 gonad O & &~
EHBITZHDEEZSNZOC, 6 ATAM»SL 7 B LA cCOMGIEYE s SRBHOA 2 E O PR CHE
W s & o ICHMER 2ED, OMEOLAEBICH TS gonad WO EHIEEEHKT DL, FWNEIS
so} 00X : RLACR 5, WHEHOFHE E435% T, TR
THIE69% 85, CNSOMTPHTEIETKEEN
&k, BIRFAEEMEORBEICI-CH B F
2HBEOHDCLITRIBOEY THD, LL 5
HEEY, SRESECHRL RN IER, MR
% phagocytosis BSELIC &5, MEED E NOE
FEIRIEI IS ZDEDPRKELL DI BDEEDLND, #
T, BITAKI2HENOHEEETREERL2EE,

o o -
S =) S
T T T

Individual oyster numbers
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"Percentages of gonadal area/total area in section %K@Hﬂ?ﬁﬁﬁ/\@%ﬁiﬁf?ébi, ?ﬂ]ﬁ%ﬂﬁ?ﬂ?ﬁiﬁf[]f@ D ) ﬁ
BT & VIR O RO BN BEREQMO BRI CHEH ISR D T L
CBNT, ERROEESSERICR L PEELD, '
THDBEE 6. RIFR I DN T

O—O Wl ﬁ%ﬂ%@i?@ﬁ@ S R EECHET B
O—®  HEmH ¢ ; #

25, BRCEK 9, 10, 11 QEIE, P HDRERR
DOEEPSEHER I BDETHANAH 285, LBEHOKA FIRREOEHICH B e QIS H D IEFIC
HIEDOEZWHDTH D, BFIRICEL Tid, b Fhke, BII9I33)1TY &, [KEEKERRE(1951)175,
(1954170 OJERH HDAHT, HIEERTE e L —HEEREFCR T 2HERR 2B, KER
IRERRBS, REEEERENFIBT 2HERE ~THRFHZBERTR -T2, BRI EE-
EREL, 4, BENE, BBCI - TS VHARBREZ -T2 L5 TH B8, BiZ, BRI —
BEEICEL 2R ABEIRPCH 2R T 25D T, KBCHAL, BHKIDWLCETLET 250D
HY, RPELFRT DD H-T, HARZIIFVEHCRZCL 2B -TE L, FFEENFTHD
e <, ZOHBERI0%HHCH- T, HADOEREL T, EES >, SAROEHER RO TSR
ot FRESD, KOOWAZT2HEY, LIELIEBHEE SNBEORBICS - 2881, BRI
BEFELPT KRBEEIEREL VHAREENC & E2R~, HEEKERREE, ENEHO8 AT
APSEBFEI A ETOM, BREN23~35%, KEEHN 3 ~4%DOHEART, BICHFRENSCHERE R
Ll & &~ ERFBERORR, BRIMORET 2ERIE W TEARHTH 2, KISk DRI
PEE CHBE ST, BOWEBIEDAZTH D, BASPDERD =DICIIDRARESIERDIRE S
LT, mOlEeEHUCAERBELEEIL, DWNCEAFOEEZOBDESHRELTHRRES LY S
DCFLBOPEEZST, BRIMUZIPRIVREL B THDIEE T3,
HEE, MBS EBEEED gonad ORYE & LT IR, spat stage 55200 B, MBRTH S
ERIMAOBE L AT, LROBRESVES > RFECELE, RRIMEPOINT, 20K

— 52 —




P, BEAGL, AG2RUAGI3, AGUQD & 5 I FOREHOIINC, 3¢, EBAEEETLCL>
T, YREINE 2REHAMCEL EMFOBELRFOBMIC I » TR TICREL . 28HAKEECL
ZbDEFEZLSNZNVL, KICEFCR SN2 BRI, AGLL, AGLZOIN BIRFEEL =0 Hi

ERIIBPERCH T, BRPDVITEREZEL T 52D, RRIOSFIEINRBMOMKE BbNS 0
2%, REHON D ERINIEHBZRRECL - T, 2EEHKS 3P, ENEPORRING, AES
DOIps, AGT~AGSRUAG2ZI~AG2R2D L5 KEEEL, £BHSERUE, RAINCEL 2RI e
EEAERBFECHD, TNEHOERINCY »C gonad £EBFEHRL T 26DbH3, (2 DHETHS
COBEITAGO L 5 CERIHIEL , RELD2H3) BRINCA SN 3 L¥HALKE, EREIPOF
CRoNHE, NORKRICOESEHUT IR L-THBY, 2TWEOKS 1 DOMDHICH Y,
DEBIEREI DERNE L, SABINO 1 HECZVSOTIOESFEL, DO IITERY
ST D, BRINIBBINCEL CHERINCE AP T, PEsEEHOKIC D 5N THDd ke
O, THRETEECIE L, $2AG3, AG4DL 3\ gonad |3, F&AEDHE follicle DEECK
BB HL D, BRHELKEL TV I3 ELN S, COI28HEE, RAFESFCEE
ERERDCEBHERLNL, MHGhOREEICH, EINMNBEECCRAMSE P ok, i, IHEEE
REBREICBELZBACD, 22— RldieDiT, BEAYRII &R »x, HENHO¥EE
BEEAOE B2REE25 <% No. 5 OWICET L 2=AF) BEFOAFRKCE, BEROTHI»SF
B de, Tube6 ATA»S 7 AhAKIE, AGl, AG2, AGI5, AGl6D L 5K gonad D
BRPHED -~ IR, HD T, —WOEGICLEIChE > CERIZE-LBDOHBH D, N 5 O fE &
i, BROMEERBRICHBL 220 CRRESHEHELZVREBTCH-CAG2L, AG22, AGRBLRS
NnNoddow, ERAEEEABCENEAE,, AGYI, AGIOKE SN & 5iC, BREKEILINDOREE,
BN BTN T2 o IEREGEOIESTIGERICA - Tl 5 BERRKERCH 5 EH T, BEAE
R8s, BIRIEEE - 2 EEFETBIGERICA - T T follicle DB, REHIOENWSEARD
BRIV SEASN5OBERTH 5,

FROID Fatk T 2 HRETRHCH 345, 1L EBBLAENFN, ERHOWHCT CCERIVER - T
BEDD, HL, BRIIORED, BERHCI TR 20T, WOREMH, TRbLLLSWE
OBIEERSURMEICSNEAETH D, BRINERAL TR ENZ L, BIRBTRLN, AGII,
AG20D & 5 I EHEOREDH - T, BRIBMEIEIABEEALCL ZV, B> SWERIZERCET 2
A% <, BREFRCEREH D LIEBELNZ, .

BEEKERBS I, BRI S MR, BEREHOECS 22 3 BMEL TV, CORRE R
&, AGB~AG30KRSNZLIAFREDSDT, PRECEFHRENORMIH D, £ORBEICKES
@ HOEFEOEEC phagocytic cell 258EF 1D, AGB~AG26ICE SN S & S, digestive diverticulum
DHBANP Z = AG2TDOINL , BHRORBRMUNAOEBREN Z THERL TV 2H56dH D, BELCDE
ld, BROBGEEORERMEE I - CELEDDTHS 228, REOTHOM BB 2 &5, RL
CRINEATHIHE O, $2, CORKORBERSTHTHD, LPLAXS, OISR
WRMEL, 2O EROEHERBECTVND PS5, BERAGEHINLZBERIZNBOLEASN
5o BB, CORLT, Y¥ERHOACHLPNADOT, HEABAGE, b5 AKTELP o,
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/4

EEINRD IR %114

” x 31

BROARHIORRIF X114

V4

BREH %31
” %31

” %114

" x114

” x114

” X 456




w2 & &

gonad DAMRZINBIZZO BFIMHITEHE D oogenesis & spermatogenesis DT A H N 2RH, M, EES
TEEERE & IEHICEL - T D, —MFIC gonad DEFIL, L {EEEHL =EAFBEE L, collector Z#EHE
LT3 AEEQHTCREOENPHMOBEERILBE L, Lo THMFERSBLNEANL D, HFOK
MECBIL TR EEBIAH 2%, T (1929)18% (1930)18 |3 £MEEIT & DO RBREBCEH SN THES L
PHC D ERACRY, MEEEsHEEC L CRERATsREBC & e, RGOS oMK BN
MO RBBEED L C L IAKOFHF SHRSHABLESN S, LrLuroEfbaiEamT o RERE
3 5 —EQBNIIREFFHIERET & 228805, SEEROENEZEMESMLEELT 2HE0DH
Z2OTRECHEEZCNDAVD D, CTUIE 2IRE 2 HTCHRALL DWCEBEHE I T CIPEFTIMED H
PABRECEZTELCRYD, AHEEEAFOFECIAER 2B Th -, EINRHCE D ET3H
EIELAH glycogen &HE, AFEKED SREFBYEIIS IEHESE HBRBIE L2 s Bbtl
2%, WEEOPT/NEOBEETRICEEORARIE . L LIS I S SRR LN,
6 A5 58 AL CEHBREEIIHERORBRSE <, MHABENEIHEORBAERSFT LD, WMEHO/IME
GEBTEERILUESCVEPETH D, LPLAEBSEE—FIBLCEEEN O F CHBRICHIHIRE
HElge APRUARESONOMEGE, MOKRSOBEEIKE CREL T 15 OMEED collector D
HIRICEURAD SHERERRE P =BETHY, CNSOMEEORZKY FREOBERLL, BED
CEEHER b RS CEBEREBSE NSO E BN D, ZNCHL CIHEHIIROBRILRESERL
CThHoTHEBRBEIBPCIPoeBBLNALY, EZORBRCOL I BEEIEALNEESE L 51 D
2%, WINER ITREEORE L gonad QBIEIFHRE UEENMAESRD S5, RO Roveary ¥
Cor BB » T3 & 5 CEFERHNOMBEYEI EMRORBRBE CFIREN 225, ¥ & B HIBRIT
KE LD BIEEEEWENS N C &5 gonad OHRENBZENEP-2E DEALNL I,

KED EASEISHERET S - BCRDENTV 2R CTH DD, HHEED gonad OHF
AENCE b STEINIEBEETE S FARCRETELN, LPbRRTIocll, ¥EEELD S
BENBIFFCE M TRET ORISR BB L 2D TH DL BEALEN D, EIRHD 8 Ficiaims,
EEEEE S RO EREIEINL , glycogen BAFAL T 523,  HIHFE OHBEG BRI D
P 98, 0FIKIICDERISICAELARD CENTFREND,, CITIHITER IR BB
B THLPTEDT, BRIV SREICH» 0 CHEIEE I 3 CIC gonad QIIRIERH & RMfadDE o
BOENZPBTHB, LPLEVNSEECHRLAEL > ZREDAMIENE 5 L CHbIL, gonad HEHE
NTWEPEITHTH 5, CHNSOHLDS preparate  SOEETIE, T TIMOBNHIAZY, AHROH
FHRBFBRINTOD L IEHZTOEND, BESRASPOERCHRIBBESAIIEE 8o T, JIDBIX
DAEE D, DVTRMESHET 2 O EHEIND, '

PEREEIABOBEIETRL, AEEKS FREBICE 2 QIR L ¢, WHEEEL gonad DRI & R ififg
DB X » THEMICIZ, Orroxn, Loosaxorr DF 3 & 5 I EHRPTORRBRICRETEN., F RS
ELTHERONT, LBOEBMRAICE TRV SET 2 BREGHOAENSRE - T 3D TR
EBbND,

45 DIERESTBESOBIELER

—BCERECERT 2 AMCTHRSPZOI I BIEREL, LWPRIEREFOBOTHLINE, &
FARESIC BEENCOERLMETH 5. BFHOTIHE 52 A IMHBEIIE RS 2 ERURIET
BAEE S, TEREECHEL CREFIFH SN, AR, gonad DRBCHLOENRD SN, HH
IR RO AERRAE <, AEBEORICH L TR, EITAIC X 2 AETOHRIIP RV LS
Ebid, RAEEAS O 41 pattern 5T, THESAZCTETRE T 6L, 7TIC

— 59 —




abnormal BHDETA D LPL—HAFOD lavae [IHEDOBHT 2RI, SCTHMAELERL 2D
DCHY, RARFEOKEGA FAROEHE, ERICRROBHCTH 2L 5 PE—EHMELTH, €DK
WEGEEGHL CETEESTEDN TN 2DTH 5, ME, J@E, M (1930)180 &1, HicRFMOT
HICESENT, REOMBSNAERRBED 7 7% (C. spinosa) HFECAN, ¥KIEEO EJ7120em
PO THIEmOERZ CL2EBICH T TEFLABRE LT, AEOHMEIKAFEDR CH 5 THHIM
DTHOFRHND|WABRDIL L, IHFEBTZBELRAR, KE, BEREFKE CEENCREFLS
P e UCBE 3 2 EEs3% <, ROICHER, BROBOSINGEe Uik 2Bdess JHEL, #
DECRBVEFRIREIRD, RATHFERBR-2AWEET I L e LA, LDLED
B OWMEBRP S DHEEFRA ST TR,

PR R R S, AREREE S S TSR activity DL EBTFRENDL, L 2 LES
5, BELERESHHEN L3720, EOFEEHEFTICNS L, NEREREICELAR, EOLIX
R ERT D, EzOMOEYEIEROBILPCERROEBIZIEDI IRBDTH I PIDOTETD
FEEL Ak, COZEEFAREE2FIHAT 2 LICBRDCERELEI L THIEEALD,

g1 &H & R

MHL = 4BEOTH &, MHL 2HEREEOAARYMFC BT 2RELEABIKERL 2. 9 ARE
BRI L =, T EE IR 80.90mm
<, fIHEEO > 5 No. 143 28.91mm, No.2 100 Eo1
i 30.55mmT THIFM & bR No. 3T
MR T 24.66mm, No. 4 3 31.12mm
Thok. tOBI2ZH ETEBEEIITEA 80}
EREL R, COMMEIEE TSN
BREERL, No.l 8 79.08mm, No.2 28
80.79mm, No.3 %S 79.87mm, No.4 581. 60F
25mm TEBEED 80.47mm X iF LA FH
LASESFTREL TV, 2A%EELT
ZOBRFEOHBITHO 4 5 & HHERLRE 40¢
EEZAKETL 38, FHEDLE T
3, bR fiEEsEBREE LD bR
<KD, FHCETYRH /N Ed» 5% No.3
OREEPL2AIEERER TN D, 10

FWERIC BT DREDEME &+ DEH#
FERCEHREEE T BICR L 2o MHIE o a1 T
HOEBREI BB OB & L dikEm L Date
At EEBETIE LA EBRLBD o k. LR & PRI ORI
AREBA M D BB & IR DL e i
BROBE SRR AR Thd, & E’gz-é~Na4 gggg
NOOEEIFIHHE S, S EBRRR
o> TS, BEBHIAICEL S collector 14D DEEHZZIZA—IC L, RRBIAFICIE, collector 1
M) OEEERE, @By (No. 5) 25%#926.1(8, No.1 |327.5, No.2 |3 28. No.3 1327.4, No.4
29 CH o 72 BRKTHRO 4 B2, HBEREESFEIEFCHD L CTEBRIIRBIKIDT.4%E 8-
T, IR No.4 2214 1 72.4%, No.2 2521.5MC75.8%, No. 1 322.5M81.8%, No. 3
5322 S CHEBERIIR D E L82.8%TH -,

90+

70¢

50t

30

Shell height

20t

2 3 2




ENE

1 st SEP. 2 nd OCT. 3 rd NOV. 4 th DEC.
x SD C % SD C x SD C x SD C
No. 1 28.91 10.20 35.28 | 47.95 11.70 24.40 | 63.62 10.45 16.43 | 79.08 11.00 13.91
No. 2 30.55 10.40 34.40 | 47.94 11.40 23.78 | 65.22 10.00 15.33 | 80.79 11.80 14.60
No. 3 24.66 7.75 31.42 | 46.78 10.95 23.40 | 61.68 9.40 15.24 | 79.87 11.45 14.33
No. 4 31.12 12.00 38.56 | 49.36 13.05 26.44 | 64.44 10.25 15.90 | 81.25 11.70 14.40
No. 5 80.90 11.95 14.77 | 78.50 13.05 16.54 [ 81.74 12.10 14.79 | 80.47 14.10 17.52
5th JANU. 6 th FEB. 7 th MAR. 8 th APR.
x SD C x SD C x SD C x SD C
No. 1 83.31 10.95 13.14 | 85.63 10.55 12.32 | 83.00 10.30 11.70 | 93.04 12.20 13.11
No. 2 82.84 12.25 14.78 | 85.39 10.00 11.71 | 87.61 10.05 11.47 | 92.47 13.10 14.16
No. 3 83.37 11.20 13.43 | 85.84 10.80 12.58 | 88.00 10.35 11.76 | 93.64 12.05 12.87
No. 4 82.94 11.45 13.80 | 85.94 11.30 13.151(88.32 10.35 11.73193.78 12.70 13.54
No. 5 86.16 12.00 13.93 | 86.63 12.00 13.84 | 86.37 13.10 15.17 | 89.57 13.20 14.74

SRR & I & R 2B A ORBOTHIE, MUEmE, EHRY
No. 1 ~ No. 4 i,
No. 5 YRS

WEEITI993E2H & 4 ACRIEL 2DHTHR DR
Sk A3, collector I R L LB EMEEKE SR
2, collector 2 5 - ENIOEGE T OBETFHEL o
AFEHOTLAEE 2 A I No.1 2513.1g, No.2 #8
12.02g, No.3 78 12.47g, No.4 78 12.69g, e ERE
(No. 5) i3 10.93g €H o, HBEEOPHE»END
VIO RERA =B ST B D D R D IMER D &
ENIHOETHD, ABRDFHETREAL L AOTHAESR
1t No.1 %5 19.11g, No.2 %% 17.55g, No.3 23 18.75
g, No.4 2% 18.39g, No.5 28 16.01g T, LHETEKE
OAHEEBERLEZDIE No.3 OHEET 33.9ghH ok, &

E22H

60

50

40

30

20

Numbers of survival /1collector

I

o1 1w 1 2 3
Date 1953
BT & VTR 2 AR L e B
@ collector 1 #r24 1) #FEW D LR

9
1952,

B0 A7 O EARERPE 2 5 2. T collector ﬁwﬁgl e —
i .1~ INC. il
1RIC L0 L& BB E T 5 D5 ThH T, —ihZ ORIE o "

HEE

B ORI Lo ‘

BB = BAlE gonad QIR S A CEIKRMICHE 2, 4ABEOMRIEREL, THREO
B & 5T gonad DREFBRB(COBERCSPOHREI DS, COICERL = AMBEE O EH
(CG) 13N> 3 D &, % B 4 & L, CG1~CG 6139 71 BIcHmL =¥ @M D
gonad Th 35, CGLOLILEREEALEISNTCORVEEE, CG3DXIIE, REHOHID
F BT D RBE THELHED stage HHSN DD, CHHENT 1L E 7 2B EIHETL
Sob B L EFRTEDTH D, CHCKUIMGMEET, CG7~CGI2cHBN5 & 5 ICMED Riifad
B & »C gonad ERHEL , IIOBIRASEEAICATAE DI, oviduct % spermaduct bR # i THIML &
I b . 108 LAICA 2 S HEME SE LA S OREsERE# A, CG18~CGI8AHS
73 & 51 gonad i porous ICA D, —iSI RMHOBMbHSND2, KA FRES K> THT, CGI5




EHEHND LS RBEEFITRBEINCHCBDEELN S, MEHEH L, CGlo~CG22h6N5
& DK gonad I KIAHMEEKL, BEOIPE TR aMfOBECEHKRERL, SHERIFeAE
@HEL CERCIERBIFEONTNEZ &R pEbN 5, 11AhEHICk s EEEEIECG23, CG24c
BEID LS, gonad (FiF & A FRILL, £ porous T3 H d0EHEMRIIKZCEEL, 128 LK
13CG2~CG28D L o ICF L A EFEHERIIEHEL, BEEOBENDEDIC, FTICHED gonad K
PRE-TOT, BROFTEONTH D &EEFRT, MHEE 1L FACHED gonad BROHED,
CG290 X >t —MOMFICIT BMBEOREE, BINC X » THED gonad BEHSNTHN2HDBH D
25, REERERRIIFEAICEEL, BN EROTRHLN TR & ERL T D,

— 52—
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CG
CG
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CcG
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CG
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CG
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CG
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CG
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20
21
22
23
24
25
26
27
28
29
30

T TRIEBIAR OEBER GHIH) IR gonad

9 A LEEBEEOEMECETIRINL LS
9 B FEOEREY T —HMOBTIIHREIN T 25 FHE M stage L& EICH D X114
9 FEOBBEES CIF & h CHREIH D EIREIORE
98 FEOEBRBE CIEEAEHIMENTHEL

”

x114

x114

9 A LEOEBEN CREHROBE NIV FTFRELKDOTH S

9 A LROWHES < AEBICREEEN TS

V4

”

9 A LHOWHBE CE & A CBEH LN T ANRICRES N TN S

”

”

108 FAIOEYBEE CIE & A EENPHKOTH D

”

”

”

108 LA OEBRE CENSKE OB FEERE porous KADT D

/7

10 A RO EE <RI E AMROBREN T A0 T IR/ EREmEL >

oHbD %114
”
”

”

x114

X114

11 A RO B CRFERIIKECEEL D x114

V4
128 LAOWEREE X114
”
14

”

11 R EFEQEERC AMEIREL O 2 MEES <114
12 FRSESICEREROEE L A

x114

x114
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ABBAARIC B T 2 WREHOREE 80.90mm <, MG 4WMEOFHIE 28.81mm THoa2d, R
BiAtE 3 AT, EEEY T 80.47mm T, PHAROTFHMES» S DR EIT LAY <, MR 80.25mm
ERSTEBETHL<AUAESKEITHRREL TS, cOWM I No.1 |3 2.7fF1C, No.2 & 2.6(F,
No.3 |& 3.2f%, No.4 |3 2.6[BOKESLELEZERKED, MHBHOTCEDRERDOKEDP D
FTHREORSREP o No.3 DEHTHD, YBEEH D3I NAMICTFHETCRKEED B 5722
Eld, EEEEOERRMBO collector 1 HMD P26 CH B0, 3HAED12FTII19ME
AL CHD, FEXKEBEEIENSEDTREROF N &5 L LEEL 2 RBEEGOTCIC & 2 Vi
DETTHAS BN,

CETCHRBEEIREC LI THHEMOZVEEISBHEEOREES LB TWd 2 ETH D, Ll
RIS 2IRE 2 BTRALML EBROFFET No.1 ThHo-T, THREHOESELY No.3 O EHIEH
HIHMPICEREE <R, CORRE, THRHMORBNCECL2BDEEDLN 2, REREA~BHE
BOLEBRIT LRBI£E U C No.5 28 57.4%, No.4 75 72.4%, No.2 %5 76.7%, No.1 23 81.8%
T No.3 IBbKREL 82.8%ThHotz, LPLAEDNS, No.l & No.3 OEFEMED LBREIIFHETH
FHALLUDENTH - T, MEIRRhDERRE No.l 28 12%%, & OFMRROERD S FEOM
HIFERNE No.1 Wh A7 1 B ~16F O FHIEHSTH D EEADLID,

1951487 B> 5 19534E 4 § 5 THE » 72— HEOWEMES S, collector 1 #2541 @42% BEROELE
EREITRL 225, OB, BEbLBE

T TR I C D HIE S F DI oo %23M
SID BT CES £TO LWIRCHLT 3 150
HBDTH>D, CORPSHBLPD LI, izgg
EBERCREBEDD 5 DI larvae H3Hf 1100

BELCo0S3~4 HAOMT, LIk :
HCEERERERTEITHY, KK c
FEFEARE R, 203030 Fa
Tk A SRR L CR<, &
> CRBBEEA~BEL 2BHHE- T3 3

TWEOBENRHE, WO BIRHOEEL, 78 91011121 2 3 4 567 5 9i011121 23 4
5185 e ARR, %t$ékhﬁaga I e
WHERERSRNC 2ICE D, RRBIC R S BFER £ TO collector 1 4%
Ué%ﬁm&%ﬁ@m@,@%@k%ém D DEREERDOBDEA

FEHWRZ - TEHBD, WEEOHR O RE

ERCHD RS ZNL, ZAF—OHMERCHT2HECSHERHZTHA S, SHKHEIHEE
DETHIREESTNDTHA I, LaD T, R, ERBOHIBCEZCNSDRERI LR T 24
Ehb b,

ARRCBY 2 AEROWET, TTRKBARM 1D collector ICHEREL T2 BHED I BAZED
I 10ME R &2 ROREL KL 72205, £BE»SSbd 5L 3, WEEHISRCEETR b2, L
DB EEEPRKBICREL ZBDIE» D TR, SR UIMERE I HERNS <, J<REL A
DAFE, BEBEHCEERUKREZITHIEHIE, AEEBDAE SIAK—ER 2R CHIEL = THEs
HRTT UEREZ < T2BNMEEEOTEEPIAELRD . YEBHEE & DENKERD, FHHST
PEMED D B EEOKE 31, BROBMKC L » T4 PEET250THY, FRME: 1A L CHE
L HREFRIHE, RERRAESCKEB L POEFCHBETH S, 2B EORERCHER L 25

, BREMHEOLNBDOECEENDT LAY, FHABREDURETT 5, o CTREHRABEELAST



B CTHEREMEDE - CL 2HBEHENHEZ, LPLAEPSEHE collector [CHEREL T 3G, X
BOAFORTHEENDC LIERVL, DBORBIC B CIRREIHAEO BEREHRE BB R—ic
T25EEILRMOTE, AER, BROWRBHIZEIZ2MAED P CHRERTR %,

preparate %> 5 Ak AR D gonad OEITEINEEENBEOBRETH 43, &, AHOMEY
3, EOBBHRIEHICERS TS, IARKBY 2 HEEN T, E&AZENORK S @igEd 5 REINOME
BECTH B, LRI E 2 REIOBENEINETE - T 5, IHEEIRERPOIICHE T K-
TV FEEED 2, RFMTEHOAMEOREIC L » T gonad BHKL ., EIHOFTLHLNTOENE
KBS0, COBREPOMEL CYREHITBE FCEINE LEZL5MN, 0APSILARPTTCEI R
MR DB HRS 525, gonad DB ARk, CG17, CG18D & 5iC porous K&V, KA F
LB o TEDBEREICIERT 5, CNCHL CHIEREEL, BE<r5RMBOREMEMESH D gonad QK K&
PRI SE R AR EE L, 0B PAIC R 2 & FE AL ESICEIEL TWT porous KB &KL, Wil
BEHIDBRLPSBHEIMMfTRONTN D,

EEEES D SMEEECR <25, L KECEAMEFEE T 24, ZOHBFEREITHTEH D,
Tagarsvkr (1934)180 13 4 D I 20 CEEMEFEETEY, BRMIREEROD SO HMAIIAL A
L, BRI DOH RIS NS S AENEEEESRE 2T 25D TH» T RETHEETHERL ,
WAk, I & AT AL, R e Pase, Aok, OF. ERROAEREEZEC CHRERb TR C &
ERARC D, ENSOCEPHHEL T, MEREEIEINICE 2 F58 3 BTHR 2L 51T gonad DR
&, EXOAMBOMIEK L - T, b TPREMNTLIONEZE, HPETEAERACIIHREER, €
DEMIERSE L CTRILEIN, BINBROERBL S CHKOIEHREE L p TN D EBHN5,

W EBEOBRTREOIHEEE L, UBEOREEREMEMEL 2ATEE A BRI, K
B (1930)177 (1950) 178 & |3 i@ CTHADHBIZ DWW TR LIIRDH 2B EE, BROEBEOHBZ L
%, FEAQMO)VOIEATCRUSHAOHECT OO THEL T b, AFBRECE T 2 EEIHIL,
G C TR - 7o R S NIRRT 2D ERISE 2 28, BMRRICENT, F—F4HT TR S EREOH
Mxbsz, cOBFEEIYEEE, GOERE, EBHOLMT. TTEREZONIEKEL > THT, M—%
BT CHEEE TR e LTh, D&MD, ZNENOMENL CREZOBEE LA DEGTH o h
ESHETHCTHD, BETAHEGDZEOAERRCT 22 PR ERACT 2DCSLERC&T
BHoT, HFERWCBOCHMHBEE 2RERE~BET LA, HEORE, BleRKiCS2oed
Cid, REBSEA~OBMENY, BESHAE &, AFO4ABEARELOBEECBNC, FERNCTR S PHE
A, BB EADD, WHRICRDZPOBEELMERICLI EBDND,

REBIC BT, IEIEEIRERECBEL ARAELRORE, REROIMERL 225, HERE
LRREBEECE L ATREE & OMICIE, ROBIRORE SCHEERETAS R, 2O &IFEH
DGR, HFOE OB ERAMCE L, BEENEEEEFDELEIIIABDTCRNT EETRL
Tz, LALEBSEARP S SH5 & 5 ICTHHEOAE SCBLTIE, MHERIKE B 5HAE
FLTV D, CHIFBLAEL D KFEERBAZ CHEBL T3 EEA6N2Y, AREENELLER,
HEIRORMBBIARIC BT D HER L IS D OARFERAEE L LRI 220K, BERUCEERD
collector ZBAEC LIIFIHRDBY €hw T, MR (B2FEH2E) CHIEEOERRT 36.4%7C,
4 TR O I EBER|T65% T & - CHIB0% D205 O ARRD M B G O EZREHO7.4% ¢, 4 IHHE
O FAEFRENT8. 4% T H » =D T H20%DEVH 5 COHABROFERE» 5 B, MHTEEIL, WFEHEIC
B CHEBRBERSS <, LrbHBEEORVBIRCE T H#EEOREZINELALSESRNETN
12, EEOMEEIRFNCIHERICKRER /2 ATHEEEA D,




£ 3/ HERNALOERE

IS &AL 25 B0 —HOMRR & - ¢, MHEESEERECHL ¢, ERFOFEHC & &, #H
BT E DRLE, IBHEEICT R b, AEMCENTH D &0 IBL 225, CNS5OFK & TICRE
IR DHEDKE, BEFTEEHRBOEALEGLEPLETH B EEZONS, TROHIHEY 2 RERE
BEIT 2B, CUINMREDOBORE, B, EBREFERCHERT2SOLEHLNZL, AT HE DK
£, BN, PWMcEET 2ERNOBEITIERD IVRERE & OBECBOCRESGE —HT 2 & »
i3, BENICTZRACh, HEDVETAFTACERIEEVHDEEAOND, LSBT, HFOEYF
[t L BRSO BB EAEH BT EERA LOEDICHRPBEERE 2 CH D, FRATEEZEDDD
2, BEIFBFEDOKBEAF LW IBEEEERDADCETHD, EOEDHIC, IEROBESNFILEDLS
RFIEBEEREBESTHRENICLHEERMETHS, CNOHOEHEEHSPCT DI, KERE
~OBEFNYEE A RERB S, BEHRFCRERGORL SLEMBCE TRERRE . BHEAHOD
BEOREIEBHNTHT OEBHE, REFERT ¥ & —#& fouling £4 L IND HFLULO M & £
W& DBIRIC DV CRBMFE 2 T8Ok,

B 1% WEMERUHRES

KBRIE T T, HES 2 MHEESCER TR EPCoNT, BESEBERTEEACHEY, CN
R ZMBHE, 195347 B, [SE THEEE CHE L 2Bl 2 M4 9 A TALE REEIRFMHE T,
MHRER (R OB TR 2D &£ A O HERT 1 B 41485:R0307 (A), 158/ 5 4 (B), RU15H:RI50
% (C) OFMEE A SEEHOUHER /0, 1954F 4 A 1 RCCNSOBHO K2, [KETHEME
TR & IR B R RIS RO IS B RSB T A fse (24D St. 1, St. 2, St. 3) DEICI0EH T
TETERML, A6 A1 BHCIEmOEYE & AR & 40BHCHEFL, £O%8 A 1 BICED O

24X

KAITA BAY

KANAWA|

HIROSHIMA BAY

REBEA~OBAREH (L) £IET 2 = DORBE T/ D e i HE RO RBHA
— 10 —
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A A A0EHTET L 2o DL 5 ICA—IHEE & 3EICH T OREFFEAMHL , EFEMEL
7208, BREESOBELKETRKENCHYZEDDH B B TFTRENEDT, —IHEE:; TB, TR 3KE
KRAL, £BRABEEOEE &M 20cme L, 3EHOETHEOHEALEHLRIIFEERTTFL 2T
L. MIEBERO®RIT, 4 AETOEMIE, 195494, 6, 8, 9, 10, 11 F L3195 1, 3 D& LA
WHRERIEL, 6 AETOEEIZ6 A» S, 8 BETOEE 8 B oWEL, MBI 4 AETOER &
BICIERREL 2. BEEEE 1 MOWUECESBEC OWT 2 AR, LB, T8, TROKEN» 5
collector £ 2 #3128 % EIEEMHL 25 DT, WEHBII®RE, RE, BTEE, REE, KEE A
th4 kB ORTE & gonad DEALEFEIHD sex ratio &P FRICBIEREZTR - 2o

DINTE, BB, BEORECODVTHIREEDEZDY, KMRCHNEMENL, 1957F7 AREOEE %,
ISEREEIRREI LIS, Si2&FABEOHECHINSES AT, 1 PSRN ETH SR 2EEED
HEE e, 1 V54~ 8T HOLEELNREY (EEOENET origin INHBEYERATTHD)
RUKEBOD=, 195748 FICREL, BWEBEREEZNMH (ERBRCRKRLET EMATHE) LThHoE
WERE T4 BERE, MUC19574 7 ABEL BREERHBICEN CTho 2 TR REE Ml ERE Y, W
U< A7 B, S UREBICEN T Ho 2 KO RAIFFEERS, R, AUCRET AleiEl,
BB ANBREROEBREVEEAI /AT AADTHEECH-C, TNEOEHE, 21
NEEERKLCRY, FEEHOLEIES 4 A LG» 55 BhaE Chdbokhd, BLHEL ZEHE
T, AWEEEIT6 S ORRA S CHFIBICRETLCEE, AHEDDORNZABIL 8ok, F
PR TR RIS X B b D TR L, WEORE Cho k), MOMEE & FELE T BRI
FRABHTo o

NS TRECHNE ERBEROEFTICERZ- T D BhN 5 (AR » = RERATERIIE IR
CFRLE) EETEEHE (KEIN AT <BREE R0 2RES) ChEREELHEE I HA
(oo atErBUERES) RO, REREHEEIAR®E (PatEeUaRis) O3k & & U,
19584 6 A SEMIZA ST, EEOKEEALETFTBEMET R -/, BTOH E W, collector FAfREHK
20cm & LR —WE & 36 T OB, SEE0ESCEREL £ LD SHIRICETRIAL , €O/
10 B \C 5 & ZE RS & 0 ¢ S IR E OB B2 T8 o o THLBHFEICE TR QLG EMHIE
HERITHPRIC 6 8, KEMIC 6 @RI, THRKHERPOLEENHEYE 2 HFEIC6E, AR
EBHL, FRCAKEMEDSLEEENHESE: 6 7D, T8 LILBRICBHL 2. HEEORRE
6 o512 ABE 5, FH LAk 1 EEES, BEIC, $eeEtt 2ETORRTLNENOHED
5 L2 M, E2HK, FE 2k, 512K collector 2EBMBL ., CNSRML ZEBO W E R B
I, B, RE, BNEER, BNAH. BEE, BER, AERRUATOEKE, MEAKE glycogen
BEHEL, HRNER/RNERX1000%BHES L, ABEEEEOWER micro kieldahl I2& D
WELRELABDT, glycogen QRER, HH, EHOKMERCI>CT FVERBPOBREL LS O
THod. BNEEL, BNLBEBRIOBRBEEELI DD E L,

Sgle collector IKHREL T3 FOHE, fouling LYOE, RUBMEDRIH & RIBALTOR
EEBORRSEC DN THIE 2 ED 2D, C OFRICH O = EEL, 195747 A T8 LT EEbEcEy
Ty 4 ZTVEEE collector & UTHRE L, 2D %  AREBCENCHo b Dy 6000# % FE 9 AT 4,
RE BAMEEABEITAECE L, £ MgOHET 1 AFSLB04 O T He5 AREOW &l & 17 8
D EERETHD, CNOOEEOEFRMFEL, 14BHO0S — R v QLB INEERRER 20m 2L
<, 1BEICHESEBREL, CNEBEOEERRIL VAT, REERORFRESEEON B RE
B B e &, BT BEbNAVAERETERTHNERE, FRle Bb 135 R RER
e 3H K = B CF, 195855 B2 NENOHA THEORIORAL L i % I8 ALIC20@ES0mE T # A L
7o

HWEEHORKE 5 B» 5128 B 28R 1 M5 O8I CHEORER P 5 28, hRE»S 2HER
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O, BEUEHE LCEEPS LB 2K, B2, TR2K, fME1AE0 524K, SHATRETZHRD
collector Z{EHEMMH L T, collector 1 HE4 0 OEE, B, fouling £=YOEE LT, %@77:? D & H
hORE, &, BIER, A8 AEE, BREE, ZABRTASEKE, glycogen &, HEHH E &
HWEL o RBAPRS OREITATE & REEOHTECHEL, W@ﬁ*%‘/iﬁ%%ﬁ?ﬁl’ﬁ’éﬁi@?ﬁﬁﬁwﬁ@‘l’l‘%"ﬂo
AN LT, WEEEHD, homogenizer IKH), 2O EREHBLAFEZKEELB L=, glycogen
EOWNE S HEFABRIERC L - TRV, BEEEESA UL, micro kieldahl 3iC & - THIE L BRASH
CHTIERAERPSINMEEE L, A8EMACET LE20EDHH HERMBIC X - TR HiF
TSRS D 2 B, RO 2 1, REH2EOBERIBERNERO collector 2THEMBLAEDL, %
L 1 EICE - 7227H(D collector |3 collector 1#MzHifrs L CER, 5%, FEIFOMEK. RIH+
R, WHEES, HFREE, fouling EYOEREZWEL, HOFIMAL & RRIHAL & DERT collector
W) DEESE AER, fouling DB - ABEBERUIEME > DREEFR > EHCH 2. $72, CO
AR ED L CETH 1 #HM ) ORKPEEE T v 7 AV TCHEL, BOThREFIPELORFERE
e FEL 72, ’

B2 E BRERS~OBINY LbHHBHURHCONT

£ 2@ 4 W TR, MEREEIEEEEIC KR L CEIMIC SR ARE, a2, M
HORT 1 15~ 166MT L OBE R ANABEAP SR IVEH TH D LEA DN, LHLEY
5ENSORBIE, VWIND 8 BICHETRBEKBL DD DL TDERTHD, M OMELITHET
O, BAEORESEIVRBEOSOPEREND, CORDICE FEMFHNER < LeBe, 0
BHHSECTELE L > SREMRE PAOCHES BB HE 5 0EMD D &, TEOTHRMERE
TREDIC, 3BRBOMEEEEAC, BENHEEACETRERBRET L2,

— IO RIS DR, BEORE LG ORP SREOHICE DS X TOMI0AN HIC
o THEHN, EOEENAHFCS U AREMICB N TR —CTH D, COHEMETTF DK
EREERET 2 EYONE, S OCHBNAHPEREMEE DARBLEFD COERRY, £HMO%
BT Lo TR T B3 EHRESREZRERTHY, 2OEHRFINCD Z-FEEP> SBRMENT
WabHDERS,

ZrEI o NSDAEEBEDLE, REBEANOBEHHORENC & » GEC 2THRBINE (Lo EH, LB
BEOHERREITE oo

sE1m ®H H & B

WOE I &G, W, KEO3RES~ 4 51, W66 A, HARMI8 FICEeNENETRML T
POEES B ETORE, REORERBET LEDDTH D, ARBRICENC3EE (A, B, C) oM
IR & A b T TH B, ONSOEEHSIHIMAIC T HEMSE & A LEPR Do Dy (Bid
A X D305 FHEMIEC ClEB I DIFED) BOKE, ERHOEKE, gonad OEEFCE VR S
NEHo’eDT, CNEORINTNG SEHERTHLEDDED> TRLE,.

4 BT ORI PIEEE 22.2mm, BE 13.7mm ThoT, 8 BETCRAMAKRREERLED, 8 A
U108 £ T A pbEIEG 2 7 ARG, BEALCRERT, WAURBUREERD, 11MRERE
WEMEECHCEEL AP 53 AECRHLTPRREEFLELTELY,

6 AIcETFLAMESE I, 6 FOBETHICHB T4 AKETLAKOESIVPPREL CL <, BE

23.1mm E 14.2mm ThHote, 4 AETOREEH 8 A 5100 F TRELKRERLEDIEHL, 2O
L9 A S0 OMICRENER OHTHEL A CEARKEERT, 1 AICBU &, RO
KEaE, 4 BETOENS 6 BETOME B 0mm & 50mm g cEeAZELTHD, 1 LUK
FHEFECBPLPBREETR LT 5,
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MM E25H Yy
100
Y —YANO

901 S —SAKA
K—KANAWA

[ s.L

45 | 65 8s 95 105 11s is 35
Date 1955 1956

4 QlCRE, |, &m0 3MACETE
TEL - IR DB, BREOREHR

Y &H S
K & SH #&
SL @mE

8 MICE T LAmmE, o2 {IiCET LamiEic
RIRLT, ETHICESIBIEREL T CRRES2.4
mm, E 20.2mm ¢, 4 FOB®ETE, 6 7, 8
RETH & UCERL MR OROREIL, 48
P56 AXTCO2HAMCERELEELDS, 6 A
P58 AXTOD2 A AMCHEREL 2EFILDPIEKR
&, B2 2 B CHRAIMEER ORE &R
CERCHPEL RET HABAR S5,
TR 2HCET L 2Rl S EEICRR D&

LT, 8 B»BILLACEZHORRIZISEASERT.

REN, Wi2HCETL 2 &, F2HMF2EHOD
RRCEREN IR L d 5 REIMEDOKEY K
Fi T SNEadRAond, 1B 4 RICET
LEBEOKRE IO T PICRER D, 6 JlcE
TLEEHEAUAESZCTRELCV 3,

BOR, FNRRUEBIZHRIL, 3BMEHIC 4,
6, 8 HICETL 2HH OAWERICI Y 3 KIES

MM

100f

90

8ot

70

60
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20f

Eo6H

=<

=

R
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100+

90}

80

70

60
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40+

300

20

45 65 8s 95 105 1ls 1s 35
Date, 1955 1956

6 IR, I, RO 3 MRICETERE
LU= O, BEORRHR
Y REF S ]
K & SH #&
SL ®E

5
S.H K
S.L

F27H

Fd

-

45 85 9, 105 115 T

6s 3s
Date 1955

51‘356
8 AICKRE:, L, SO 3 ACETRML
A BVHITER OB, BROBREMR

Y & s K
K &% SH =&
SL =E

B, BEOTHEE, BRRERVEBREEFRL, BBRISEEBOBRTECHD, 4 BETHURD
BEHEIIRE, BROEREIENEIM~BRFO~BTHRIETL T, EREZTHOIES AiCiL, &
NENRZ~24RP13~21 2R, 3BIEHOMCITE E A ZEITBND, b T PSS ML) 2 HIEE X
DNEWERERLE, 6 A 8 ARMTOEHBIFLALAKTHS,

BRI BMRFD collector 124D DF 3 4£ B EBOTILERL 2SDTHD, 4 AETOES
VLI T M OBFER A PHOEGE T, BTRO 3 AIC&IRE9 B (hR22.5%), 5130 E (47BR
32.5%), FEI6MEM (£FRE40%) <, REOEBESRBE P 2o



SHRMBOTEE3.T% &5, 6 FETOM
Wi, ROV FERD 6@ G CRBM T
i 0s14. 54 (4:73R40.0%) $IL15.5(8
(43.1%) REFIZL7.AfH (48.3%) < 3 HEWHBO
FI1343.9% CH D, 8 AETOEHIETHO
FHEFO33E TRRM TR SIRE DEBREER
1216.6f & (50.3%),31320. 4fE {4 (61.8%),%
EH319.08%k (57.6%) TH-T, 3BFEHDF
#91356.6% L 755 C 8 AT OBEB KRB RINAE
BEE R, ETRHOBEHHSMEETHT 2
OETHOBEHEI VLKL, SNHOEERD
5 E BB 1Sk A LS, B T R
collector 1 4D DEBREERAAET O
T T12.7F ik, 6 AR TOEES16M[E MK, 8 A
TOmEIZ18.7EECE TRBOBEBEELE
Kz <koTi %,

BRI, 3HMBCBY 5 FEEKEOEL
BTl 4, 6, 8FDO3IMCETL 2BEHT
HFREOEAETL T2, BHEEFN KX
<, 4 ACREAFETL 21 & RHE3kIc108
DENRBPEETHD, 4 AL 6 AKETL 8
HIRET ABCEREMETL, OB EAL
<, BUMET T3, 8 AETOBHIEDKCE
KEHERL, ORI ZHCETL 2l &
FEDEMERL 7o

#3058, #3158, FREIENEN WS,
R, ®EO 3 /B BT B KGEN, T TR
DEkRERL, $3IBE, #H34E, HEBEI LR
ERBET RO, ENENLH, 67, 8H
KEFLABHOKENDEXKE E R L, #5206
b, #3710, £BRIFBHELOR IR, FE
THIIORL 2HFOEKREERL o

R BEIE, F40H, FAEETHEMORZ
- 7T (AL 14ERI305- T B 15/ 5 70,
C.158:R504) @ 3 WIEBIC B 2 BKEK & 7R
Li=bDTHBD, CNEORPSBHPDLD
o, TR OEEC X 3 AKROEILFFFCL LD
oo H9 RICHEIFFC BT 5 3 BB DK,
E5 (C) OWEBRERL AW, RFEO LR
3, Ao 2 BIEBICEATKESPREWER &
AL %o

Average numbers of survival /1 collectar

Percentages of moisture
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47, 673, 8 Ac&im(K)E(S)IEE(Y)
ICHETHEMEL2HIREE D collector 1 #24
0 DSk BAEER
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4s 8s
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o o 0 ™3
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78F
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T 4th Y

‘ 1t 48 _ 2nd 9% ~ 3rd 8% S 5
% SD C % SD C % SD C % SD C .
Ul 21.32 9.23 43.29| 33.03 11.90 36.03 | 55.07 12.17 22.10 | 61.13 15.74 25.75.
<):§M 17.12 10.18 59.46 | 31.70 10.26 32.37 | 53.31 14.01 26.28 | 58.93 11.85 20%11
5 L| 21.87 9.66 44.17 | 29.46 10.0 33.94 | 54.38 13.21 24.29 | 61.70 14.82 24.03
<Zﬁ U| 12.99 6.71 41.66 | 21.44 7.67‘ 35.77 | 33.36 7.35 22.03 | 36.04 12.17 24.00
MiM 12.79 6.83 53.40 | 19.20 7.11 37.03 | 32.29 8.80 27.25 | 35.24 14.01 23.95
LI 13.82 5.62 40.67 - 18.73 6.29 33.58 | 33.08 9.16 27.69 | 37.26 13.21 23.10
U| 25.74 9.40 36.52 | 36.42 12.92 35.48 | 58.60 13.53 23.09 | 65.65 7.35 22.99
51\/[ 21.89 11.79 53.86 | 35.97 12.36 34.36 | 59.44 17.84 30.01 | 70.00 8.80 15.11
é L| 23.02 10.81 46.96 | 39.42 14.03 35.59 | 64.18 13.45 20.96 | 68.53 9.16 18.12
:;J U| 16.74 6.44 38.47 | 24.55 9.58 ?)9.02 37.03 9.07 26.19 | 39.35 13.53 23.33
iM 13.69 7.07 51.64 | 22.90 7.98 34.80 | 36.11 10.14 28.08 | 41.71 17.84 16.11
L| 18.33 11.11 60.61 | 21.92 8.08 36.86 | 238.41 8.32 21.66 | 39.17 13.45 19.15
U| 22.55 10.36 45.94 | 39.49 15.07 38.16 | 67.55 10.82 16.02 | 65.32 9.07 21.39
E}M 21.14 10.97 51.89 | 39.32 12.55 31.92 | 62.09 15.19 24.45 | 66.58 10.14 16.67
% L| 23.00 10.08 43.83 | 37.75 10.79 28.58 | 57.94 15.19 26.22 | 69.68 8.32 17.48
; Ul 14.07 6.56 46.62 | 25.65 8.08 31.50 | 40.78 6.74 16.52 | 36.61 10.82 26.28
;J)M 12.93  6.34 49.03 | 23.41 9.36 39.98 | 35.44 8.85 24.97 | '36.77 15.19 17.84
L) 14.74 6.48 43.96 | 21.05 7.34 34.87 | 35.68 9.69 27.16 | 39.30 15.19 20.31
4 B, ¥, REFO 3 I I THREL 2 HIHEYE ORI, FEOVME, BiHEfF%,
LRIFRE
EARES
9% % 9%
X SD C % SD C x SD C
u 22.65 12.15 53.64 33.94 9.84 28.99 49.58 9.00 18.15
< a M 20.93 9.97 47.63 45.45 11.77 25.90 58.77 10.86 18.48
E L 24.32 12.16 50.00 46.80 10.93 23.45 59.73 12.02 20.12
<ZC U 13.99 7.01 50.11 21.7 5.86 27.00 30.42 5.57 18.31
4 j) M 13.23 6.68 50.49 28.01 7.94 28.35 35.57 6.56 18.44
L 15.14 .23 47.7 29.02 7.65 26.36 35.67 6.70 18.78
18) 23.57 13.02 55.24 46.81 13.45 28.73 53.78 13.55 25.20
5:) M 22.11 11.33 51.24 48.33 14.57 30.15 62.45 13.30 21.30
§ L 22.48 '9.79 43.55 49.63 14.27 28.75 61.21 13.19 21.55
g 8] 14.16 7.02 49.58 22.44 .54 38.06 -33.34 8.66 25.97
j M 13.51 6.59 48.78 31.03 .04 29.13 35.41 7.24 20.45
L 14.08 6.18 43.89 31.79 .54 30.01 36.84 7.24 19.65
U 24.08 12.73 52.87 52.31 14.94 28.56 68.11 14.11 20.72
i M 23.38 10.57 45.21 51.02 12.73 24.95 58.60 10.88 18.57
CZ) L 23.88 11.47 48.03 49.60 12.30 24.80 60.55 11.92 19.69
;C_( ,U 14.29 7.01 49.06 32.38 9.37 28.94 37.84 7.76 20.51
j M 14.68 5.90 40.19 31.64 8.37 26.45 33.66 6.71 19.93
L 14.96 6.01 40.17 32.45 8.50 26.19 38.54 6.96 18.06
%gg%m, W, REO3IMWACETHRIEL ZHHBEE OKEIRE, REOTHME, BUtfX.




SEEOE R L0 o] 6 th 135 7th % ~8 th =
= D %  SD % SD % SD C
56.13 16.40 20.22 | 7i.95 12.09 16.80 | 78.75 13.17 16.72 | 73.71 16.16 21.92
63.63 15.51 24.38 | 76.83 11.08 14.42 | 83.04 8.70 10.48 | 97.59 '15.43 15.81
64.43 16.01 24.85 | 75.51 12.35 16.36 | 89.64 13.16 14.68 | 93.40 21.55 23.07
33.71  9.42 27.94 | 40.85 6.80 16.65 | 46.56 6.78 14.57 | 46.79 * 7.70 16.46
38.04 8.81 23.10 | 42.07 6.72 15.97 | 47.50 7.03 14.80 | 50.30 11.96 .23.78
37.74 8.72 23.11 | 42.31 5.04 11.91 | 48.93 6.60 13.49 | 53.14 10.48 19.72
65.64 17.14 26.11 | 82.31 12.50 15.19 | 92.96 12.42 13.36 | 85.62 15.51 '17.69
64.87 16.96 26.14 | 78.26 8.10 10.35 | 92.88 11.22 12.08 | 95.00 10.49 11.04
69.35 13.05 18.82 | 78.27 .19 11.74 | 90.47 13.86 15.32 | 94.68 14.78 15.61
38.08 10.50 27.57 | 43.13 6.49 15.05 | 48.70 7.47 15.34 | 53.53 ' 9.20 17.19
38.03 9.71 25.53 | 45.23 4.70 10.39 | 50.91 4.99 9.80 | 55.00 6.15 11.18
38.80 7.88 20.31 | 42.72 5.56 13.01 | 47.13 5.90 12.52 | 54.11 7.10 13.12
76.15 13.26 17.41 | 84.37 10.73 12.72 | 90.23 13.44 14.90 | 101.43 12.74 12.56
71.38 10.16 14.23 | 85.76 11.58 14.35 | 99.67 14.11 14.16 | 102.50 14.39 14.04
72.86 10.08 13.83 | 82.42 10.93 13.26 | 94.05 14.23 15.13 | 98.21 14.45 14.71
41.04 7.97 19.42 | 42.81 6.72 15.70 | 47.27 5.33 11.28 | 57.14 6.00 10.50
39.91 5.04 12.63 | 44.80 6.95 15.51 | 53.61 6.60 12.31 | 56.43 8.65 15.33
4112 7.71 18.75 | 44.76 5.45 12.18 | 49.18 6.68 13.58 | 52.91 7.24 13.68

Tog 1% 15 3%
% SD C % SD ¢C % SD C % SD C

52.81 15.36 20.00 | 58.42 10.89 18.64 | 78.00 17.20 22.05 | 81.25 13.60 16.74
55.29 14.88 26.91 | 74.39 13.89 18.67 | 83.09 10.41 12.53 | 94.23 11.90 12.63
59.95 12.96 21.62 | 72.81 12.76 17.53 | 85.14 12.05 14.15 | 93.72 14.35 15.31
30.47 8.14 26.71 | 32.89 8.93 27.15 | 43.00 9.46 22.00 | 42.00 7.48 17.81
33.14 8.29 25.02 | 39.63 6.38 16.10 | 48.81 7.88 16.14 | 48.46 9.07 18.72
34.63 8.00 23.10 | 40.06 6.69 16.70 | 47.43 4.96 10.46 | 50.38 6.14 12.19
53.45 18.48 34.57 | 69.77 14.34 20.55 | 86.09 10.63 12.35 | 90.32 16.81 18.61
65.96 15.60 23.65 | 77.58 13.55 17.47 | 94.87 12.97 13.67 | 94.53 12.40 13.12
64.47 13.63 21.14 | 75.79 11.78 15.54 | 93.51 11.10 11.87 | 94.47 14.13 14.96
31.55 10.18 32.27 | 39.55 7.96 20.13 | 47.39 5.69 12.01 | 53.75 10.23 19.03
38.72 8.28 21.38 | 43.39 7.06 16.27 | 45.00 5.85 13.00 | 51.87 5.41 10.43
38.16 7.59 10.89 | 42.87 6.53 15.23 | 50.74 5.55 10.95 | 53.42 8.79 16.45
70.53 14.55 20.63 | 80.69 8.17 10.13 | 94.29 11.86 12.58 | 96.76 13.22 13.66
66.75 10.86 16.27 | 78.18 10.77 13.78 | 94.92 15.72 16.56 | 98.57 13.78 13.98
67.93 9.53 14.03 | 76.23 8.24 10.81 | 87.14 14.43 16.56 | 89.05 14.36 16.13
37.19 6.48 17.42 | 40.48 6.14 15.17 | 43.75 6.87 15.70 | 50.63 8.31 16.41
38.60 6.25 16.10 | 43.21 5.33 12.34 | 48.52 6.71 13.83 | 56.33 7.54 13.39
30.89 5.41 13.56 | 41.70 4.75 11.39 | 46.45 6.76 14.55 | 52.62 8.33 15.83




®w2=

% % 1o
¥ SD ¢ % _SD_C % 8D C.-
o 18] 31.61 9.09 28.76 42,70 10.31 24.15 54.10 11.02 20.37
< " M 31.64 10.08 31.86 43.33 10.16 23.45 55.60 11.34 20.40
£ 0 L| 324 1000 30.8 45.25 8.83 19.51 58.90 11.13  18.90
Z o 8] 19.48 5.81 29.83 26.60 6.74 25.34 32.60 6.34 19.45
| § M 19.58 5.86 29.93 27.26 6.47 23.73 33.60 7.14  21.25
} w2y 20.59 6.06 29.43 29.12 6.79 23.32 34.27 5.69 16.60
|
e U 34.13 9.77 28.63 47.61 10.65 22.37 58.59 8.83 15.07
oy M 29.37 9.68 32.96 43.75 10.48 23.95 59.86 10.24 17.11
é L 33.23 9.55 28.74 46.52 8.53 18.34 60.26 9.93 - 16.48
< | U| 254 6.8 3157 27.93  6.97 24.96 34.24 5.0 14.89
n M 18.27 6.57 35.96 26.77 6.41 23.94 36.11 6.02 16.67
L 21.11 5.85 27.71 28.59 6.23 21.79 34.34 5.75 16.74
: o 18] 33.82 12.69 37.52 48.75 10.35 21.23 58.14 10.34 17.78
; " M 32.27 11.35 35.17 46.79 10.75 22.97 56.81 10.18 17.92
| % L 32.67 10.75 32.94 47.94 10.40 21.69 62.77 11.40 18.16
;ﬂ« Q U | 20.76 7.15 34.44 26.94 7.04 26.13 33.14 5.94 17.92
M 20.27 6.50 32.07 28.39 5.83 20.54 32.23 5.63 17.47
0oL 19.79 6.68 33.75 28.80 7.24 25.76 35.00 11.30 32.29
8 RSl B, KB 3 HAICETRML = IR KR NRR, REOPHME, BEEE X
BRI
=13
Date % % % %
L2 | 3 sB ¢ | & sb c ¥ sb C | ¥ sD__C
CANAwa SH | 20.86 10.04 48.13 | 30.86 10.95 35.48 | 54.57 13.18 24.24 | 60.71 14.76 24.31
SL |13.25 6.02 45.43 | 19.78 7.12 36.00 | 32.93 6.86 20.83 | 36.25 8.61 23.75
SAKA SH | 23.40 10.93 46.71 | 35.58 12.71 35.72 | 61.67 14.86 24.10 68.13 12.87 18.89
SL |14.93 6.11 40.92 | 23.16 8.64 37.31 | 37.48 9.12 24.33 | 38.43 7.54 19.59
YANO SH | 22.13 10.46 47.27 | 36.77 12.46 33.89 | 61.60 14.81 24.04 | 67.67 12.18 18.00
} S L |13.00 5.31 40.85 | 23.12 8.16 35.29 | 36.68 9.06 24.70 | 37.81 7.83 20.71
KANAWA SH 22.79 11.80 51.78 | 43.83 12.01 27.40 | 57.80 11.76 20.35
SL 14.11 7.01 49.68 | 27.31 7.93 29.04 | 34.81 6.75 19.39
SAKA SH 29 74 11.49 50.53 | 48.47 14.10 29.09 | 90.28 13.65 22.64
: SL 13.97 6.59 47.17 | 30.44 9.03 29.66 | 35.45 7.94 22.40
‘ YANO SH 23.68 11.72 49.49 | 50.81 13.34 26.25 | 61.10 12.72 20.82
SL 14.49 6.59 45.48 | 32.10 8.66 26.98 | 36.02 7.32 20.32
kaNAwa SH 31.89 .02 28.28 | 43.67 9.46 21.66
SL 19.87 6.33 31.86 | 27.58 6.75 24.47
SAKA SH 32.38 9.88 30.51 | 46.36 10.55 22.76
SL 20.51 6.31 30.77 | 27.80 6.68 24.03
YANO SH [ 32.97 11.51 34.91 | 46.10 10.87 23.58
SL 20.27 6.81 33.60 | 27.76 7.09 25.54

478, 6, 8B, B, KBO3HACTHETRMEL MHEEORE, BROBTHMELE

EREREBRE




J 114 15 8
§ r SD C x SD C x SD C
4 67.50 8.94 13.24 77.07 10.71 13.90 89.11 9.82 11.02
! 66.04 9.68 14.66 80.00 11.05~ 13.81 84.00 13.61 16.20
; 70.15 12.34 17.59 84.29 10.33 12.26 95.80 12.04 12.57
i 39.03 4.69 12.02 44.31 6.26 14.13 51.61 6.95 13.47
; 37.80 4.92 13.02 43.46 5.51 12.68 48.18 8.45 17.54
‘ 39.24 4.79 12.21 46.79 9.13 19.51 53.65 6.87 12.81
|
' 71.75 9.42 13.13 84.87 11.65 13.73 88.53 12.63 14.27
I 70.81 7.94  11.21 90.60  13.62  15.03 93.29  15.06  16.14
i 71.62 11.13 15.54 88.84 11.09 12.48 97.55 12.11 12.14
! 40.88 5.35 13.09 47.80 6.72 14.06 53.24 6.95 13.05
| 39.03 4.65 11.91 48.50 7.09  14.62 55.68 6.69  12.02
. 38.92 5.09 13.08 48.12 5.94 12.22 57.77 7.13 12.34
; 68.70 11.11 16.17 82.00 - 12.42 15.15 83.79 12.91 15.41
73.39 12.47 16.99 85.76 13.06 15.23 89.52 11.87 13.26
70.92 7.60 10.72 84.10 12.14 14.44 95.00 11.25 11.84
38.89 4.97 12.78 43.33 5.96 13.75 48.09 7.48 15.54
41.13 5.03 12.23 46.21 6.28 13.59 49.68 8.51 17.13
40.39 4.78 11.83 47.05 6.78 14.41 55.16 7.67 13.91
] 1ug 115 5 45
1 x SD C x SD C x SD C % SD C
3
62.22 16.09 25.86 74.79 12.84 17.17 85.56 13.34 15.59 88.29 21.30 24.13
36.92 9.08 24.59 41.70 6.28 15.06 47.84 6.70 14.01 50.13 10.91 21.76
b 66.72 16.36 24.52 79.25 10.17 12.83 91.67 12.89 14.06 93.07 11.73 12.60
39.00 8.59 22.03 43.49 5.69 13.08 48.40 6.29 13.00 54.83 7.34 13.39
[ 73.20 12.71 17.36 84.41 11.96 14.17 93.79 14.74 15.72 99.93 14.32 14.33
39.33 8.79 22.35 44.41  6.43 14.48 50.58 6.90 13.64 54.85 7.71 14.06
! 57.55 14.20 24.67 71.34 14.60 20.47 83.89 13.37 15.94 85.63 17.64 20.60
33.59 8.40 25.01 38.98 7.35 18.86 47.54 6.83 14.37 49.73 7.68 15.44
62.03 15.89 25.62 75.12 13.06 17.39 92.10 13.78 14.96 94.24 14.76 15.66
| 36.91 8.92 24.17 42.62 7.04 16.52 49.77 5.85 11.75 54.77 8.38 15.30
68.00 12.31 18.10 77.94 9.34 11.98 91.45 15.36 16.80 94.58 14.76 15.58
| 38.62 5.97 15.46 41.73 5.66 13.56 46.79 6.93 14.81 54.81 8.26 15.07
K 56.12 11.46 20.42 67.71 11.05 16.32 79.64 11.10 13.94 88.54 13.13 14.83
33.41 6.35 19.01 38.78 4.82 12.43 44.49 6.81 15.31 45.11 9.80 21.72
59.50 9.64 16.20 71.43  9.97 13.96 88.36 12.37 14.00 93.61 13.76 14.70
34.84 5.66 16.25 39.68 5.14 12.95 48.17 6.47 13.43 54.99 8.32 15.13
‘ 59.60 11.04 18.52 76.09 10.53 13.84 88.92 14.20 15.97 89.32 12.91 14.45
33.62 6.24 18.56 40.20 4.99 12.41 46.67 6.39 13.69 50.19 - 8.44 16.82




88 %30 88
KANAWA E]
o 86 2 8
£ :
5 84 5 84R
. 5 g
> 82b v Ej 82
g 80 g 80 g
& 7} 7 »
861 86
84 84 _‘
82r : 82
MU U
80 L 80 L
78 78t
86 85
84r 8
L
M
82r U a2k
sof 80+
M
L
781 780 J
45 85 95 10s 1is 35 LE ts g5 ¢s 10s s 13 kTS
“Date 1955 1955 Date 1955 1956
48, 68, B AKEIWMAETEML = 48, 67, 8 RICHA~TETHEML =
HIHITETS O KRB A FR KR T QKB A & KR
O—C0OU k& O—O LB H—A B
x—xL T2 Xx—Xx T3
%
8 £33
ki 8
; E 34} UPPER %
% -g st kY
g s $
5 $a0
& 2
§7s o
[-N

MIDDLE

s
Date 1855 1956

48, 6, 8 RICRE~ETHRML LD
TS OAENA FEKE

O—0O Lk A—— HE
X—Xx T

5 65 35 9% 10 1is is 3s
Date 1955 1956

4 B &im (KR (SOHIRE(Y) KETH
FEZAN, IXEEBIA AR A RER

O—0O i A—A IR
xX—X RF




%

3
Date 1955 1956

6 AIc @i (K)W(S)YREF (VI TEML

NIRRT ORI, KRB, WA KER
O—0 & H—O HFH X ish
KANAWA

8 :
a4 \z: é
z UPPER :
E 82} :
%‘n 80 5
E &
w781

8¢

84

MIDDLE

Dat s #5 95 105 I isless 35
47, 67, 8AICEEICIETEEL =M
T DK RIA R SRR —0 47T

X——Xx 8 RET
— 83 —

%

#35@

B E34E i
o5 56
o
"‘3 H
£ s
% UPPER 2
|82 B8y
[ ¥ &
ol : £ :
£ 5 ;
g 5 ‘ )
£, s UPPER
[0
25 86|
saf
B MIDDLE
| sz}
K K
o % s sof
MIDDLE s
. 7# v 78
.
ilss 8
186 sy
Jaal % 84k
; LOWER
ol 82
i K K
a0l ? 80F LOWER ‘
. 78} Y
65 8s 95 105 1Is 1s 3= A})ate _?_51955 8'5 9'5 1'05 U '151955 i

8 B G (K (S YREF(Y ) ICHET %

TE L A= S0 E ORMEB], KA
IR —0O iR
NN R X—x KE
I B
wt S7E SAKA
86
s\ UPPER
82r A,
8o \
78t i
86 '\/o
MIDDLE
84 ~
/

82 —
80r t\\
78r
881
861
84 ng
821
80
78

4 sDate s s s 105 115 1s 55 3s

47, 68, 8 AICICETHRML =H HE
T OREHIA R EKE —QO 4HET

Fay AN 6 HEFT  x—Xx B8 HET




moisture’
=

Percentages of
o0
=3

%38

YANO

~
<

86
84

/0
MIDD%/

82

80

781

84 LOWER

82
80 \

5 [H 8’ s 9% Ibs 5
Date 1955 1955
47, ig?gk%ﬁﬁﬁbtﬂﬂfﬁﬂﬁ
e z ] -
B £: SR — o

% ma0m

6, KANAWA

o

78f
88
86| =N
aaf
82r
80

r

ows

45 b 6.51955 45? és 10s 1‘15 l‘sws& é
47, 61, Sﬁk SIRCE TRIEL 2
3 FE(A. B.C) DIIHIRES DA s AR

s

%
88

Percentages of moisture
® ® =3 ® m m
2 g 3 B8 2 =
r T T

o
&
T

801

78

881

861

82t

80r

78F

$ 39|
SAKA

|

/

B.
X

5

%

88

86

o
i

o
5
T

-
)
T

Percentages of moisture
@
=3

L L , .
65 8s 95 105 Ils 1s
Date 1955 1956

478, 67, 8B AICIICETEMLES
TR (AB.C) OB QA A& 7kE

B41E

YANO

A\

-

w

és és lbﬁ 1‘15 1s g 3s

5 65
Date 1955 1936

473, 67, B ARKEFETIRBELL
3EFH(AB.C) DI DA & KE




B2®H % =

4, 6, 8 FOAWMCETL 23WHOREL, ENENEL->EREETRL T2, 4 AETOEY
I, 8 A 5108  CREBENIFFIE,, S T6 AETOBEIREREOERL T
209 ASI0OACEDIHMTHY, 8 AEMOBHICIIRNBREOEMIMIZ 2R, 2D LIi3HmH
WA ET T 2HHIENE, BENORESELNTWANC EERLTNS, 6 AETOENI, 1 AK
%E9&mwﬁ%f4HﬁT@Eﬁ&ﬂvk§%iﬁmﬁb,4BET®EEﬁ9ﬁHﬁwﬁﬁbt%é;
6 FETOEHEE 7" AACREL S &KLY, X6 AETOERD, 4 AR TOEEICKIRL T, K
BREOR P2 bR LT D, 8 AETOEEIIIIAICES 75mm, 3R 40mm, 6 HETO M

CEEAERALKRESTHD, BATETOR B WL, »I»3NATE6 AETOEEHCHENDE, 4 AET
DOFEWICIE (& S0mm BT, b F 2RI RO, 8 AR TOEHIIRLAELKREETRL T D,
INSOZ N EE<ET T8, AfRAKENEOND T LERLTRD, XBICHHER CH
BLETLCEMERD D &, TEEE CRRCENOEEIRONLLERTBDTHD, & 2 F I
(4 B~6F) TP L 2MHIFF 1 AUEORESTFICEP P TH O, B ETLABRIIRE
MEDSRC, LORERTHE CRET2C e, MEHMHOENEIHOMEI R EON T 5%
DEBLND, LPLENRS, ENOHNH 25 2Bl CHEFROTAA T A F 5 KB 28081k
RHSNBE o o ‘

ERBEFEHT, TP THIPHELHERNPRMERERL, 48, 68, SACKBICETL 2®Y
SIS IS EEROHH O BREL RS TV D TOEME, FHICHMEET L 2BEESE D O
gL, LebM<ELNTNT, 4BCETLABHO8 BB B E I3, 3BHEBDRFH T
59.21mm" 6 B RO 47.70mm 8 AR TFOMEMEIT 32.41mm CTHEEHREMEIKE < & 2 & collector
NTCDLEMAEIL_L<ED, KRB -GS LRI EBTHRENS, LPLAKS4, 6, 8B D3R
CETL =4EEE, B3 A0RBKTRCIIEEAERUREEITH D, LidisT collector T
AEEREODEEE, SERBETHD, EBREENGILPL AR TCTHIWETH D, ENCH D)
POTELET L ABEREBREENESE BT D, COFERELTOANAREBHPEZLSN D,
B BEL 2FHE, gonad OEMPHEEROKEDP S KB R SEIGTR LN, Ko JEMEORFF
WIREC ARV EBTRENZL, BECEIICRT 2BOREIERL <05, S 5CEREEDE
WO VEIHCEECH 2, CNSDZ LeBEITIUL, 2ORRKORBEEIMTACEREHE EEADS
Wb,

AR DSBS & BESFEELKELC b5, 3EEHOH CEINNI I S REE
TLF!W% HKOIEEH 2 5BE3 A F Tl EREEERL T D, C@C&biﬁﬂf/‘\%bcﬂﬁ[‘ﬁﬂkﬁ

B, IS B CKAFRENEYR, BTHHCPPHLOTHECOI > RREBERTZ o, D 2%
BB IR L ¢, WRAREASHDBENDDH B EBEZLIND, 4 BRTCEET, $RE LI TIE10
B4 KkERBEETHLOK, REFXI ABREETH D, CHEEESRDERCKRKBECEVEITHD, &
WBELFRLN D TEIRNPEEZLOND, 3RMBOHTKEC L DAHEREORNT, SifE:
Bhlnd, FREEET, $HEI LIPS TRE CHERBNELS, Lrbl0A» 51 AZ CRE, W
366&5@%%@%%%@@Tﬁ@<,Z&WKXQ@Mﬁﬁbﬂfbt,2wmﬁwﬁﬁﬁbﬂfbé
CEEFRLTVD, BT LE, TEXE ABOSRECEBEDE AT THI EERL T D, Lar
U LB S KERRECH - C, ERREREEL-THd, COZ &IX EROEINED & 4T
BT, KAFREBEL BNCHNEEEERTHDTH D, B IFHOBNE, 2RCEREIME
<, IMEERENC & ERLT 5, ETFHHORNCL » T, ENMCEXRBOREERT ABELS
T, 4 ABETOREIISKBOREI 6 BICE LI, 6 AR TOREIIRREORMEL 6 A& 8 BICH
b, 8 EETOBHEETHH VLI ZOENPHEERLERDLELISE, 2D I REKEDHEE
Bl Do, 9 H, 103 ICaKENEWM T 22 &ld, gonad DEAMARRE, 2OBRDOENCIZ2LDT




HY, SAETOEW 97, 05ICE KROEMT 5205, HOBEOEINIFTLHLN T 3
B, 48, 6 BKETLABEEL ORIV SDEEZEND, T LB FEIL 9 Alca kR &kE
CTHHIOETRBIACKRSEELD, LB, dEIRECEINTEHLN, Lrb B8 A5 9 BCHi
CTAMICEKRLE LALTEY, SIMCEIE ALY, 2 KENOEARLZSN S, CICKLCTER
BEIFISES , LobEKROETHRA THD, CIUIREID gonad PHAIC BINESN T2 DTEA
W EEPN3, FEINSOEST, BL<EIPL 2EEBSLTLU SRR T 20T EE2RL TS
DTIIRL, BEBEECI230THDT, A—EBTHKECL > CTHEDOHZZ L ERT. LEPFST

FBTKEE LR L CREMZER
BT, BN, IERORERE
BCENTEBENSL LEYEST
Wb,

33, 34, BTF, WUELBTS
H3NEH, TRTCHEBEDORED
Z &ERL, %36, 37, BT, E
TSRO E, SKEME C &
FELTC B,

AEBIC AL 7= 3 BB OISR
DRI, EXKEOESFLAERS
T, R R 14RFE30 452> 5 15Me
505 DROIHIEHIL I IER —HR &
HBELTIOHDEELN S,

BEIEBIC, SHHCET L 22N
ENOBME OEINRER, #E4E»S
HhP» 5L oK, REICETL AR
ERIPSENL, LBEERWER
BEO5N D, faliEl: preparate DT
EHSHEEL T, KBRS R
< BEORENBANEEIZSETH
BEEAD. LENoTRE, IEEOD
JWVEITBERIIEIE S <822, B
12 & DRI HIME < H 5, FHEI
4 ACETLAENT, KIZSKs,
S, YIZREFT, 2NENQLB
U B M TR 0L cds9
ATHO gonad DR BERLE=BD
THd, SWETIELEVOTPICE
CEINLTHB2S, KRBZBEKRE L
KU KM, KL t Eo5Nn 2 & oK
follicle DEEZIL, BEHID U Jiss
SRHY, BIOBMH & 450 R
Zb, EE»STRET2REIRD
TRELNZCEEFLT %, REI
KB X 2 ENOEAVIFECRL
T YU, YM, YL EB5N3 9

EALES
Depth
Hunged . Spawning P
month Location condition

upper ' middle ‘ lower

yet 46.2 53.8 61.7

KANAWA | partly 34.5 29.4 26.1

almost 19.3 16.8 12.2

yet 37.7 46.4 50.2

4 SAKA partly 36.4 27.0 31l.4
almost 25.9 26.6 18.4

yet 0 27.0 61.6

YANO partly 53.8 31.1 27.4

almost 46.2 41.9 11.0

yet 60.9 65.7 70.6

KANAWA | partly 23.1 21.6 21.1

almost 16.0 13.7 8.3

yet 63.6 61.5 67.1

6 SAKA partly 25.0 27.5 24.4
almost 11.4 11.0 8.5

yet 61.1 70.3 74.3

YANO partly 20.0 | 19.2 | 20.2

almost 18.9 10.5 5.5

yet 90.0 | 94.1 | 97.2

KANAWA | partly 8.2 5.9 2.8

almost 1.8 0 0

yet 90.1 92.4 96.7

8 SAKA partly 8.7 7.6 3.3
almost 1.2 0 0

yet 80.5 86.0 97.7

YANO partly 15.2 10.7 2.3

almost 5.3 3.3 0

47, 67, 8 Blcal, W, REO IMRICETERML %=
PHBEEO 9 Blck Y 2EIRILC, REW, $PEIL T
WD, BEAZEIIL EED 3 ERICHT, ENENICHE
YT LEGEREBTRL 2.




12, FRBISERICEIIH DD INE 223, gonad |34:< porous [ZKw T\ %, FBIIRII BRI
DRI, EINENORET, FTREEINEHOL > RETH ) LB, HBICHKL T gonad OFHE
BEINBIFEBLNTHNBE EERL T D, CNESOTEONFEHTHCENGT LS, BB
ZREAMEK L AREE, BN E THREIREN 2 2FREL - THBIT 2BDOEBHN D, I
&S & REOHMPNEREZRL T 5, ENSORKIEINONE], BIMb 2 WIZEIOHE, NHEH
BOURIC & » THYUAE CEESEONTNSC ET, BEDRBEFAT 52 210 -T, ENDEE
HH B NEHHBRETHDZ 2R T D,

DI S ABIRIAC & » THBETR-BE T, F—BHC AHORMBC T FRILE KD TH
5%, TNENOEBBEICAS CKMEN DS, IMHREN LK £ 55 ~BHET 2 HIsE 8, 4%
OWFE (55 2 s 4 ok~ ) & RIS ERD, bTrORNERAR -8, £HFE DR
I, ASTIOBREC k- T, LROBTLIASEAEICHTRHN S, FH SU, SM, SL Z#hom<, |ic
FEFLAEET, 9 ATACSBY S gonad DIRETH 225, CNICRBENS X 5K, RO M fa D EH
EIRDWILD T8I, gonad WAL T 3. CHICKL CREIOE TIZMHRRMEI L, HE
FHCL#E 2HAERT IO E D,

FEOEEPHEELC, REBE~OBERNLI FOEHEFEISTHIEIBENECORNCTH DY, B
W E %4, HREAKEIOE»ISTIE, 8 ACBEL, ETEMEEALSDIVLEBN BN S,
LALENRSSERATREL I, BBEBIFEICES- B0, fouling APOTWERTEN 5D
E, WEOHBSEEZC ENTRENDIDT, ENENOREE~IHH T 2HMILT L BRA—CITRS
EBDTER, ,

AESG (1957)230 3, REECHESFOETHHL RO ESNESS < HAESHOOTEE LR
FITHY, COBBERIRECHESTEEDEEHPNAMORMBC SERNCHTUIEZCLTHD
WARTCUN D, —IE, WROWE, fouling EYOWEDHBINEL TS, bibNOFEP 53 L LT
LbA—DHERTIE . BREMEBOL > BRMHBLEHICH 2 & 2B, bIbIERE, K,
HACHT 2 2N ENOFBELINTH D EELTH B, Lo TEBBOMRB NS EFNFA L
WBEHBTHB L, LNENE—REBELPHATO RV ESS D2 (CNEFAL BRI 3
3 ETIMAD) EAEMEBUCEERABOME RT3 RSO, FHOCELT 5 RBDD
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1 st Y30 2 nd $%is 3 rd s 4 th 19%¢
x SD C x SD C 3 SD C % SD

U SH| 18.48 7.25 39.2 34.85 9.90 28.4 45.62 0.20 20.2 54.94 10.75
SL |:11.65 4.90 42.1 21.73 6.65 30,6 25.34 5.52 21.8 28.40 5.75
OKURO ,;-SH 31.52 B8.65 27.4 47.72 9.30 19.5 54.32 9.90 18.
Ramr  Msp 20.16 6.03 29.9 25.56 4.75 18.6 28.37 5.65 19.
. SH 35.06 7.55 21.5 44.80 7.60 17.0 52.62 11.00 20.
SL 20.44 4.70 23.0 26.18 5.10 19.5 28.02 6.20 22.
y SH 46.15 7.65 16.6 60.66 12.30 20.3 65.17 9.35 14.3
SL 25.80 5.35 20.7 53.81 10.60 19.7 32.29 5.50 17.0
SH 41.75 11.65 27.9 57.24 10.45 18.3 61.94 12.05 19.5
ETAUCHI M g7 7 22.78 6.70 29.4 29.39 4.70 16.0 32.47 6.40 19.7
L SH 38.60 10.05 26.0 57.94 11.25 19.4 63.98 13.75 21.4
SL 21.75 6.45 29.7 30.14 5.53 18.3 34.19 8.15 23.8
y SH 40.47 7.65 18.9 50.00 10.15 20.3 66.62 8.95 13.
SL 92.31 5.65 25.3 26.38 5.75 21.8 34.26 5.45 15.
YOSHI  ,; SH ) 40.33 8.05 20.0 48.24 8.10 16.8 65.47 11.30 17.
JIMA SL 4 23120 5.90 25.4 25.47 5.20 20.4 33.86 5.35 15.
L SH 41.79 7.90 18.9 49.08 7.45 15.2 62.11 9.05 14.
SL 23,43 4.70 20.1 26.75 4.85 18.1 33.61 5.40 16.
u SH| 44.77 12.00 52.24 10.10 19.3 57.96 6.80 11.7 58.91 13.00 22.1
SL | 2.51 7.70 34.14 7.05 20.7 35.15 6.30 17.9 33.91 6.60 19.5
orta M SH 51.74 11.60 22.4 54.77 11.10 20.3 62.04 10.20 16.4
SL 31.73 8.75 27.6 31.70 6.05 19.1 35.00 6.10 17.4
L SH 48.17 10.52 21.8 57.60 8.55 14.8 57.11 10.00 17.5
SL 28.17 8.10 28.8 27.82 6.04 21.7 34.04 4.60 13.5
u SH| 2852 8.85 40.69 15.65 38.5 58.54 12.70 21.7 67.86 13.55 20.0
SL| 17.96 6.15 23019 7.90 34.1 31.54 6.45 20.5 35.57 8.05 22.6
SH 52.32 9.40 18.0 58.70 9.25 15.8 74.77 13.50 18.1
MIYAGL M gy 30.53 6.55 21.5 31.66 4.70 14.8 38.73 7.70 19.9
L SH 46.93 7.45 15.9 55.20 11.00 19.9 68.89 12.20 17.7
SL 26.93 4.60 17.1 28.87 5.95 20.6 36.44 5.60 15.4
u SH| 26.68 7.01 57.34 10.70 18.7 64.13 12.85 20.0 71.93 11.75 16.3
SL | 16.85 4.95 30.30 6.25 20.6 32.21 6.45 20.0 37.96 5.65 14.9
sapo  m SH 48.67 6.69 13.7 62.00 10.80 17.4 74.43 11.75 15.8
SL 28.50 5.15 18.1 32.33 5.65 17.5 39.86 6.45 16.2
L SH 52.57 8.90 16.9 56.72 8.95 15.8 74.26 13.15 17.7
SL 27.84 6.10 21.9 30.57 5.20 17.0 39.45 6.90 17.5
U SH | 27.56 13.20 45.80 10.75 23.5 49.61 14.35 28.9 55.00 10.45 19.0
SL| 1679 7.95 25.90 6.65 25.7 27.65 8.25 20.8 32.02 5.95 18.6
RO M SH 42.46 8.95 21.1 42.89 11.30 26.3 59.39 12.20 20.5
o SL 25.65 6.05 23.6 25.88 6.65 25.7 31.73 7.00 22.1
SH
LSty

FHR, HEEOKEN, B0, BREDOFHIE L £ OBRIERERUEBRK
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5 th 1l 6 th 1%, 115, 125,
% SD C % SD C % SD C %

62.70 11.95 19.1 67.50 12.40 18.4 U SH | 68.00 13.30 19.6 75.00 14.50
33.09 6.70 20.2 37.88 7.40 19.5 SL | 35.00 7.75 22.1 39.91 7.75
63.00 11.05 17.5 69.52 15.05 21.6 YK M SH | 65.30 11.15 17.1 80.34 14.55
33.91 5.45 16.1 37.92 8.25 21.8 ’ SL | 35.40 5.70 16.1 40.69 7.8
61.76 12.95 21.0 66.92 9.60 14.3 L SH | 58.68 10.20 17.4 65.52 12.50
33.52 7.35 21.9 37.70 7.40 19.6 SL | 32.89 6.00 18.2 39.88 6.45
68.22 11.25 16.5 76.34 10.45 13.7 U SH | 69.14 9.80 14.2 72.89 11.10
33.22 5.55 16.7 37.44 4.95 13.2 SL { 35.57 5.40 15.2 43.67 7.10
68.75 10.10 14.7 75.00 13.40 17.9 E K M SH | 68.84 9.40 13.7 77.63 13.90
33.91 6.85 20.2 37.24 6.45 17.3 SL | 36.16 5.70 15.8 43.13 8.30
70.25 13.65 19.4 79.90 14.35 18.0 L SH | 65.93 11.55 17.5 77.46 11.70
34.05 7.10 20.9 40.91 8.15 19.9 SL | 34.66 7.25 20.9 40.88 7.25
72.88 13.60 18.7 83.73 13.10 15.6 U SH | 65.51 10.45 16.0 65.69 10.40
40.00 6.95 17.4 46.27 6.55 14.2 SL 36.94 6.50 17.6 35.53 6.55
73.16 16.15 22.1 86.89 14.00 16.1 K E M SH | 59.44 9.00 15.1 72.34 10.85
37.37 8.45 22.6 45.00 8.10 18.0 - SL | 32.67 5.40 16.5 40.46 6.65
62.83 13.50 21.5 81.10 11.85 14.6 L SH | 62.8 7.40 11.8 69.00 11.50
35.75 6.85 19.2 42.97 7.00 16.3 SL | 33.27 5.06 15.2 38.34 5.05
69.00 10.05 14.6 74.86 13.00 17.4 U SH | 71.70 10.65 14.9 76.37 15.90
40.00 5.05 12.6 44.58 7.10 15.9 SL | 36.60 7.40 20.2 38.70 7.60
69.30 10.35 14.9 75.91 12.95 17.1 v E M SH | 67.56 10.85 16.1 75.54 12.90
39.42 7.00 17.8 44.70 7.35 16.4 SL 36.56 5.75 15.7 37.74 7.05
68.53 12.80 18.7 74.08 16.75 22.6 L SH | 66.76 10.40 15.7 70.74 12.20
38.82 7.05 18.2 44.82 8.20 18.3 SL | 33.61 4.55 13.5 35.83 7.10
80.71 15.10 18.7 86.78 15.35 17.7 U SH | 59.29 10.65 18.0 72.63 9.15
47.14 4.70 10.0 48.75 7.85 16.1 SL 33.81 7.45 22.0 42.75 6.70
73.33 13.90 19.0 91.39 16.20 17.7 K Y M SH | 64.81 10.25 15.8 80.11 13.25
41.94 8.35 19.9 47.56 7.10 14.9 SL | 36.92 7.25 19.6 45.55 7.90
83.46 12.95 15.5 93.83 17.40 18.5 L SH | 62.09 10.60 17.1 72.86 10.80
41.03 8.85 21.6 48.09 8.55" 17.8 SL | 36.28 6.55 18.1 44.15 8.65
81.43 16.70 20.5 88.79 13.75 15.5 U SH | 73.56 12.10 16.4 93.08 15.10
42.14 7.15 17.0 49.73 7.70 15.5 SL 37.60 7.00 18.6 45.00 8.35
81.02 13.80 17.0 90.27 14.20 15.7 E Y M SH | 77.45 13.75 17.8 86.21 13.80
42.39 7.85 18.5 47.63 8.25 17.3 — SL | 40.8 7.90 19.3 46.71 7.85
79.62 13.80 17.3 85.26 14.15 16.6 L SH | 71.32 12.85 18.0 84.40 12.50
41.63 6.35 15.3 45.26 8.50 18.8 SL | 37.50 7.10 18.9 46.20 7.50
73.45 17.60 24.0 72.82 19.80 27.2.

39.40 7.70 19.5 42.18 10.75 25.5

66.28 11.80 17.8 76.89 13.15 17.1

37.44 7.45 19.9 44.73 7.60 17.0

59.02 12.30 20.8

34.76 6.10 17.5
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collector 1 #2341 S8, 4 ¥ e 18,50, Em.
ROBEDL6MH, [REELIAE, HIRE 120 il
THo o
@W@@7ﬁ%@u%%§%é%47&%”ibiﬁ 10 630 |818 E,)m 1.020 1‘120 1l220
TFlLe 6 BETHEOINEIREL I 81.88 Date 1958
% DEIRRCH o s, EOBEHKME ML T BT RRAE U A I B R (o) I & B S
8 BlciE & D RBMEC 84.32%, {LH (Ho)mrae (M) (B RE (S ) RO RS ERET (0)D
NC85.52%, HEBTIIB4.8T%E IR, D R DR R

BEHBRACET L CBEIE T8 210 HiCd, KEME T82.45%, LHM €84.27%, HiTld83.49%IC72
oo RACRBRS TRICHES S A-BHIIBRENCE PN O 2B BDIFIC 00 53, BEEICEY
P OBIN TN EEE & LE - 2EfE 7L, BB 3 20 group KHPNE, TRLEROPD F H
KENAEHO, THAPLHESEKEL 250, KENEPSFELBL D0, INS3EHEIZHKE N
ZEN80.57%, 78.61%, 78.44%TH- T, KREMELCEM» SBVTho2e D, 1T H W S5REMEIC
BLAEDD, EEHSKBABICE L 2ON5 3SEHIIENENSL.30%, 82.24%, 82.29%CHV, W
POITEFEE N A2BD, FEPSITHNICRL 2S00, KREME» STLHRNKEL 22N 5 3FEE-en
E, 84.59%, 84.46%, 84.18% 5o T, D 2MWED HHEBCHEL 2HEE &S & KFEFBEIL T
Feo —TTHERE, EBE, 5B RO RS ERE181.5%% 579.9%  COFBM CHIC L LA BEKEE TR
L2t KOEFRESEKESME, EHE, SHRELE < CNSORE ORI HEESREDSKE L R
L7, . o
IERGEE T A0, SAORB U E18%, E19%, BARICTEL v, MHIEE OIEREISKE & i e
L, 6 ATEFUM6.6C, RIKRHIOD 8 A ABME, &, LTHATENEN, 33.7, 44.7, 51.5%& 7R
UILHEM T 9 BBBIE & o eds, (D 2 BT 8 AVSRIETH - T, 108 DHERFIICIE, REME
LiEE NG U C64.6265.7C, LEMGNIC 3SBMBO P TRBELAT.2CTH -2, 12T 1T & KR
DPAE L FEFRCBIESOSHEEETENENES & REME, TLHEAO 3 groupll 21, TERHIE DR
BE Do EOKEME P SHE~BHL AEET 113.9 cREITHAC S @068 Cho LM<
BLIC o foo KO Pl EIREE RO IR LIRS £ 112711102, 4, 86.9, 85.2, 93.2 TRHED
BHEEIREVBIETCH- o, IREHELIHAEEE 6 AlCRET, 8 AlCkAL, IAFTHRETLT £
OBLERL, MO &I RS - 2REBERL T 328, BCHEIRE 8 A~ 9 BOEIMRGREL
RL %o

elycogen & 2D E B0 K FEAURICRL . 6 BETHOIMFBENDEAFD glycogen Firidd:
A1lgrh17.12mg <, 8 AiE3 WP O WEMCHEL 225, 9 A KEME ML 20.49mg &%
i LPLEE, THMIE 5.3%me, 5.99mg CHEE o T %, I0ARFECEAHINL 16.63mg

— 97 —




erage numbers of survival /1 collector

[S+]
[en]

Do
o

—t
<
-

546X

<=

(=23
(o)

r—X

Do w i 31
[=) (= (=) =)
R ¥

—
(=1

=

630
Date

818
1958

918 102 liu

1200

Average numbers of survival /1 collector Ay

630
Dat‘be

815 91  10m 1w

'1958

© 120

= (YOVLHEPI(E )RR R (KO T TR L = i)
B O collector 1 #5024 O L EEEB D WA (LK)
ERD BY, HERCREEFIHES QLR
EEHOFS (FR)

U E4T7E

iy

TR TS | TR ¥

0 818
Date 1958
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Date 1958

FE, LM, REMED 3 HUR & ®H
AT 3 A RS B I
HERDRUAMERER & H B TRIEL
=8 E (TR EKREBDE

12 H48E
K—Y
1of
g 100
X
h
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g K
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#18x=

OKUROKAMI ETAUCHI YOSHIZIMA
U M L To Me] U M L To Me U M L To Me
g L| 96.6 96.6 96.6
<&
96.6 96.6 96.6
= To
%)
— Mel 96.6 96.6 96.6
® Lj 21.4 29.4 46.6 97.4 32.5/ 52.7 59.6 43.9 156.2 52.1| 46.1 46.1. 48.1 140.3 46.8
i
«© 21.5 36.4 46.7 104.6 34.9] 61.0 48.8 43.2 153.0 51.0] 39.0 42.6 46.2 127.8 42.6
a To| 42.9 65.8 93.3 202.0 113.7 108.4 87.1 309.2 85.1 88.7 94.3 268.1
%1 Me| 21.5 32.9 46.7 33.7| 56.9 54.2 43.6 51.5] 42.6 44.4 47.2 44.7
g L) 75.2 58.0 68.4 201.667.2 45.6 37.2 49.8 132.6 44.2] 50.5 61.9 52.4 164.8 54.9
D
64.7 81.6 66.9 213.2 71.1| 42.7 38.8 46.4 127.9 42.6| 53.4 49.5 50.1 153.0 51.0
A To| 139.9 139.6 135.3 414.8 88.3 76.0 96.2 260.5 103.9 111.4 102.5 317.8
~
® Mel 70.0 69.8 -67.7 69.1| 44.2 38.0 48.1 43.4| 52.0 55.7 51.3 53.0
S L{ 70.0 54.2 63.4 187.6 62.5| 45.4 45.8 48.4 139.6 46.5 66.2 68.3 60.4 194.9 65.0
=)
— 70.5 61.0 68.0 199.5 66.5| 48.6 45.0 49.9 143.5 47.8 67.2 66.2 65.7 199.1 66.4
i Tol 140.5 115.2 131.4 387.1 94.0 90.8 98.3 283.1 133.4 134.5 126.1 394.0
E:, Me| 70.3 57.6 65.7 64.6| 47.0 45.4 49.2 47.2) 66.7 67.3 63.1 65.7
K L| 84.7 74.9 65.8 225.4 75.1| 47.8 44.2 46.1-138.1 46.0; 91.8 77.9 84.9 954.6 84.7
N
= 73.2 61.4 71.0 205.6 68.5| 47.9 48.6 40.4 136.9 45.6{ 76.5 70.4 72.1 219.0 73.0
Tol 157.9 136.3 136.8 431.0 95.7 92.8 86.5 275.0 168.3:148.3 157.0 473.6
jasy
S Me| 79.0 68.2 68.4 71.8| 47.9 46.4 43.3 45.8 84.2 73.8 78.5 78.9
& L| 90.2 90.5 90.7 271.4 90.5| 62.1 46.2 44.1 152.4 50.8 94.6 90.6 92.3 277.5 92.5
Q
= S| 86.5 92.2 80.1 258.8 86.3] 51.8 52.6 55.5 159.9 53.3] 93.6 90.2 91.5 275.3 91.8
Toj 176.7 182.7 170.8 530.2 113.9 98.8 99.6 312.3 188.2 180.8 183.8 552.8
aw
g Me| 88.4 91.4 85.4 88.4| 57.0 49.4 49.8 52.1] 94.1 90.4 91.9 92.2
S T RIE L =R EEOREEI(L A, SANKENU. L&, M., LTINS
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VA

74 840 Y47 1044 114g 1246 115e 1346
Ll 172 15.45 23.73 16.93 28.84 26.19 ULl 18.68 14.08
s 8.63 23.53 18.17 19.08 24.21 Usgl 13076 9.97
OKURO y; L 18.49 18.92 17.09 26.57 2772 . oLl 1208 1L.77
KAMI S 15.73 22.93 18.69  7.22 26.56 —EM3| 10,81 11.38
L L 17.04 18.89 19.46 21.88 28.83 L L| 10.08 6.87
s 13.84 14.93 18.88 14.19 21.87 S| 6.19 1360
Ll 1712 1082 6.63 8.55 8.94 22.18 o L| 4279 8190
S 8.49 8.54 7.27 4.27 5.93 S| si.23 27.11
ETA L 6.81 1.88 10.59 1145 9.66 5 /Ll 20.07 23.42
UCHI s 7.68 5.18 4.93 7.13 11.81 —Y Mg| 90,88 23.15
L L 6.08 6.27 5.76 11.38 14.61 L L| 0.3 23.81
S 777 741 6.70 10.71  14.81 S| 21.63 26.44
gLl 1712 601 410 2114 4020 20.93 Ll 263 17.9
s 6.76 477 1154 29.73 3451 S| 22,42 16.02
YOSHI ;L 6.08 7.74 29.04 2192 8L.58 o o\ L] 30.91 22.48
ZIMA s 421  8.21 11.17 13.20 22.62 —KMg 93757 19.75
L L 3.88  2.00 - 15.94 22.85 29.76 LS| %0.85 33.92
S 6.35 5.16 10.96 25.12 27.80 L| 20,67 26.97
L] 2059 549 332 39.20 36.75 26.75 L] 83.96 23.99
S 7.55 5.96 23.24 33.99 25.08 S| 28099 21.04
L 7.42  3.63 23.96 16.68 21.09 L| 39.54 26.53
OITA Mg 5.24 8.00 22.80 15.08 19.59 E——YMg| 57708 90.65
L L 5.54  4.24 18.51 19.50 24.98 L L| 2097 25.41
S 6.40 4.57 12.99 32.02 18.71 S| 28.33 24.18
uL| 758 391 8.3 30.05 18.74 16.34 ULl 273 2149
s 13.02 ' 6.46 31.55 11.38 27.21 S| 2028 34.62
L 8.47 4.26 12.80 26.14 19.91 L| 21.63 32.42
MIYAGIM g 9.26 5.17 17.52 12.13 11.82 1B Mg 1770 3162
L L 6.89 3.88 18.36  9.77 27.52 L Ll 3183 3039
S 7.39  3.50 14.24 12.39  23.30 S| 24.24 20.51
Uy L] 630 1205 675 28.97 2446 18.79 G L] 29.39 1027
s 11.27 5.28 26.58 20.70 13.27 s| 1050 8.1
L 7.82  3.76 14.33 21.97 13.29 L| 12.38 7.8
SADO M g 813 3.75 2057 14.83 11.39 Y EMg| 17791 11l10
L L 7.70  5.00 19.81 31.60 13.85 L L| 1535 13.34
S 7.98 10,51 18.09 11.65 11.78 S| 858 14.16
g L| 284 450 350 2435 36.19 27.80
S 477 323 22.10 34.37  23.62
glélfﬁA ML 12.33  12.08 26.94 27.37 21.55
iy S 6.21 4.76 17.45 22.26 17.36
L L 20.30  27.64
S 15.98  30.71

3 ¢ N B 1 BT\ RS0 35 0 2= SV T O o By C B e 250 B D PO T A1)

(L, S) 7kERHl

U, M, L) glycogen &R & mg/AER1lg
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Glycogen content in mg/wet meat
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630 81 91 1020 1120 1220
Date 1958

Weight of dried meat i
e
>

Shellcavity in

-
S

6w 5 éu 1020 lllzu 120

HEICE TR L =& EE O IEWE

I
=3
0

—
=)

Glycogen content in mg/wet meat 1g
w
=

N s N
B3 918 160 - 110 * 122

. Bis
Date 1958

HE, [LHKN, KBGO 3MtRs, #
TR 3 3, S RMH A B RS B =
B (LR ROES CRME L 2 SmEE
D glycogen &

ERSTREMED 18.21mg X iF LA XENL L, RARBRK TR, REME, HEOD group 7L
HPID group D2 DI, ldo &0 &ABEL, BiZE 28.51mg 25 22.68mg OETH DN, BEOHRTY
HPSITLHRIC D EEE 13.17Tmg €, KEME S EFEPBSILHNCEL 2BH BB LD b 250
POITHACEP N COEEE I DS SIEAL T, 28N 11.27Tmg, 10.81mg &8 -k, K7,
W%, IKEFMERCVEEOEREIZ, WIFNB9 BD5mg §iE»SI0A0 22mg FiE cAICH ML &
25, 2OBITFEEACENE T, 128 ORBHK TRICWIASES 22.70mg BIRES 20.94mg [KE #E3H
HIEE 0 15.06mg, iR 13.73mg THRECTH - 7=,

WRAFOREABEEERE, ERRICRL 2. 6 AR THOIGERIL, 58.7% T, REHETIZ8 A
1255.9% I D LARIE & A C ke T, 1281049.7% B L 7z, LB CIRI0FIE55.1% I L 72D &
TG L O EICERERL, 12A1359.2% <, REBMEHSILHENN, AHESHPOILHMICEL 2BEH
2%, EINEN6L.7%, 59.4% CHIEHZEDBE L, BKEBERERLZDOIHFSOBEETIZAWK 46.4% < &»
D, REME»SHFEN, ERIHN»SEHFECHBL FMHE49.2% & 49. 1% THICRETH - 2o KD
IR, RO S BRI DR CIE, A ENRI2HIC48.6% THRBIES, KU T 6 H W O
49.9%, REWEIWRETS3.9%, HbEv - eDIEEEDSS.1%Th o i,

BRI HRHERIC 81 3 3 BWIEBOES RUKRMERHRERL &

wIHEH E =

BURCHBC L DRORE, HKE, IEHRE, glycogen &, MELEBEOMB £L 2L TRLE
2, CORPHDLPB IO, FOREE IBEHOHTHEPRD L, THN, REMEDIRTH-
T, REDEDP - 2B O I b o @B ~BEL 254, cOHMPEHNHCH-> CHIFFHROH S
CEBDLDP B, HICRNEBD SBNEBICEL 28/, BN COEBRBOREI DECEILDS
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|- E

Y40 $is s 19%0

L Me Me L S Me L S Me

U| 58.7 58.7 58.7 60.7 47.8 54.2  51.0 68.5 59.7 55.5 56.0 55.7

M| 58.7 58.7 58.7 58.2 49.9 54.0  63.1 48.9 56.0 55.8 59.1 57.4

QEURO 1} 587 58.7 58.7 64.2 54.8 59.4 47.6 60.6 54.1 55.5 58.4 56.9
Me| 58.7 58.7 61.0 50.8 53.9 59.3 55.6 58.2

58.7 55.9 56.6 56.9

U| 58.7 58.3 56.9 57.6  51.0 59.0 55.0  55.0 54.9 54.9

M| 58.7 64.1 55.0 59.5 57.5 66.4 61.4 53.6 56.4 55.0

B L] 58.7 46.9 66.0 56.9 60.0 65.7 62.8 53.9 56.6 55.2
Me| 58.7 56.4 59.3 56.2 63.7 54.2 56.0

57.8 59.9 55.1

U| s8.7 59.4 59.1 59.2 59.4 68.5 63.9 50.4 48.2 49.3

M| 58.7 40.6 51.4 46.0 63.8 62.5 63.1 48.4 58.3 53.3

YL L] ss7 58.5 62.0 60.2 64.1 62.0 63.0 5.2 55.3 53.2
Me| 58.7 52.8 57.5 62.4 64.3 50.0 53.9

55.1 63.3 51.9

U| 47.6 55.2 61.5 58.3 64.1 6l.4 62.7 46.6 54.3 50.4

M| 47.6 55.5 62.0 58.7 60.4 61.6 61.0 54.7 55.9 55.3

OITA L| 47.6 62.5 58.1 60.3 68.3 51.7 60.0 55.3 57.3 56.3
Me| 47.6 57.7 60.5 64.3 58.2 52.2 55.8

59.1 61.2 54.0

U| s5.1 67.6 61.5 64.5 67.7 6l.4 64.5 50.2 58.3 54.2

M| 5.1 60.9 56.8 58.8 56.7 51.4 54.0 51.6 53.8 52.7

MIYAGI L | 55.1 59.0 70.2 64.6  60.6 74.4 60.8 55.9 62.8 59.3

Me| 55.1 62.5 62.8 61.7 62.4 52.6 58.3 v

62.6 62.0 5.4

U| s5.3 52.0 53.3 52.6  63.1 59.0 61.0  48.6 52.3 50.4

M| 55.3 58.4 66.8 62.6 76.7 58.7 67.7 52.1 53.8 52.9

SADO  L| 55.3 53.7 59.7 56.7  60.2 61.0 60.6 53.3 53.5 53.4
Me| 55.3 54.7 59.9 66.6 59.6 51.3 53.2

57.3 63.1 52.2

Ul s2.1 53.7 52.4 53.0 69.8 59.8 64.8 52.8 56.3 54.5

M| 52.1 58.4 57.4 57.9  61.9 78.5 70.2  50.6 58.2 54.4

HRO . L| 2.1 56.0 54.9 65.8 69.1 52.8 55.5 54.1
(H2) Me| s52.1 55.4 - 67.4 52.1 56.6

54.3

3 & IR T SHE MM EICRE X -l RO L THEM L A~ S EEEOAE S
U BRI ARR (1) HERTEERE
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Tig, 1350 15, 1%

L S Me L S Me L Mé L S Me
52.6 56.8 54.7  44.7 48.0 46.3 U | 53.8 58.0 55.9  61.8 63.3 62.5
51.9 63.9 57.9  48.8 52.6 50.7 M| 59.5 61.0 60.2 62.1 58.9 60.5
56.2 59.0 57.6  47.4 57.0 52.2 K——E L | 59.2 68.5 63.8 60.0 64.1 62.0
53.6 59.9 47.0 52.5 Me | 57.5 62.5 61.3 62.1

56.7 49.7 60.0 61.7
61.4 62.6 62.0 56.4 63.1 59.7 U | 51.0 63.0 57.0 49.9 49.9 49.9
56.2 56.7 56.4 57.6 61.8 59.7 M| 52.1 58.4 55.2 50.8 41.5 46.1
59.5 60.3 59.9 56.7 59.8 58.2 K——Y L | 48.3 46.4 47.3  47.0 56.2 51.6
59.0 59.9 56.9 61.6 Me | 50.5 55.9 49.2 49.2

59.4 ' 59.2 53.2 49.2
45.5 53.6 49.5  45.9 51.9 48.9 U | 53.0 59.5 56.2 51.8 53.2 52.5
45.3 54.5 49.9  41.0 49.1 45.0 M| 49.4 55.5 52.4 51.5 54.2 52.8
52.8 55.0 53.9 45.3 45.3 45.3 E—K L | 49.9 56.0 52.9 52.0 50.9 51.4
47.9 54.3 4.1 48.8 Me | 50.8 57.0 51.8 52.8

51.1 46.4 53.9 52.3
44.7 50.0 47.3  46.6 49.0 47.8 U | 50.3 53.7 52.0 48.5 50.2 49.3
44.5 55.6 50.0  48.3 50.3 49.3 M| 48.4 49.9 49.1 46.2 50.2 48.2
45.4 53.5 49.4  47.0 50.6 48.8 E——Y L | 49.6 51.8 50.7 49.0 50.6 49.8
44.9 53.0 47.3 50.0 Me | 49.4 51.8 47.9 50.3

48.9 48.6 50.6 49.1
55.4 60.8 58.1 51.1 55.6 53.3 U | 51.7 56.6 54.1 49.3 52.4 50.8
51.0 56.9 53.9  48.1 54.4 51.2 M| 51.6 57.3 54.4 52.1 55.1 53.6
57.0 56.2 56.6 55.5 58.7 57.1 Y——K L | 48.0 58.3 53.1 51.7 56.9 54.3
54.5 58.0 51.6 56.2 Me | 50.4 57.4 51.0 54.8

56.2 53.9 53.9 52.9
54.3 57.2 55.7 51.2 56.4 53.8 U 50.6 52.3 51.4 56.4 59.2 57.8
56.7 57.8 57.2  56.0 58.5 57.2 M | 56.0 62.8 59.4 58.3 59.2 58.7
49.6 58.4 54.0 52.9 56.8 54.8 Y——E L | 56.9 61.5 59.2 61.1 62.1 61.6
53.5 57.8 53.4 57.2 Me | 54.5 58.9 58.6 60.2

55.6 55.1 56.7 59.4
46.1 50.5 48.3  44.7 53.1 48.9
51.3 54.0 52.6  46.9 55.0 50.9
53.0 50.7 51.8  45.8 54.0
50.1 51.7

50.9 49.9
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BEebd, TRLBMODP SHEEICEL 2HHIT105 > 5128 OMICEE 18.98mm [KEL = O I %
,ﬁ%#éﬂmmmﬁbtﬁﬁk¥*E)@m§u93&muf—&%mn&KU,mmﬂmmmsﬁ%
R M (E>Y) OB 24.75mm €, H#)7 SILHAPNCE» N 2MBEORE 13.78mm €52
DT +10.97mm &K HT, FCHHPSFEKBOTCHHERL D SARE +5.7mm 220, HEOE
WLHAPSBL AEEB MO TNOBE LD L EKBL T2, SNE2RARRD T E23HE & KE
WEOECHEVE SN B, T RDHRBHEICHD SEL ZEHE 13.95mm EL, KBME»SH
BICBBL 28I 21.94mm E!Zféb’cu\f, KREBHEDP ODHEE~EHE 2D, REMEICENZS
Ed 0 7.99mm L RELE, FEEEPOSRKEMBICBESEC 10.25mm REL 225, BEESETEH
BZBENTH- 2FEEE 18.98mm REL 2O TREL 220k —8.73mm 50D, KEWMBE»OHE
KRG B STREKBELCH2BUORERI D E5IC 2.96mm 4 REL 22 KB D,
128 QEB# TR, HECHBT 5 TIREEEEESH 90.95mm, {FEEEET 88.0omm ©H 0, KE
EEHNHITEE S 83.91mm T4 ~ 7mm /PNEDS, LHEPND>HHEICHEIL 2iHRERHI288.34mm <, &

|

=
WIS RIS BV HEER S D B AE, COCXERBOMASEE TSR SR ES RS 5
BEEERL TN D, IREEE MR I E 74.50mm, BED* 43.30mm T SO RS b B
2, & O & LRI 2 BEOESAL b, BUEICHSNS & 5108 A~ 9 AICHEDEHH
DFEP oD E B, 9 FLEORERITEIE, GEE, BEENFEE L ERTcHY, I
DERHA TSRS & E A EFABOREE TRTOTERNDPEELOND, Ll T IOHRENS
W ABEET 50 LT, DBEOETIRESD 2 BE control CECRERELFRNESNSEC
EETFLTNDEEADND,

MHIEEE O collector 1§40 OFPHEERIT, 12/ ORIRK THIC 3SRBOTHT 51% Thok, O
YU, AR L C IR & e B R & R L e DS EI R VAR BSRS PR3 TR T U, EIREE
V1207 (R B R R LIRS SR R B FEIREES1%, TR EIE30% <, RN
D5 HBEC oI, REREFIHER & HENOE THOEENIEERNTH DI L SICEN
BN =DiL, WANAORENDHS 54, COMEEIEFA—-HEBCRRCEEL 250 T, Z2DHDM
BOBERDETTHY, Latis CEORLREVERIIFBEHEDENCHD S L EBbN,

EAPOEREIIS SHS 2B THRAAL SRS RIET BDT, ERQEIIIIEKD SHLDI
WiE, CNCESHCCEINEN S COMMT, WAOIERTIEENEOSEHC L 2 IBHch), 5~6
BiY gonad OHREIC & 2IMASOERETH B, BEINIEREE KRS RIS 85% L1 D& k%R
ERTOPYEBETHDD, FRBICL T, FRKESES THEDHHSRL -T2 LE, TTK
WAFBDCHY, $oCHEIMIERIE, 2RRIZFAVOBRELEE-HT220CTHL, KBED 3
BT, FEPRBECREME, LHADIETSH-T, BEIL 2EEE B 8 % ORBEEOHD A
Kdot, GRESRTFACHHINETA TR SEDCLERLCED, NEEHOBEICE N NTHA
DELET 2 2 OOBEISHIC T4 FRACR 2B AR VEZHDTHY, W0F»BI2A D2 HFM
DOBBIC & » TR =S XKD 5 bESTLORE D OILHMS 5 H BB L =fE ©5.66%E F LT
WBo DVTREBMENSESCBEL 2EEH4.01%ETL, HE»STLHAKBEIL 2Bk 4K
FKIZE <R D0.97% L T T, KREMEDSTLHEMCBEIL 2FEI31.73%18n L <\ 5, —f#ic80%
B DOEKREEFRTHCT 2~ 3 BOMEND B EHRE, ARPEECHEDRTIT - X0 LKL S
DT, EDEHNMEDZIIHEREIRLDCTH B, —HED 27 AR KBME TREL KD - =B
WE1LI0%ET L, ILEATREIL 2 - 2EE120.32%inL, FECBEHL 8o eBEiii2.92%ETFL
Td, LedoT, MHANOEEII D FTHRCBLEBEIN b, KREMEICEBEL €2.35%, &
BICREIL T5.8%ENZIVETLAC LICRD, KEMEOEHIIZDF FREMECEB =841 0
B, {LANCREIE 2 C2.83%MML, FECEHL C2.A%ETL, ¥EOEHIZOEZIHFECE A
BHd 0 BILHENCBEIL €3.89%, KEMEICHEL CL.72%ENENMIML 2 ERCRD, HEPOH
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TS R EREHIT TS ERESMIL , 0O 2 WA 5F BE~BEHS @ ABHIBCETLTNT, &
BHEHOEKEE R TRBP O REOEKREERTESE ~BEHL ~BELESEKRCETHRE L, BEIO
BEPL BN T D, .

Bam (1959) 200 3 & KB OWESERECH 5 C &5, AORMES FbT Ol - x100%
FOIFEREBZ ST -T2, ARTFORSPIEBECRBHICBIRT20CHD, ABHOUE
POEEKEEREMCRLBLNEEZAONDDT, HHK L C—ERMBKEKEZHTE T 52 S KHfi—
L <, Mencor & Ngrprer (1941) 205)@5%%.;5\]@&%&X1000 FHEALE. CORPEELIEHED
ﬂ@ﬁﬁ,%¢%m$@%ﬁﬁ%&ﬁ<ﬁﬁdﬁﬁf,%%#5@@2§m%wﬁbt%éﬁﬁﬁmm%<
KD, IEMEORIKCHDILHADPSMO 2 BEB~BE L 2B IEREBEC I LT, CIHK
£, KK, BRO#ERIHEORMECLSVC, KE, IERORELE 2 HNTCBED 2 3 HETM O
BEefiz28E, RBOEESIMCEBRTCHIPENSC EERLTE YD, B EEIESS, BE
MOIREBEL D, &, IEROBFESCHNEEFICIFBEIEON DA, HESSEESEI VS 2546
& BRSSP SBEPNTHNEAFL 0, [HES» SFRBABEL 27 F OlRE, BROREBIEEC
ETFT2CEERLCND, JII4 (1923) 2000%, KA FRBOMBE 3FEHFEHEL DERI/IESRIC
BIEL T3 7 BOBICABEPH2MHCL - L &20D, ZOBROBBERZZFEAERNC 05, BIEY
VL 3 7 BArds ko &b, Mepcor (1946) 207 |3 Bideford MDA & 3.4~4.4km L ORI D 7
FEALCHBELC, LHELOFMPEBELZAFIFAEDAFLOBEHLZC EE2HEL T2, INHD
EREBEDOTE O-RRERSABOEAED 225, CNPNAZERICI 2B0PETHTHD, B
EENCIE S 2 DI, SHINSIHET 2RBMEBDOHTLETRO>RECH DY, HE% (1956) 22
EERTC ORI S PRN CERRNO @ B B AREZRERDO—2TCH DT L E2WEL &, Burrer (1955)
208 |+ Chesapeake 2D /1% % Florida (DPensacola [CfBJEL #Hy, Chesapeake I3 /KIEA20°Clz 223 &
B34 2 595 Pensacola C320°C K2 THEIIFHHLI T, EHKCK T 2HIG &R, RO
HEEFEKBOBEFHCBIEL 256, EINIEHROAFCLE T CEIBL 2 FOKRTHE D,
PEONIM AR < R B S L EWEL TV 2o Mezen (1955) 20943 C. virginica & O. equestris O 8
T & OIESBIED 5, FIBOBFEHEDH o Th, O. equestris IEKBDBIICEATH D& S #
BRIB2EDCHDEE-T b, KRBOERPS, K7, BEEEZETR. B, EEEITRen
e, BRI RCER TR MEST RN T 5, 382 B CTR 2L 5T & Bwm
TR H D05, ARBROEIR, FEEEOHFITEKRBOEMMGSHT, FCEHEIEISE L,
HoMC 2 KENEFTRY, BEOEHBOBHBEEL KobDEBhLN 5, £AIN5SOERIEKILES
25 E KR EBHC BIEL 2SI ST R S 1, MCE KRS S EKIREBICBIEL 2554 ORI
BEHENDICEERTHOEES,

glycogen & B &I —RCINMOEEGE FHTHO & X 10O LD IIDIIH1IE | F - RN J o T
FLL 109 11D 12D AP SRR H 1) 11T 120 12D ABD 16D | F 7 S 2 DA AIE glycogen &
HEDOENC EBREDEREL - TN B, glycogen BHEGEHMAZEIREL, EIIRCEINZ S
BCHY T2 BDTHZY, ARROBR, BENCS ET2E ORI EBICL - CHEBLEELIBDTHD
CEDoD D, BHHAFEMOBBCBES VGG, BB D glycogen EFREEEL < BLSED,
THEMNOEEIGI08 AR 1 g glycogen 3% 7.30mg <, 117K 8.98mg &0, 17AMIC 1.68mg 14
MLTWVW3, COBEEI0ACESCEHST=EDIE1ILAIC 31.81mg 250, HEOK 4.3 M
L, BEISEEC WKLo T 24.0lmg WML T2, LBLABSZDMOEE BRI S, ThbbHFE
OFEEIZI08K 16.63mg <, 11AICIE 25.52mg &2 ¥ 14 ARAC 8.89mg ML <, 2D %10
ACILHAMCEET 2 & 1A 14.65mg &40, BEITHRIL DS 1.98mg B LT, BEIYTH
BB E 8.89mg WEINT 278, BEILAZ LKL o T 10.87Tmg OPIKB-E2DTH 2. ZNSBE)
CdonTCZE(TBRORE, KR, BHE &FHICEBOEMERL T3,
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APFOEBEEHEIL glycogen BHRLPEIMER DS <, BEIIC DB glycogen B & DZ
BRI RONAN, IA~12AKREB Y5 3EBOHCEEER (REABDEHER) ORBLLOIE
{LHEAT, DEKCKREBME, RbPRODEIERCH D, BHEBHIRLEHED, HECBLEZSOMRK
B, THACBLESDIRBSS < KoTlhd. CIUTAKE, IBWEE, glycogen BEDRIMIEM &
2L EKNOERTHY, BEREEAROBOAFIIIMHBOTREIBZNFENSC ENTED, LIA~I2AD
KB, RBEOHFEER, HEEOAFLVEREDOEARELE L, BBWOTRZPNT B2 &
ERLTC B,

HEDX I EHHOBEC X » CROREPARSVEAT Z2HDTH 2056, BETES & IHIAS
DHAERIC I - THE, IEBHOEREEZ TS 2 C & PHEE, EEDOH FEMICE W CHEMREISOMME
R FICER-TRY, ENSOBRMEEOR, LHEHOL 2 ZARS QBN A < & BBORESRIF
BESCRBL, 2OBEHOL LARONIBEBICHRETNE, 2OREHRIEHCRELSDOLEDL
Nb, BBEEMTTHELN T2 1FEETFORBICHE OHETHEARRSZC 2 THY, MEOEH
(& DHBEESEBRA=TEEOMBE IR S L) MR- CHREDT D EHFHEDLE S,

B 3 E EAR EBEHOBEMRCOLT

WA BT, HORT < S EEORMIEN, MO, ABRRUTRE & ORSIRECHES
<, BERERMEEEN, COECEERNEEOERMNEBRETESTEZHLN T3, LPDITRERD
R AEFIH T 28T, F&AEZOREMEVRZINTOEY, HFHEFCE T, BBl TR
HITSE S R, BARIICEEL CRIBRE LA RE TR bN 3 & 310k - 295, REBICHLRA ENLE
EEE A HBENEZET, R, MBS REE 05 L0, FEREE CHRINC D DEHsT
WBENVSEREBTHD, SO LITEENE R»SART, HFEECET 2 EEMERLINTNZ D
STl &, RIS OB RIS EAEE /1% & OBEICR O CHIBL, RRBH % B U C OMIE L 2 MBI
DB, FIHORI, BEEEORER ERBENTOENEDTH S, & 3FE 2 BB CRIEEA
OEIICONT, AL 3ME3FCBT, BB ARBBOBINC O T ds, RECIEES
LT, R, IEWeBMEERY fouling A4 DRIRIC OV CEBETE - bDTH 5,

g28H W ®H & R
oy E5TE

HAW(T), LHEP(E), wE(K)O 3 #i% 1007 e
CRIEL 7277 F 12, BBRBAIG 2R, 24 O a8 N d/ﬁ
14.46mm ¢, HBENT 9.00mm Th 03, 128 80 .
DRI THEC F H TSR 5, 95.10mm, L '
£ 51.06mm ¢, {LHMIEZ N EN 77.14mm, 60
39.54mm & 2 1), ¥EH T, 75.18mm, 45.43mm 50 BT
T, AAWABRELACEES &SI <REL, ¥ e :
HETHANTE, E&AEEDk, REDEE 30
ECHITEARPRREND, 3R TZEH IR "

ThoT, RPN R OBERUBREORERZE . 5

FENRR LB TH D, WHICHRIAL = . length , , . .
BIORRIE, EIPRIID 8 A & T 3 RMBDHT e O TEBm e M
BbILREEZLAED, COREZREB AL FEAF(T)TEECE YR (K)YRCTLEA
785 3 HREL 2 O L IIC BT 5 READB 4 PEAAHCBES &7 (ET) D

2 FROBEETR LT, EINESF UEHT R BROMEER
BHC 8 A 5108 & COMICREBEEAMET LD 2 BRI & B mBEERL, HSHEHEEL BN
TW3HDEBOND, AAHCETLAEEIL O AOERE THho ki OEBICITHEMICTEF LM O —
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BEBL. UEOREEC OBEIC OV TR, fo CLOALEEOWEE 9 AT 5FH I
BRLABEDOBDCH S, EHEICED PG s FZPARUKE 9 O % &, REOTISHE, BHRE
%, BOREERLTH 2, RAPIALHICEE OEBFEZEF6.40TH- 2B BIRAE <R D, RPN
WITHBHC11.03505 12.62, LHAT 10.88%512.89, #@HT 7.090>513.48F & 50, BEIRIT
44.2605H B C13.17~12.122 7% 0, {LHKN T16.32~13.84, #EE TIX 16.48~10.197, 25 BT H
BEOWWERE R L 228, BB CATEPAX DB, 50 BRI B AL shRi A L CRER
DBHYRENEAYD O, EERFIAT B CHERRIEHS IR L PR E <, BEIZKENEED
BABEDBAE . HEORREE AU E OHE, BETHLTPRYESBIBBEREVEARAESN S,

BE02[TIC 3 BAEBIC I B DRIV & AT

MOFH 1 EGFEL D OBREEDOHWERBE R Lz,
RIRBRIG BRI cllE (K) osEb I <HEL
708, EEINRHAD 8 Ay (XK) L{THR (E) 28
WICED , WEOMBESERLPCK B, 1055
125 Ol agiciimL, 128 B oITHENL D
B BT Do IARINAEAMICE L - B
(ET) IBEBEascMELRLT, 9 AP512

A

FTD 3 BRSO 2 BHEDRIL.TIBIC R » 7=,

EDORRE FHIE OEFITLHALARKEEAELRD
NV, b PICHLRESENRIEE RS,
YEH €312 W H DRI & iR < 1 RS
#2.57g DB D> C3EEEDHTHRDREH
b T 3,

Shell height and length

Shell weight

EOIRNIWEE IS B T B EORLIMAL, BRI

MM

o 0.U

801 E53 oM
0.1.

70b  KAITA

60

5 5 03
O.L

a0t

30}

20f

51

S 5w t . M

241 Date o

204

KAITA o

164

12T

8 L

o

F; 1 62 T2 82 é 23 1026 1124 120
Date

WEC 31 2 Ao KEN(U. L, M.
hE, Lo TEEE, REORE(ER) &
BEEOHM

— 1M

52

G
36
32
281
24r

201

>

—
1=

Shell weight

)

ET.0
ET.I

mEE R
Lo~ o

3 L . s 2 , s
51 -2 72 82 9z 1008 11 122
Date

FAATFEDEEKITHEAE)D 3 RICH
U B HPEE ORI L) & AL (0) O
R BRI AR

o E5AH

KAITA

501 |
= %ﬁ
2400
2
=1
S 30r
2
®
L2 20
3
& 10
@ S.L
[ 621 7n 82 om 102 1 122
24f Date

Shell welght

ém ézl Tn 8 92 1026 1z

Date

HBEC B 2 g Rriar( 1HozkgE (U
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BB20F

Ist MAY 2nd JUNE 3rd JULY 4th AUG.
% SD C % SD C % SD _C % SD ¢

USH |14.46  6.40 44.2627.38 7.94 29.00) 52.53 7.89 24.25 44.57 6.80 15.26

SL | 9.00 4.10 45.56 14.06 4.88 34.71) 20.30 5.34 26.31| 27.71 5.77 20.82

g oo 25.00 7.53 30.12] 32.46 7.05 21.72 45.48 9.01 19.81

5 T sL 12.12  4.61 38.04 20.25 5.68 28.05 28.55 8.44 29.56

= [ SH 25.49  6.08 23.85 31.95 7.10 22.22 45.23 7.49 16.56

S SL 13.04 3.68 28.22 20.39 5.48 26.88 27.13 5.39 19.87
¥
B

& ySH 26.53 6.72 25.33 35.28 6.66 18.88 48.72 10.34 21.22

. SL 13.35 4.63 34.68 22.08 5.57 25.23/ 30.11 6.39 21.22

é ! 25.27 8.10 32.05 32.06 6.51 20.31 46.60 7.00 15.02

SL 13.22  5.26 39.79) 20.88 5.57 26.68 27.70 5.72 20.60

[ SH 25.30 5.75 22.73 31.07 6.73 21.66 48.75 9.00 18.46

SL 13.56  4.06 29.94/ 20.54 5.34 26.00 28.90 5.26 18.20

ySH 22.09  6.60 29.88) 35.20 8.95 25.43 51.97 8.43 16.22

SL 14.50 4.85 33.45)22.80 5.90 25.88 31.06 5.87 18.90

s ySH 25.48  9.25 36.30[ 36.02 9.41 26.12 48.85 7.31 14.96

2 T sL 16.10 5.85 36.34/23.24 7.21 31.02 31.05 6.69 21.55

L SH 22.65 7.95 35.10/ 33.25 9.17 27.58 47.28 10.47 22.14

= TsL 14.85 4.95 33.33 22.30 6.41 28.74

Q
=)
&

=) ySH 26.73 9.05 33.86| 34.03 8.71 25.60 51.88 9.77 18.83

SL 16.63 5.15 30.97| 22.09 6.26 28.34 29.55 5.72 19.36

g ySH 22.98 8.15 35.47 34.33 9.94 28.95 44.94 10.16 22.61

2 TsL 14.89  5.75 38.62 21.73 6.02 27.70, 27.77 5.97 21.50

[ SH 25.58 10.15 39.68) 34.12 8.29 24.30 49.02 9.58 19.54

SL 16.84 6.70 39.79| 21.69 5.94 27.39 30.18 7.24 23.99

ySH 31.65 8.55 27.01) 49.56 6.72 13.56) 57.89 9.94 17.17

SL 20.72  6.65 32.09 32.20 6.07 18.85/33.62 6.91 20.55

5 o8 23.79 8.25 34.68 36.17 8.78 24.27) 47.19 8.80 18.65

5 TsL 15.23  5.31 34.87| 21.54 5.92 27.48 28.12 5.32 18.92

 SH 26.28  9.90 37.67) 31.54 9.39 29.77| 42.50 7.55 17.76

< SL 17.11  6.70 39.16/ 19.41 6.22 32.05| 26.86 5.08 18.91
&
¥

ySH 31.35 7.02 22.39 42.61 10.63 24.95( 54.00 8.10 15.00

SL 20:56 5.44 26.46 26.42 7.63 28.88 33.85 6.60 19.50

g MSH | 24.00 7.84 32.67 39.12 11.14 28.48 48.16 8.54 17.73

S TsL 15.60 5.76 36.92 24.50 6.84 27.92 28.42 5.06 17.80

 SH 26.86  9.37 34.88 33.23 8.27 24.89 41.55 6.59 15.86

SL 17.48  6.59 37.70/19.62 6.17 31.45 26.13 4.71 18.03

B AT, YHA, SEEHO SHAICE Y 2 REEOFRIT & BZm, KE, #E, $EOTHEHE,
BEmE, ROEBRE
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__ 5th SEPT. 6th OCT. 7th NOV. - 8th DEC.
x SD C X SD C 3 SD C 3 SD C

63.98 9.78 15.29 | 81.43 12.49 15.34 | 92.33 11.78 12.76
38.33 6.16 16.07 | 44.20 5.38 12.17 | 53.33 8.54 16.01
70.96 11.00 15.50 | 83.75 12.47 14.89 | 98.33 12.62 12.83
40.00 5.74 14.35| 46.17 6.21 13.45 | 52.66 7.08 13.45
68.89 8.09 11.74 | 82.89 13.35 16.11 | 95.82 12.62 13.17
39.63 4.17 “10.52 | 45.56 6.34 13.92 | 52.06 = 8.47 16.28
55.22 15.13 27.40 | 69.42 11.18 16.10 | 80.83 11.58 14.33 95.91‘ 11.08 11.56
31.21 7.42  23.77 | 38.50 6.53 16.96 | 45.56 7.33  16.09 | 49.00 4.51 9.20
55.21 10.94 19.82 | 76.57 10.92 14.26 | 88.27 14.09 15.96 | 94.22 12.32 13.08
32.08 6.60 20.57 | 41.48 4.26 10.27 | 46.22 5.39 11.66 | 49.02°  6.18 12.61
55.39 10.5 19.03 | 74.41 10.56 14.19 | 85.49 10.73 12.55 | 93.41 11.32 12.12

29.61 6.72 22.70 | 40.98 4.75  11.59 | 45.49 5.38 11.83 | 48.86 5.92
59.26  10.00 16.87 | 69.93 12.78 18.28 | 71.96 11.44 15.90 | 75.00 11.32 15.16
31.73 5.49 17.30 | 37.25 5.80 15.57 | 37.17 4.85 13.05 ‘ 39.90 5.81 14.56
56.98 8.15 14.30 | 68.00 10.79 15.87 | 68.92 9.62 13.96 | 79.33 10.98 13.84
33.60 4.97 14.79 | 37.36 7.15 19.14} 38.04 5.69 14.96 | 39.56 = 5.85 14.79
61.84 10.25 16.58 | 73.38 10.93 14.90 | 77.29 10.34 13.38 | 77.65 12.48 16.07
35.92 6.26 17.43 | 40.29 5.48 13.60 | 38.89 4.87 12.52 | 39.90 4.89 12.26
62.93 11.18 °17.77 | 67.25 12.04 '17.90 | 71.42 11.67 16.34| 77.32 11.64 15.05
34.35 5.52 - 16.07 | 35.71 6.67 - 18.68 | 37.64 6.11 16.23 | 38.78 5.49 14.16
58.96 7.96 13.50 ] 65.98 12.80 19.40 | 67.91 10.01 14.74 | 78.96 12.89 16.32
34.42 5.70  16.56 | 35.69 5.85 16.39 | 35.69 5.66 15.86 | 39.20 4.88 12.45
62.39 8.51 13.64 | 69.07 10.50 15.20 | 77.67 11.38-- 14.65 | 75.18 10.88 14.47
35.56 5.47 15.38 | 38.64 7.06 18.27 | 39.67 5.46  13.76 | 39.82  5.58 14.01
62.66 11.34 18.10 | 65.83 9.12 13.85; 75.74 10.86 14.34 | 81.85 13.48 16.47
36.49 7.64 20.94| 38.21 6.15 16.10 | 43.52 7.38 16.96 | 48.70 9.18 18.85
54.14 7.06 13.04 | 61.61 8.28 13.44 | 70.25 8.10 11.53 | 78.49 9.35 11.91
31.30 4.94 15.81 | 33.39 4.63 13.87 | 42.08 5.78 13.74 ] 49.34 5.83 11.82
53.32 7.24 . 13.58 | 55.42 7.40 13.35 | 70.06 13.83 19.74 | 72.21 8.32 11.52
32.00 5.49 17.16 | 31.39 4.87 15.51 40.06  6.66 16.63 | 44.86. 7.01 15.63
55.71 9.33 16.75 | 63.82 9.24 14.48 | 70.52 8.84 12.54 | 79.17 11.62 14.68
© °31.96 6.38 19.96 | 35.88 . 5.21 14.52 | 40.69 5.97 -14.67- 45.00 6.19 13.76
. 57.50 7.84 13.63 7 64.22 8.60 13.39 - 70.33 8.87 . 12.61 | 75.83 10.61 13.99
32.76 . 4.74 14.47 | 33.71 4.21 12.49 | - 40.98 5.27 12.86 | -43.33 7.03 16.22.
50.71 8.01 15.80 | 54.47 7.93 14.56 | 67.05 8.43 12.57 | 69.56  7.09 " 10.19
29.29 4.54 15.50 | 31.91, 4.73 14.82 | 37.47: 4.93 -13.16 | 43.55 6.58 15.1L.

— 13—




DRI < L, o8, TROKEN, 85, B %55
BOBEE CNICHL >BROBEEE T Uk,
ZN S DFERIT B D rhaifi s & FLIEALD2E &0
BREIC L DERKTH Y, BOME L EBEITL
FU b Ci < RTmAIT 118 & 0128
IR B BT B AN T D,

KRB R D 3 I B 2 L BSER D

TALEEORICRL A0S, FOH Al [RL4 ] T
(771K 2REQEYD, GRTHET 2O Dae
8 BICHEIC33. 1% WA LTk L 2 L 75 28 HRH(TEER(E))EHE(K)O GLEp
&, ZDBELICITHAL O AHA~BHEL 5 g%igigg§§§§ﬁ>w“““1&
W (ET) X12F £Clz, 86.7% D4 B R % % -
U, {LHPICTEF L 205 3 7U348.6% € o
T, {LHEN (E) ©43.4%, #EE (K) 047.4%
&0 BT PITEBRIE L, HORRIE A
WALD collector 1424 0 PHERERRIT ”
12 ICH R €l RDHAo315. O, s f "
#313. ME Gk, YT €U B R 13. Tk, o of
JUSH312. O, HEHH < U R Az 08 14. 3 f, 8
AR 13. EA T, 4 B I AEHRORY 7
FRr0351.9% , FakiERAL2345.3%, TTHEPDED 6
HALA545.3% , FRRERAIAS41.5% , HEFH O IR st
(00349.5%, shlIRArAsd5.3% &k D, TR D
TR DEBR S EE LR U,

BHEWER O collector 3 X B D Ak

HAZD 2 e ROBED 2 EOERERD S, &
D& BITAIC 31 5 A E B Db x B56E
I, RERSEEDS 9 BUMIZA 2 €Ok Thae O TR
& FRIBALE KEND LA 24 O P AER S = A TIPS CE S (K DD 3 5 i
DB iz MU BB RAE BRFICR Lo W B BHOFRE (1) & IR (0D
WE DR & HLAEDHUEBRICS D OB NIH 1RGNS ) A EROMERL
BHEED k& T & O A BB OB '
HP B H B SiEE ASRSNENY, BETIIE, 12AKSSOESAD SN S, BHIEICE B, &
OSBRI P & i O 3 B D LB (U), BM), FR(L)DKRNAEREOEE R L. BETE
KRB LD KRE <, I EBEEIMTAIC & 2 8 AR OAERORMIAE <HbN, MO 2 Rk
KBRS DITE 2 A & BB SN,

collector IZZHREL T~ BEMERE, collector 140240 DAEE & OE%E, TRAELE D iR ir & 3 31 I
BLC 70T, SO~ /R, RRIRE T2 - 7 3 BT OW T B BT, collector 14341 i
%ﬁﬁ7ﬂmﬂ@ﬁ%kf,RHKHEWMTT@D,C@ﬁﬁﬁfﬁ%@ﬁ&%ﬁ%&ﬁ@&ﬁﬁ%%w
HBELBENEDT, EARCEDERDFE R L, SEMBOFCTE AT AMAER S E <, B
HOMWIME I AERSZM L CRATH D, ITHNI ARG RS CAESSBD 2R, WSO H
MTH2. BBETTH~EORICHEED LB TROKEIC ST = BAORIRE FL A2, LEOERY
HCos EEBRS DR & B IR E <BL T B, DFIC collector 14D DEBEME, | @HEOTERE

>

Average numbers of survival /1 collectos

%563

S

w

N

Meat weiht /1 oyster
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EWR

Upper Middle Lower
Depth % sS.D C %  S.D c % s.D C
SEPT. 23
5 OCT. 26| 4.69 1.89 40.3| 5.16 1.87 36.3| 5.00 1.57 31.4
o 3 NOV. 24| 7.96 283 35.5| 820 2.8 345| 8.07 3.03 3.5
% DEC. 21| 10.27 3.90 38.0] 11.70 3.91 33.5| 11.00  4.30  39.1
=
Z SEPT. 23| 2.59 1.67 64.5| 2.54 1.17 46.1| 2.03 1.09 53.9
= &5 OCT. 26| 4.47 1.89 42.3| 5.8 1.52 26.0| 5.42 1.71 316
E NOV. 24| 878 3.79 43.2| 8.8 3.37 37.9| 7.65 2.03 26.6
DEC. 21| 10.82 3.80 35.1| 10.61 3.96 37.3| 11.00  3.04  27.7
SEPT. 23| 1.61 0.66 40.9| 1.92 0.95 49.2] 2.29 1,04 45.5
¥ OCT. 26
2 NOV. 24| 3.58 1.40 38.9| 3.66 1.42 38.8| 4.06 1.35 33.3
2 DE.C 21| 3.60 1.33 36.8| 3.80 1.49 39.1| 4.61 2.03 44.1
2
e SEPT. 23 1.97 1.07 54.2| 2.20 1.00 45.5| 2.08 0.96  46.2
5 OCT. 26
£ NOV. 24| 3.26 1.43 43.8| 2.78 1.50 53.9| 3.70 1.46  39.4
DEC. 21| 3.8¢ 1.56 40.5| 3.50 1.27 36.2| 3.43 1.46 42.3
SEPT. 23| 1.98 1.3 68.9| 1.12 0.53 47.8| 1.25 0.50 40.3
§ OCT. 26| 3.07 1.20 39.0/ 2.0l 0.73 36.3 1.64  0.77  46.9
Z NOV. 24| 5.35 2.35 43.9| 4.76 1.58 33.1| 3.56 2.46  68.9
< DEC. 21| 6.94 271 39.1| 6.43 1.78 27.7| 4.33 1.36 31.5
g
N SEPT. 23| 1.34 0.84 62.7| 1.43 0.52 36.3| 0.98 0.49  49.9
£ OCT. 26| 250 1.17 46.8| 2.31 0.73 31.6| 1.59 0.59 36.8
£ NOV. 24| 5.33 1.56 29.2| 5.48 1.8 34.3| 4.01 1.37  34.1
DEC. 21| 5.27 1.8 35.2| 5.06 1.92 38.0| 3.32 1.08 32.5
9 AN BIZAECHAN, LERN, WHO SHAICHY 5 HO Hk s ML HO 1140 FHNEE
FNE _
[TSUKAICHI ETAUCHI KAITA
0 I 0 1 e} 1
3rd JjuLy| 1-88% —8.56 | 0935 +0.38 | 1.635 ~3.83 | 1.53x —2.88 1.53% +3.76 | 2.645 —20.18
4thAUGU_ 1.48%-+2.38 | 1.86 %2 +1.71 | 1.73%+0.38 | 1.85% —1.52 | 0.89 x +15.86| 0.87 » +14.29
Sth SEPT. 2.28x3.80 | 2.02%+6.83 | 2.15% +7.22 | 1.41x --3.13 | 0.89 x +13.31
6th ocT| 4:975+7.32 | 4.39% 421,45 3.005 +6.44 | 3.265 +2.34 | 2.36 5 +13.64 2.57 5 -+11.11
7th NG/ 9-89% +11.60 8.625+20.36) 3.67 5 +7.64 4.42 % —3.18 | 3.77 x +21.66| 3.49 x +12.51
8 th DEC 1155 % 1,36 | 9.92 +18.69) 8.53% +8.74 | 8.63x +6.35 | 5.45x +16.69) 4.21x +15.38

FHT, LEN, WHEICET 3 collector 14D DEEMAL & LAEE & OEF
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Meat- weight /1 oyster

G
1Br  BH7H

-

w

[

—~

ITSUKAICHI

8
Date

N S—
81 9

lbze

et

122

A HIC BT 5 KENO (U B, MAE,
L. FE) LAY 0 R E S

g0
—

@
=3

20

Total -ovster meat weight fcollector

o
i

& DR
Eoe0mE
G e
100 . ETAUCH!

Total oyster meat weight /collector

O HOBDEM

859

5. H®58E

Meat weight /1 oyster

Meat weight /1 oyster

[ ETAUCHI

>

(5

o

—

621 7z 8 .‘;:; 1025 112 122

KAITA

N @ N 2

o

9z lbzs 1l 122

Date

S LEA(ERD & EE (TR)ICE T 2 7R

(U LfE, M. o, L FR)O 1 (%0
TENE

O KB

12

1‘6
_ Number of oyster set /collector

7H, ERATWICIYT S collector 1 i ) DEFEHE BEMBOLANER

@ DRI

22 24 % 28 30 32 M 36

10
Number of oyster set /collector

7H, CEMICEE S collector 1 Kk ) DEHEM & SHEMREO S AEE & ORI

@® HOPF R
— 116 —

22

24 26 28 30 32 34 36 38 40




BOTE
KAITA

o
gl
—

JULY ’ o

s & = B
s 8 8 8

0o
=3

Total oyster meat weight /eoliectur

0 2 4 6 8 0 12 1 18 18 20 22 2472 28 30 32 34 36 38

Number of g}ster set /collector
7 A, @HEWCET D collector 1424 1) DAEER & HEMAEDOLAEE & ORI
O TOBLHE @ HEOFRE

F62H

ITSUKAICHI

o

AUGUST

@ o
=3 =3

=
=3

Total oyster meat weight /collector

5 8 0 12 14 13 18 20 22 24 26 28 30 32
Number of oyster sei /collector :

8, HAMCHT D collector 1 #24 D DAEHER & A HHEKD
LWEEE QR O KORLRA @ HOHRIBAL

F 63 -

ETAUCHI

(2]

100
AUGUST

»
3

s
>

Total oyster meat weight /collecto
o
3

o
=3

12 14 6 18 20 22 24 26 28 30 32

Number of oyster set /collector
8 F, JLHMIZIT 5 collector 1 ¥4 1) DaEREST & SiEME G
DEeAE R & DBIR O HORLIME @ HOFRERNL
%64 H
KAITA
AUGUST

Total oyster meat weight /collector

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Number of oyster set /collector . )

& OB O HORIML @ D rhiifhr

— 17—

40



FE65E
100r ITSUKAICHI

SEPTEMBER

80
60
40

207,

Total oyster meat weight /collector

0 2 4 6 8 10 12 14 18 18 20 22 24 26 28 30 32

Number of oyster set /collector

9H, TRMICEBY D collector 1 #0240 OELERE FHEMGED

LREEE OBR @ KO HIRAL
H66H
130 ETAUCHI
SEPTEMBER °
80

S @
= =3

N
>

Total oyster meat weight /collector

0 2 4 6 8 1 12 H 1 18 20 22 24 26 28 30 32
Number of oyster set /collector

9A, MHEMICEBT D collector 1 #0240 DERES & FHEME
DeAERC OBF O HORIMNY @ EOFIHEAL

F67H
KAITA
SEPTEMBER

gC)

-~ @ o
= =3 =3

I
=3

Total oyster meat weight /collector

0 2 4 6 8 10 12 M 6 18 20 22 24 26 28 30 32
Number of oyster set /collector )

9 A, WHICEY D collector 1 4 1) D HEREH & BEMKO 2R
EECOBK O BOBIWLL @ KD FRIEBAL

— 18—



%68
13  [TSUKAICHI

OCTOBER °

160}

140

—
~
=3

—
1=
=3

@
S

o
S

-
£

N
=3

Total oyster meat weight /eollector

0 2 4 o s 0 1z m % 18 20 22 24 26 z's o s‘z
Number of oyster set /collector

108, AAWICE T B collector 1 #4 V) DEFHERK & BREMED

EREREEOHE O HORALHL @ =KD PRI

1
140 ETAUCHI
120 OCTOBER

’'S @ o >
> 2 =3 3

2
>

Total oyster meat weight /collector

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Number of oyster set /cotlector

10/, {LHEPK BT D collector 1 Hr24 V) DEEF & BIEMEAED
SAEE - OBE O HORUIR @ HOHRIEAL

% 70=
KAITA
OCTOBER

—_ ,_.
<= w0

)
k=3

-~
(=3

P
2

Total oyster meat weight /collector
o
Z

6 8 10 12 14 16 18 20 22 24 26 28 30 32
Number of oyster set /eallector

108, EICBY S collector 1 MY DEEH & FREMED R
AWE R & DBIR O HOBTI @ HDHRE

— 19—



3400

EB71H

ITSUKAICH!

320 NOVEMBER

300
280)
2601
240
220
200¢

180

Total oyster meat weight /collector

N
k=3

Total oyster meat weight /collector

—
=

I
=

=
k=3

o
S

@
=3

'S
=

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 732 34
Number of oyster set /collector

115, FETHICRET S collector 124D DEER & BEMGEDS

CES =] 505 O HOBDHEM @ KO FRIAL
, ®72E
140y ETAUCHI .
120 NOVEMBER

=
=3

®
S

. s

28 30 32

0 2 4 6 8 10 12 14 6 18 20 22 24 2%
Number of oyster set /coliector

11H, THEIEST D collector 14341 OERES S EEFEGOD
£ O HORTE @ DR

—120—




>
3

B

Total oyster meat weight /collector

BQ

a2 o » o B
5 8 8 28 08
)
L

[

Q

®© o o

o
>
e}

%73
KAITA

NOVEMBER o]

S
[=]

doe o
oo

e o\ ©

°0e

[ J

®O\® DO O
®
o

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Number of oyster set /collector ‘

118, #EEICET 5 collector 1 #r241) D EHE K & BEEFEEDOL

NER - ORME O ORI @ HEDHFRIBAL
E74K
sar ITSUKAICHI o
320f DECEMBER °o o

300

280

260

240]

220

200

% = = = & =3
S =4 S > 3 =3

o
=

Total oyster meat weight /eollector

[\] 2 4 6 4 10 12 4 16 18 20 22 24 26 28 30 32
Number of oyster set /callector

12H, AAHICEY B collector 1 K24 ) DFRE S & BRHEED S
AE & DBSHR O BOHIMAL @ BOHRIMAL

— 121 —




£ 75E

ETAUCk.

=
20

I
=3

DECEMBER

S = o =
E=3 S =3 =

0o
S

Total oyster meat werght /collector

0 2 :t 8 10 1‘2 14 llﬁ 18 20 22 24 26 28 ?‘ﬂ 32
Number of oyster set /collectar

128, [LHERKCET S collector 1 K240 DFERER & FEMBED

SAERE OB O HORIH @ FEDPREAL

o %76
8o KAITA o

o .
160f DECEMBER o o '/

Total oyster meat weight /collector

0 2 4 6 8 0 12 14 1% 18 20 22 24 26 28 30 32
Number of oyster set /collector

12, ¥EHEICIHB T 5 collector 1 #4410 DERER & BEMEKED 4

AEE & ORR O HBORDIMLL @ HD RIS AL

c E7732

120
g " KAITA
= @
Foor JULY 0o?
2 g8 o, ° 8
g 8Cr ° o
- [o]
§ 60 5 o © o
£ 20
) 29 o ®
5 o 50O o . ® )
— ®
2 ® o ® o ® - ° ®e ®
= Il 1 hd ] L 2 1 i —L L I 1 S—

= 1 -] L L N N
¢ 2 4 6 8 10 12 14 6 18 20 22 24 26 28 30 32 3¢ 36 38 40
Number of oyster set /collector

7H, BECRY 2 KEN(ERE, TRE)O collector 1 #40 DEEER & AERE
DEAEEE ORER OLtE @ TR

—122—



. Ev7sE
100
KAITA
8or AUGUST

S
=

™
>

Total oyster meat weight /collector
3
13

0 2 4 5 5 10 2 11 16 18 2 v o 26 230 %
Number of oyster set /collector

8 H, HIRBT 2KEN (LB, THE) O collector 1 ¥4 HEEH

& EEMEGEO2ANE R - DBIR O LB & TR

%79
KAITA

g80

SEPTEMBER

[
S

@
=3

Total oyster meat weight /coltector

0 é zll 6 E‘l 10 12 1‘4 1‘6 1’8 20 2’2 2’4 2‘6 2‘8 3‘0 52
Number of oyster set /collector

9, WHEICETSKEND (L&, TB) colector 1340

EER S EEEGEOL2RNERXOBEK O FE @ TR

A PAES
ITSUKAICHI ETAUCHI KAITA
0. r. (o 1. 0. I.
gé#_ 6.25—0.05%| 7.29—0.09% 4.28—0.05% | 3.71—0.02x | 4.37—0.074 | 4.34—0.06 x
g&& 11.74—0.07 % | 10.94—0.06 x| 4.73—0.03x | 4.114-0.015 | 6.70—0.09x | 5.07—0.04%
gg@ 11.31--0.02x | 13.13—0.12x | 4.98—0.05x | 4.85—0.05% | 8.24—0.10% | 6.74—0.08

HATN, LHEE, HHECET 2 collector 1M OEFEERK & 1 HEAH D OFHAEE - OEIG

B OBRE, £OhIURALE BEEAIC /50 € S80I~ BRI R L, BERER & HBIRKE e nen
$8%, FORICT Lz, WEHEEI S A2BL T PCABEDOEEMEI NS BT 328, BIEDE
WL s CEBOAR & EESE), [LHRREARSRNCES BEL, HFERCSHEL CHFREEILZ
EREBPLTORY, BHIARRAE L, BEMRPAREL LN M H 2. ARTE, FHCl28
EBWT, EOBIRMIMEROHEINC L 2 FEHRAERILETL CORVLY, EhRBTHETL, H0
W, SRS DER L VIO 3,

1@ collectr ICHEEL TV 2 2EEOHI G2 FEREINIC S g RO A~F T, FEHT 5 MEmEKe
FNENEFEST LT, SEEBCR Y 2 HEEERFCHEEAAERNSEROHHEOL A N7 I L eER
= weight 2O CEHT &, EOPEEOMOM Y, FRIZADORBKTHICEB YT 2 EEMEED
# collector 1#04 0 Drh @, fH (A A T B KON ENVED L —vr P2 EIEETELE. &7
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Meat weight/1 oyster

F80X

5 Ty ITSUKAICHI
slz) OCTOBER
~10
S8
:_f 6 F
o
g2
0 2 4 6é101‘21I416182‘()2‘2242I6283032
Number of oyster set /collector
108, AEWMIZRBIET 2 collector 1 #2410 DEEHE 1 EGFELD
DFHAEESOBER O HORTWL @ HDH Rt
. %81
?,.;;g ETAUCHI
10 OCTOBER
38
.;.f 6
j 4
_0246810121:1161820222426283032
Number of oyster set /collector
108, THMEICIBIT 2 collector 1 M0 OFEREF & 1AM
DFHAERZEEDOREK O HOBILTN @ EOREA
e E8om
g1 KAITA
Sl
T OCTOBER
X
E
§ 2

-
IS
s
=
o
>

12 14 16 18 20 22 24 26 28 30 32
Number of oyster set /collector

108, ¥WHEICEHIT 2 collector 1M DEiERE 1AM DD

PIIAE & & DBIR O BEOFUML @ D hRIBAr
. #83@

20 ITSUKAICH!

18 NOVEMBER

16 o

" 8 0,82 2,98 40 &

1: ° o s ° 09. e ° ¢ o
6 °

4

2

0 2 4 6 s 10 12 14 16 18 20 22 24 26 28 30 32 M
Number of oyster set /collector

115, HETHICRE 5 collector 1 #24D DOFRES - 1 MHEMD
DYIBAE R & OB O KOOI @ D FRIRAL
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Meat weight /1 oyster

£ 84K

G

Z12 ETAUCH!

B

~10 NOVEMBER
T8}

EX

24

22

8 W 12 14 1 18 20 22 24 2% 28 30. 32
Number of oyster set /coliector

L7, {ERICEIT 2 collector 1 BN DFRERE 1 AKS D

1)
w©
s
»

PHANE S E OBR O ZHORLEr @ O g iny
£ 35

3 fz KAITA

T NOVEMBER o

T8

36

B

;E 2

8 10 12 14 16 18 20 2 2 2 30 W 32
Number of oyster set /collector

0 2 4 6

117, WHICET 2 collector 124D Q&R L 1 HEYD
DOFHREZEOBR O KORIML @ KOPRIML

%86
g ITSUKAICHI
s DECEMBER

Meat weight/1 oyster
S5 =
F o
.
r o o0
©
L s o
oelle
O &0
odll e
oy ©
Q
L*]
F o
. [ o]
r L]
e}
F .
o]

0 2 4 6 8 10 12 14 16 18 20 22 ¢ 2 28 30 32
‘Number of oyster set /collector

128, AHWICET 3 collector 1 1D O FEL & 1 HEfE2 0
DPFEREREOBR O KORILIME @ HDPREBAL

G #£87H
LI ETAUCHI
12
10 DECEMBER
8
6
4 Q o
2
¢ 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Number of oyster set /collector

12H, THRPKE TS collector 1 XD DFEELE 1EENDD
FHHAEE S OBER O HORIHL @ D (s
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Meat weight of each grade

# 88K

G
P 16 KAITA
7 14 DECEMBER
° 12
210
'g, 8
26
5 4
E)
Number of oyster set /collector
127, M@HIZEY 2 collector 1M D DEFEHE 1EFKOOD
SFYAE R & DB O HORBLIML @ LD PRIBAL
G
G 100,
8- 280 © 2 -
KAITA g0 = 90E
60 NOVEMBER ) ; ®"| DECEMBER KAITA
- Seot
40 >
| o
_.:‘40-
20 I» ™
3
=20
9 ;l AL AB ~| g
G,A ABC A A A .
;" ‘ T 2l
G AB ABC AL ABC AR
ETAUCHI i 100
401 ’— "
= | 80+
2 ’V ETAUCHI
ol i o
GooAB Ald AB AB AB ABC
1200 n ok
Grades of meat
100} I -
ITSUKAICHI ’7 Ge-a ®
30 5<~<10 0 -
w<-<15 ¢ AB ABC AR AR - —
80| 15<~<20 D 165‘ M
W<~-<25 g ITSUKAICHI
401 B~ F 80
30<~35 G
20} D L 6ok
oL o [
ABC ABCD ABCD ABCD ABC ABC 4anr
1~5 6~10 11~15 16~20 21~25 26~-30
Set numbers /1 collector,and grades of meat 2
UAICEE 2 AT, THKN, BHHOWEE i e L
- N AlCH ABCUE A C e ABCBER
% collector 1 ¥4 DEFELCHBE/ T L(5 I~5  g-1g <15 16~20  21~25  2%6~30

B BAr T1~5,6~10,11~15---.--26~30) X 5
ZIENENOEBROAEEEAEETK SO
B A,5<~<10g -+ BeSg Bfr¢) LA
BEOERBBOYHANERL A 7T A

Set numbers /1 colleetor,and grades of meat

12RCHY 2HAH,. LEHKN, BEORNEER
% collector 1240 QB CHEE S L(5
B BAASr T 1~5,6~10-++---21~25,26~30) X 5
&, eNENOEBHOAEEEAEE TR
(0~5g +e--- A5 ~<10g -+ Bt & 5g HAAT
YL EBEOXREBEHEOAEREC A NI A
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%

100 o1 . "
80
8ok ETAUCHI o ITSUKAICHI
701
x
601 .
sol /0\\ ’
401 ET.C .
30F \
20 EB o——9"0 51.B
O\ O/0‘_\0 ET.D
1 ET.A
ET.E
EC ET.F

" et KC
1~56~1011~1516~2021~251 ~ 5 6 ~1011~1516~20 21~251 ~

Set numbers/1 collector

. fel
§6~1011~1516~20 21~25

HE™, {LHEA, BEOWEER% collector 1 K240 D
EER BT L (1~5,6~10--.--21~25+ 5 @k & 8
frE L) EBKENENDEBROLMEEZARTECK
25 U7 (0~5g.--Ab<~<10g:--B.--+--25<~<30g---F &

5g MM C) BADEAEERESEAERCH L CHD

286 ETHHAW. ELEA, KEH

0~<5g A 5~<10g-+B  10~<15g--C
15 ~20g D 20< ~<25g+E 25< ~<30g - F

FHO2E

o
k4

)
]

Percentages of moisture
o
S

EO3X

84
%
88r 82+
86 80
e 84r 8+
B 831
g8
kS 86|
« 80 ®
E‘;D 254 r KM
e ‘ 55
S _ % 82t .
6 T ta T 33 éza 1025 lllzn 12 : §1
Date 2 80
AR, LR, WEICHY 5 AhE kRO sl -
?Z'ﬂﬁ (_[:[Z[) & &@ FP{QﬁﬁﬁLZ: %ﬂ%ﬁﬁz@@ 53 bn 7m 8 92 106 112 122
RECTED ‘ \ \
TET HHEWH E {IHA AEFH(TRUET), ‘[EEHF}‘](E)@BH(K)UC%UL
K ¥ I RO rRahr HREMNU LB, MApE, LTRAPEKR

Y D LA
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E20%E

ITSUKAICHI ETAUCHI KAITA
0. I 0. I 0. I.
85%‘ —0.31 —0.47 —0.41 —0.16 —0.37 —0.43
N —0.21 —0.22 —0.23 +0.01 —0.39 ~0.23
S 40.04 —0.37 ~0.37 —0.24 —0.33 —0.34

HET, {{HS, BEKCBTD collector 11240 D FER L 1 EEHYMD FHANER & OHEBERE,

BDEEPSHEERDLVE, ARK (RINEER) P2< RT3, LPLEFSEEROV L S
SCEBEEESLE LIRS, BHACIEI2AIC, collector 1H24D DEERD2I~25E D & D I
A, B, C, D, E, FOEBELEIN, BEESCNUTOBDI V4 OMENEEN, LdrbEE
BIEGOEGDGS <Ko T D,

KRB 331 D BB S KR L O hdt & BB T a8 KR & ERIE, F =R RMBOKENS
KEEEBEICREL 72, R THEOLZBICIIH AR YI579.6%, {LHPA0586.2%, HHHH82.7% CIEF
whkEREETFLTCND, EOFREEIHMOZEE, AHM, LHATIRIEEAE RN, WHETIILE
1£3.6%, 12BIC2%DEHRH D, WITNBEORIWMALBMENEKELRL T3, 6 258 Bic 5 3
THREMDOEGKBIC R EBESEHLN T3P, CNITEBESELICENIKEC L » TRZ T3 2 &
ERTEOTHN, 1LA~ZFCIEKBEESREC PR BT 5,

#5305 - HO4EI 3 BB B Y 2EOFRE AU & AENOEHEERL 2D TH 2, EHED
— B ENEN SRS CEISOSRECH - ¢ FARROSEISMOEREICIIZE 2 LI ERD 25,
FHEZI2BICKIENC S, FHOWMEICHEEAEENL L, 0WIND 1008 OMEE RL T 5, EHH
X757 SE6DRIT LB OIRMEELE <, TEMNME,, FAEBEOHAITIH B PICFIIHBE <, LHAIE
3BIHB DR TR BE LB BB TCEOEMIC L 2 EITFEE A & B B, 7J<%'Gbil_43]§ 8B R,

#1303

1st 2nd G 3rd Vos 4th 865
547 0. I. Me. O. 1. Me. 0. I. ‘Me.
Ul 72.50 | 136.50 138.03 137.26 | 171.12 162.93 167.03 | 93.33 99.25 96.29
rrsuka M 138.10 148.95 143.57 | 136.44 150.53 143.49 | 84.46 98.30 01.38
ICHI L 112.77 118.48 115.62 | 107.13 109.29 108.21 | 73.70 127.73 100.71
Me 129.15 135.15 132.15 | 138.23 140.92 139.58 | 83.83 108.42 96.13
U| 72.50 | 111.76  93.71 102.74 | 141.17 137.97 139.57 | 71.17 76.68 73.92
ETA M 98.34 110.43 104.38 | 112.80 128.50 120.65 | 77.01 66.16 71.58
UCHI L 96.04 92.78 04.41 | 99.87 94.92 97.40 | 62.33 59.95 61.14
Me 102.05 98.97 100.51 | 117.95 120.46 119.20 | 70.18 67.60 68.88
U| 72.50| 133.54 131.60 132.57 | 75.92 58.18 67.05 | 49.03 52.56 50.82
M 101.00 93.44 99.72 | 62.12 .57.30 59.71 | 70.20 53.24 61.72
KAITA L 94.28 89.03 91.66 | 62.87 63.09 62.98  59.30 58.17 58.73
Me 109.60 106.36 107.98 | 66.97 59.52 63.25 | 59.53 54.66 57.91

AH, LHE, BEICSY 24EN (U, M, L), #Odiimer (1) & REmBIts (0) OriRiE
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FEIRIC 3REBIC BT 2O R & RTH

F oA
fir @ collector 1 #2410 @ fouling 4 ¥ O & uop HO4E o,

&, NAFEFOHELBEWH TS fouling £ 1oy
DEDHERUERTAFOFE L EEOAE 120
BERL A, fouling £WDRBLVDIL AHA 10}
T, 12RCi3 collector 1 #2240 #1kgT, 100} o
N & FHLBEEDOFPABICHAHXL, DINE %0 W o
LHEHAPEL, M324g C4l% K 24D, #HHE sl
ERB D RIS g TABICHBT B, F7 ” s

KRN CREEI2RICRL 72M<, HEP LRI
%<, LHRNEHRICTEIIIRS <KD, [l
MEh TR, FRBETELIOSZ. Ly
LA S fouling DR EHFDFH 1 G

1) QE BV SHAMMERS B, HBE L T R R ER T pan
WFI2RE BT 2 HETTH, %%biZEBHW, ¥97 ﬁBFH(T&OET)vEEW(E)ﬁE(K)KB
EE¥EEO fouling £HDEE collector 14 O HARRIAL( 1) & B (O) TOIRE
W) DEEFHI0EE T &, 1MELL L2008 E © ﬁ@%ﬁF:%%%%%xmm ’

ROMALL LD S FEICH T =E60, Bl
S DAERDMRERLASDTH D, EIBHET3EIAL O collector 1 K24V O fouling 4R
ELAEEAF LEELD OFERER & OHBRE S R . 28BN, 12A RT3 fouling £HDE
EIRWORMRE R 2o AW CIEDEIIAL (T.0) 3Rz (T.1) &0 fouling M3 % 25 IEH
BRI ZE R LBPEEOHRR (E.D), A (E.O) WRAMIC fouling A2 OERERS F = IEH
BOEBFEEAER,, BREFEOFREM: (K.I) &RBHRE (K.O) CIEMEICERD D, B
s fouling E#l3 BL WVRALBALIC LN EIAR A SN S,

BRI A BB OHE B T 2Pk, BLEALD glycogen EHEEIRL 7z, BIEBMICIIH SPICEDS

5th Y%s 6th 10%¢ 7th 116, 8th 125,
0. 1. Me. O. I. Me. 0. 1. Me. 0. I. Me .
87.81 79.81 84.92 82.36 | 95.40 95.90 95.65 | 108.20 103.60 105.90
96.64 76.96 95.86 86.41 | 87.59 98.04 92.81 | 93.78 108.09 100.94
80.37 61.86 67.78 79.82 | 102.96 88.03 95.49 | 93.79 95.15 94.47

88.27 88.27 | 82.88 82.85 82.86 | 95.32 93.99 94.65 | 98.59 102.23 100.44

44.82 45.50 45.16 | 38.38 40.00 39.19 | 46.11 56.86 51.48 | 48.67 47.09 47.88
48.15 50.44 49.29 | 32.14 39.75 35.94| 45.80 40.40 43.10 | 38.57 36.87 37.72
50.68 54.66 52.67 | 47.53 32.56 - 40.04 | 37.58 39.08 38.33 | 50.32 43.33 46.83

47.88 50.20 49.04 ] 39.35 37.44 .38.39 43.16 45.45 44.30 | 45.85 42.43 44.14

42.99 - 36.25 39.62 | 39.89 43.06 41.47 | 78.15 70.13 74.14 | 85.83 65.00  75.44
33.98 39.56 36.77 | 37.89 < 47.46  42.67 | 82.00 71.30 76.65 | 63.36 60.91 64.64
36.90 36.28 36.59 | 42.80 46.19 44.49 | 70.39 72.86 71.62| 66.53 45.39 55.96

37.96 37.36 = 37.66 | 40.19 45.87 42.88 | 76.85 71.43 74.14 | 73.59 57.10 65.35
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E RS

Date “Quter Inner
FW/CO. FW/TW MW/1.0Y. FW/CO. FW,/TW MW/1.0Y.
5.27 8.2  BHY% 0.06
621 33.3 16 0.18 31.6 399 0.21
(E) 7.23 68.7 47 1 70.4 50 1.0
2 8.2 200.8 66 1 183.9 63 2.1
K 9.23 o ; 485.4 79 2.8
2 10.26 429.1 53 5.5 428.1 49 5.9
o124 668.0 46 10.7 705.8 50 10.0
12.21 1155.0 54 11.6 852.2 47 11.4
6.21 33.5 31 0.15 31.8 28 0.19
7.23 59.2 33 1.4 56.9 29 1.4
% 8.25. 914 27 1.8 100.2 29 1.8
2 9.23 205.9 41 2.5 222.8 42 2.5
£ 10.26 257.3 42 3.5 292.5 43 3.5
11.24 275.4 38 4.2 281.7 40 4.2
12.21 327.6 40 4.2 321.1 42 4.2
6.21 36.0 16 0.6 0.6 18 0.6
.23 41.8 16 1.7 44.4 15 1.7
< 8.25 70.7 21 1.8 66.9 21 1.6
E 9.23 109.5 26 1.6 76.9 20 1.7
M 10.26 153.1 31 3.3 109.6 28 3.4
11.24 159.5 24 5.3 135.8 22 4.3
12.21 178.5 20 6.8 156.5 21 6.2

HHT, (LHEP, \EICBY 2HEOFR, LML collector 1#4 ) @ fouling 4l (FW)
&, cluster (collector KHEFT 2 IR CEEHC)LEERE (TW) & T 5 fouling £YED LD
LEIGRU AT 1 B EERER (MW/1.0Y)

G = B
22007 #95 .
2000} ITSUKAICHI o
1800 -
° LIYA 3
. &
1600 ,. o0 °
© 40.* go o
1400 T o
0000 °.: A‘.O‘: °
Qe a0
1200 %0 o
.&ﬁ ° bo
F . N
51000 . P o
3 PO a
= L o
< 800 o .
- Fhre *
= 600 w e,
= °° 4
% 400 ¢ °°
o °
E 200 .
[+

34 6 8 10 12 1 16
Meat weight/1 oyster

HATMIKEBY 3 fouling e 3+
1fERS D DAER - ORFR

QO 715 BFERA~10MEk/ 1 collector
® 11~20fE K/ ”

A 21<{F s/ ”
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G
uor  E96X
1000} ETAUCHI
900
800F
7001
o
6001 ,g"'
- o P L
o
§500 o o 4o e ® °
= 'Y} o
$ 400 'Y )
2 St
£ 300 o 4™ 0 o
o -
3 . n‘m‘o .
= oa @
2200 ° et glo o
'é 0%.8 °
i 100F o ® .o

% & 4 5 6 7 8 9o
Meat weight/1 oyster

THPMIC I % fouling 4B E A+
1fAFEYS D OARE RS ORFR

O 1% ZEHs1~10{E44/ 1 colleotor
@ 11~20ff {4/ ”

A 21<fE#E/ ”



B T Bleh W BT N EEEEOHT Sunnoy MTHWRTE WWhd MO GRHT 10
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1091[00 @ QEENEHIR MET HHT
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FEDONDH, HOFR, FBHE
DEE, T RIS
ERL TV DDART, EEhEEIR
<, WUESSHHB &S ICHHTIE
KIEBIC & BEERLEDEN, THL
DB LIS, 2EAEHOEDR
DL % BT, FNS T BICEs
GHERETL, EIED I ADRIET
b0, BT TEN 2 RS 2L LA
ERLC Dy

BRI 3 RIMBICHT B 1 O
S, IR RO AN LA T
B B HEEEREERL . 6 DI
HA & HE R 9 BORBHE BRI
I & A EBAER < o FEDHR R
& FRIERIIC B AKEHIIC 5 2£101E & A
275X, glycogen, KHDX 5% KE
BN Do T2,

5 100 Bic 3 RABIC BT 28D
SR & J R RO TE FRRAE L 2 TR F
13340 DB EOELERL ko
CASDEFIT . RERFIIA 0. 65kg
CTCHokdt, SWIHLES BTFAET
Trriiinl ©2.5~3.1kg 2D, *
DHIKEIC 3 BB ES TN T
7, MEATIEESKILP LA E TR
AWML, {LANTCE 8 A LA»S
9 A ERICARMOEmERL A0, B
H12 AT H & CIEMIOICE DR BN 2
ML, 1L L oail =i
HID, RCEIPFHETCYBLEZ-
Jmo MHMTW, RO 9 BicH
M CEFEEAEE RS DB IERAIIC
o e A I ERL, 12T
AT 21.88kg & T, WHD3.4
f&, MHBRO 3.5 B 07k, 9 BIC

120

lld

100f

80+

Fataess

901

G
1100

10001

900

8001

ight /1 collector
£ 2 g g 2
2 8 8 8 &8 8

1=}
=4

FO7H
KAITA'

Fouling we!

i 3 4 s
Meat weight /1 oyster
WEIC 331 % fouling fedgi: & 773 1 {fifk

D OWEREE DB

O HFEEHI~10M8{F/ 1 collector
@ 11~20{E {4/ ” :
A 21<fRk/ ro.

%081

Fouling weight

0= 100 200 300 400 500 600 700 800 900 1000 1100 1260 1300 1400 .G

AW (THTEPEEE(K)O 3 haic i1 3 R
WAL (1) &Rz (O)YBID fouling A4y Es & EWIE

& DEIRR

TCHEAP SR AH~BEL 2 BE SBEREDICSWMERNE RL, HOPRIBAICE > Tl & TR

RWIERL 2o S5 3SEIABICE T 3 KPEEOHMMEADIFRORE, AERDOHMN & FEEOER % 7

Lo

HEIORICIOF 512 DIERIICHE T3 SEMEPCHE T L 2/ FORNERCH T 2AEROE AL R

Lizs SO DORBRIGEORRITAL & RIUIAL CHIEZ 2RO S5 3 BB T B 2ICEBRD
5135, BITRIC 3 WMLOARPEIMFIC B 5K, EH ONMER—FE TR L7,
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[ REE

ITSUKAICHI ETAUCHI KAITA
0 I o 1 0 I

6th 0.30

& —o0. ~0.20 —0.40 —~0.27 4+0.30 40.32
7th 0.09 0.09 0.20 '

e —0. —0. +0. +0.30 +0.37 +0.47
- 8th 0.22 009 0

S —o. 0.0 —0.09 +0.15 +0.35 +0.39

AHEM, LHPMN, EEICBT S collector 1 #2410 D foulling g e, HiEHE 11

HHOFHANEREOHBRE O HOBWHA, 1 HOhREBA
PR

5/27 6/21 7/23 8/25 9/23 10/26 11/24 12/21

U| 17.8 16.41 47.59 57.80 12.10 62.52 75.35

% O M 32.24 38.51 46.54 33.46 62.78 80.47
Zz L 17.00 20.34  19.39 25.79 59.15 71.19
5 U 21.79 76.48 55.91 22.62 8.31 54.10 70.21
&I M 22.73 53.18 35.21 29.37 46.01 57.59 73.87
L 15.86 18.97 14.69 9.14 36.73 55.87 70.85

U 13.21 84.84 40.94 7.06 8.79 17.18 13.46

= OM 11.25 70.76 34.97 3.17 7.30 22.43 15.24
S 11.95 33.79 14.45 8.03 12.84 22.70 18.89
< v 9.96 70.61 32.28 4.89 15.65 17.37 9.14
Ho1 M 11.06 63.52 26.81 8.38 13.81 19.63 10.85
L 11.62 33.19 10.52 5.77 10.56 22.11 14.81

U 13.27 41.39 19.39 10.84 6.56 50.55 50.23

O M 8.05 14.07 14.80 5.96 18.48 60.89 54.95
5L 7.46 10.49 15.49° 6.75 14.43 © 44.96 34.48
S U 16.09 66.99 34.07 9.01 11.46 54.87 48.59
I M 6.10 14.45 13.74 8.57 16.14 55.52 47.93

L 5.02 10.48 14.83 4.96 10.37 44.21 30.57

HH, LEA, , BECKE 3KEHN (ULB, MeE, LFE) godrma(l), R
(0)3l glycogen &4 E mg/HM1 g
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365

5/27

6/21 7/28° " 8/25 9/23 - 10/26 ~ 11/24  12/21
ul 1.2 11.4 7.3 10.3 - 8.0 9.1
oM 11.7 11.5 9.5 9.3 9.3 9.2
rrsuka L 8.0 10.9 10.7 10.2 9.0 9.6
ICHI U 1.5 9.8 9.0 10.7 10.6 10.8 8.8
I M 1.5 104 10.1 6.6 9.4 8.8 9.0
L | 12.3  11.8 9.2 11.3 10.8 7.6 9.0
U 10.9 8.8 8.1 11.0 9.0 9.2 8.9
oM 12.2 8.1 8.7 10.6 8.7 10.0 7.9
ETA L 18.8 13.9 ° 9.4 11.8 9.8 10.1 8.5
UCHI U 5.3 7.8 8.2 10.4 9.8 8.9 7.8
I M 8.9 7.8 10.0 9.7 8.9 9.1 6.3
L 13.6 9.8 8.9 9.1 8.9 8.0
U 12.2 8.3 7.8 8.8 8.2 9.0 9.0
oM 6.2 8.3 8.7 9.7 9.7 10.4 8.4
L 5.8 9.3 10.0 9.8 10.2 10.6 8.9
KAITA
U 12.6 9.0 10.0 8.9 11.9 9.4 8.7
I M 12.1 9.4 8.9 9.4 9.3 10.1 8.3
L 9.3 9.8  10.3 9.6 10.6 10.0 9.6
FET, THRA, BEICBY 2 KEMN, HORRBMe, BUBENOATESESEE %/EA
363k
ITSUKAICHI ETAUCHI KAITA
B OCT. 2 21.1 15.2 18.7
(8}
E NOV. 24 27.5 14.9 20.1
DEC. 21 24.4 14.3 19.0
) OCT. 2 21.3 13.8 19.5
§ NOV. 24 24.7 16.2 16.3
- DEC. 21 21.5 13.9 16.8
AHT, LA ?ﬁEEWCiSbj'&)&*%%ﬁﬁi&%ﬂﬁﬁfﬁ@%ﬁﬁ‘ﬁ*E%L’Cﬂj’Z)F/EJE%@%UE‘\ (%)
AER 100
RfTEE
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Glycogen content mg./wet meat 1g.

556 a8 9 0% 1l 2
Dot 2 2 % 3 102 1l 122 1t

EHR(TEDTEHA(E)WHE(K)DEhRE
A1) & AT (O) HID glycogen &4 & u

~ w S .

Weight /1 ren in waters

—_

s % % % %Ki %
Date

HHA(TET IEAM(E) #HE(K) il
DEAPRIBA(L) & O (O) TOET
LN ) QRFER

g 3#H E =

KRB SR T 2 B TEMOHKIT —MICTEED1.33~2.07 — )V (40EE~60ER) <, ZIUCHT & &%
[z 18~24em& L CE X 8 ~12mOE TEE I 1 BIC400~600FTE FLEMEL T 5, AHEE 74 -
7 SEABOHLITHEAILSm, 0 9 m<T, Z OEICHFICI3E, FFNCI6HAF T 500 iy B TREINT
Wiz fo CZ DI THRIEORED B A CEDPII & AUTHDEBRE & L COZLMEMARELDEN
DHBBDEEZLLN D, LPLABSEARROUES B D rh CEEQ IR & B TRERENRD D
EEONZBOETFEACE S, HTPRRRR THO12 FICERBERD 3 WIS U 12 25 4 2
<, A HTIRRBIC B A gz X D % fouling 4 4 O B 2% < R DEEPAS < K HHE &
B WHICB O COREE, BE, SER, AER, IBWERY fouling £¥ORESEO BB A E <
A& KRIMEL B BEARDBR SN2 2T TCH B,

BIEHE CBROBRBIC OO, FR (1941) 210, /E, i (1657) 212 513, MBS L4 D D
AEEVSVEERERICH T OBREOINERDC LEROTH Y, £FEHIE L COEMAHDRL S
BERIC Z D& 2 REAPHELN L L BN 525, —FHHEN (1953) 212 3iF/KE D & B ORI EEERE
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BrH D, BESKPCIREREINE L, PEESTEIRE, BEXPKELEDERITIN S, KR
BROHECIIEOE» S b b5 L 51, collector Y0 DEFFERBIFEACRUHETHILEN (E) #EE
(K) AT (T.ET) OBRE/FEDOHIIREL - D, ¥HIZ9 Aic0.58, 1071 0.56, 11 7c0.58,
12 A120.60 2 Witk 3 < 42 5 DL CILH PG A B DfE230.56, 0.54, 0.52, 051 R KD, 9 AR
THAPSHBH~BEL 2BHEE 15 A% O108120.56, 11 5120.54, 121 $0.54CF & A KBNS
Ve FRBE TR A SHEBOWNIEREREINRCRL2ED C, BHIGTTHNC KIRL CERENSD
B, CDAPLTIIHEHNOERE - Tk, COLICRE/FEOLWNEN, T & HMENER
B EN 2 DIIEEDREOACEB L S TH 3, KBEHTCEDRIIA & RRIPALORE,BE DL
RHTPTHLBRZBEMMCH D, FUEAIT12 B10.62CHRREFALAH0.58TH 5, & DIERPBED TR
AT & RIS OBEN AR P SR E ZHEPE S PITHBPL B o2, §3%E (1957) 212 DF 5 &
W DRI AL & RO TEE, REICREBERNSD DR 51, collector MO DEFERWCKRELR
ORI EDD, ERNEEE, H2VEEIBEOHEANINCEROEE L L CHOLN B »BANEL
o

Ko SR P CAER, SKE, BHE, glycogen B, BERHEOHBEMITEICHEL 2K 1L & &
LT3, BRORMELHBEILTLHENSOBO ML 2EMEHAERL AN, TRHE 3EIE
BORTHES, BBEXEY CAPEKBOREERTLHAER, ROKRES, EECEBHEZE AL
FRETH D, L3FE 3BT BHRBOBRISEERABOC ENEL 2. CNSOREPLHDE
KR E B OR BT ENENHIL MR EETRZ > DTHRZ LR T d,

e DB e collector 4D QAR EEREROSVES <A oe L, REOTHAERSE

T4 5o S —RICREE T BB TH 505, ARBREER S SWI4 & 210, RIEH ORI & » CHE
B - 2T B collector MY DLAEEEDBRITEL <CEE-TWT, BHTIE7 A collector
M) DR & ARRDOR TEROALIKIEC & o THFICRD, ERBEAESKTEERIHBL T
FTROL > CASRBEEDRIRLNT, 24NCIIRERDOEEPAE (HAON TS, LrL 9 A
AEBPE L, BOIEN BRI RT3, NI ERBENL ARBGHIL 2B BN 5. 105
LGOS STV HKE LB o TO R IBKEL & o CHARBR-> T2 LERTHOTHD. 3
SRS T OARIII0fE» SACHEHHIAE <20, B, THNOIET, LHERREASEITL S
By, AHHTRI2AOFE 1 EEOAEREXLL.5g THARICKL Cd & A EMERILFINLEEL R
LT, FEAEESBINCENENSIEFCI HEL, BORMCHONS L 5 AER THRA T
La®Eal, collector 1HC2l~25@EDHEMENTIINERDE— Fid CHERICALNZERERL
RS, BEROSOEAEAISEREOERE CRERCbE- TRENT 2, LPLESTDISKT
AEEOEDS WL 2 F H s, BEREDBR» SMO 2 RAL L D bARROTHPKRE EbNTH
B2 &0, —HMOBEEIMFCIHEL 2 & ERKL T s,

HOEDL R M7 T L BHH 5L SKHAT T collector 14l 21~25EAFEL T 2B A0 B L
LOBBORNRESS S, BAERPOSBEETT OO TH S, HHTIHEFMEDE LA SROAROA
% BRI 6 ~10fEHE DD 21T 16~20HEFEL TO 2 HANB L, BERPINLETHEELUTTHB
ﬁui@%iiﬁ%ﬁwﬁ&b(béoEEWﬁMBﬁuL®W§ﬁﬁ%ﬁ%5@u%§ﬁﬁﬂ~w@¢@
o T, CDX D ICHEFINCREETT & 525 2 HEN EOAER %Ko I RS £ R
& % E S OBESERE T2 R0, BESENIARMESCEINENRES, TN EEAD, LPLA
255 IESERIIE 0 BT ORFEMED» SkH SN, OB BLTHESERIZIRE-T{D
C&ﬁ%ﬁé%éoﬁD%Hﬁﬁ@iﬁ%ﬁﬁé%ﬁﬁ%ﬁ@ﬁEﬁﬁﬁw—ﬁéEéC&H%ﬁﬁﬁ%@
R TH B4, ABRSERIAHESDE S X 5 KBNOMERER L —EORBBIRCH 3 LB —EEA
5%50L#LC@E%@H%E%E#B@%@?@oK,%&ﬁﬁ#ﬁw%b%ﬁK@C®@ﬁ%%ﬁ&
CHELL TR EHEROBLIEE 55D E BN 5H, REEEOENONE, KR T 1FIFR
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TERIE OWMF RIS, HEBREANHL SNE2BIEREBELT OSBRSS T, —EOREBERICE
BP0V XDIBL S, BHEKIRNEZE~OBHIFE, BHORE, EHNORE, fouling £HD
B, BzOMEYORE, BRERNS, ALNSERELERBREEED S OEED 20 SHENERSL D
BEREREFEOIDTH- T, ABBEOHEVSRI ERELELATIDDTH B, LEILETEME
BICAZTVHOBREREDLMEALTEY, 2OAE SEIFRET-5~10mD OB RBACH-T, N
D ERCEEL T 2 AGEORERII RN EERE OMICER 28 convex OWWHRIEH»ND B
DEHEERINDD, FEAEOHEH D BT RHFOEERI0~0EREETH - CHAERITEMBERELL
T, LANTIFER L 2ABRORTEROAMBR S PE<HEDLNDE, COCLITEFERBE R
PR, SAMCEREER PSP/ MIGOEEEAYEL BB ERTBDTH DY, —HRTLE
EAEEOREIPERSFERTOPERTH 5, LELEERIS T LEEYSD OFEAERI/NE
<, collector D DAHBEEVE TEROARLGPE L, HEEDT— FIVPEROERICEL N CH, &
B0 T RKENEFESEBEOSE L RNERICEEL <03 a51d, ELRESEHET S LIGHE
CHd, MANTIE, LA F70056500 3 X 5KEEEOAERINE CEBBORETCH D,
IR 77 % H AP collector, #i EWHIICAYBREE PR END 2%, fouling, LMD SET K
KHFDORE, IBHCERRFEL5225DEINT 3, FRBEFL- 2 IBREOMICIT fouling
EYORIMESHRFICAE <, AHTEREDE L, collector 1H#340) 2kgll D fouling &EHDMEL
EbDbH D, TAHTENTE, HFORE, IEH, louling £HOERSNEDE. (ER. &,
TR I - TRERESELNTCENDTE, FBPSTEETOL collector 125U T fouling £4D%
FEAFORE, e OBREFEL 225, fouling YO ES LN HHWTIIMO 2 FBCE~TH
HHERE D, collector UD DHEREDS <, glycogen & &, [EHEDH <, HRREIRECH %, HH~
TERCEIBFRCH SIS & 510 SRIMBICIE fouling kYO EL, FHAREER L OHICHE S »RHBEMEA
STEV. 2O & fouling £WOLEPABRROHEMCKHL CHRNHAFEEEALHOTRINTLE
RLTW5, CCTHEATAEC W, HHTE fouing £EYOREE HFOARAER L OHEBIREN 77 AT
HBIETCHD. BRI ZOEREHCIE fouling 0B EBT L RV HEE, BHL TR
ok, ZREH T LBIC fouling £#hi4 BICHET 2, EBRTCHELABEIRELMEEEZAS
NED o, BIBROWM EAW T, collector 1 HICHZEL & fouling 44D E132.18~0.19kg DH#IFE T
SR 1 kg T o ¢, JLHPN S EEEITE -2 1185 §90.824kg, 0.168kg T H 53 OBBED fouling £ 4D
BEINFOREBERC SR ELEZ TRV EEAS, LPLAYSAARCHEEL & L MERED fouling
EPRRICEES D CIITTHRTHEL 2B E0HEI£<THT, ¥R BEIRSAEMB L
D> TRESTLD2BDEBPND, FPEIT fouling £ZWDERFIC X - CTHEFLRLDITHD I, 3%
JESD fouling LYDEBII BV EE - CNC, ABHTCH, ¥ rRT (Styela plicata) 25%kd % < LT
YE4 54 (Mytilus edulis) 232 TH, HLHRNTIEZ Y v Ry, 2714 KY (Ciona intestinalis) #g
HElZ aRy, =Ry (Styela clava), 4 &4 4 V14 X (Halicondoria ponicea) 738 5, &%
BNCZ R Y OERREE 2 LTIYFAH4, PuXF7F YR, (Balanus amphitrila), #4 AV, 782
4 1n3s (Bugula neritina) 8EETH T, SNSHD fouling EYIMEPDOHCHF EBRODD T &
FHENDY, ZOEOMRITIFEFICHB < Ineur (1951) 214, S35t (1956) 210 F AT HF 4 H{ &OD
BRI DWLTHFEL . A% ORE, IBRERET S CE2WMEL T D, AHL% (1961) 2823 fouling 4
YWIBHBREEHABICRERYEEEZ 2%, fouling £HOLWERARBEIHALRE X REXN
DR AEIIET T2 EECl 5, F7= fouling 40EE, MNE, BRECOVTH K 216 ~222 ()
EFHEDHDD, OONSREEREEET 250 &L TRIFo T b, LBLRNS—HCIE, 21En
DOREBIZES8, KB, suspension DBRTE, BHSHSHARL, CNSOBREOET D HICSEOHD
- T, BIEBOBUPTIERES fouling £YORBEPEERIZRICL T 5, #o T fouling £ 4 O H £
B, AFEHORE, BN IBHSEIMMCHENC, BCENCSE-TVD, CNHOBHEIC X » T
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fouling DB E A FDEE, & OBEKR, S0 ELIFTOHEREKE, B S CRHRILSER
BERA-TCHT I LEHRENEBHN 5,

FHEE L THFEFIRESN D & HEEHK 2 /KD micro-suspension DS, AAHTC, 1.2~1.8mg//,
THPNT, 0.5~1.0mg/l, ¥H T 0.8~1.2mg/} Ho CHAWNRHRDEZ <, THABRRE TH 5, 0D
micro-suspension QEEEHBEZE 2, SEBEBOENER LAMEEREDLEEZLD &, EHEORD
ZVHHM T, EOARRE RO OMICIIEE, B OESHL THICA SN, TSRO LN THAI
Zhiz L, HHEOTHETRTERICEZHL THTCHIVFEICREE, RER, /KR, BEECX0H 2HE
AR OND, LHENIROREERE, AEE, B, SKESFBEECEL, CNREREOIRNC
EVBRODEFEE B > TV DDTRERNPERBDI, 20X 5EROIPRCETEBISBESADOH
MPRBEFOERVEECEEDISLTEE I TARHLNT, fouling &b EDHRIE & BRI TKRE
REQETIEOEMBLE PO EBbN 5, ABTHTENBEFRICSZVL DR, K2dlblhs T
fifkds & <REIERL C HICERUBEETZBEO (MO 2 BB LKL COREERM &=L, fouling 4
BOBBLESCES CEPHFRZBDEBOLND, (o TEERDLZVHERISAEEVPBEEC £,
WA ERHEY, ARHEITHEHAOFREERL TV, SO RBREH TN, EREESABEC S
CEELEBHOHE IVEBEDRE2REHEADLL, BEMOMA, ¥EYEOEBRCKELERE522D
DEBEND, Ll Fe—HEB T fouling &4 7+ OE, BN &7 2 Rl BUC IR B3R
T <, BCEED fouling £YENZNPERT BEMBIELCRALTHE 0, Bo T2 0EESC
EWRKREBHBEERDTHD D,

HEEWHIERMORESTH D, LHA, EHIZFASEMOBRES CHRICE TEMRSBRALTHN T 5
BThdy, BHEEBCITHAOIOR»SI2RICH T CEBEIN T3 £ & B, HHERH 1,350, 1L
MR A4005 T, BEEOHRBEREUD OBEERIEFIL S, CHNSEESHD micro-suspension FIIFR
DBV TH DA, micro-suspension [FLEFEINBI SN CIEBRINTCNT, ZEDHEMEE —RARE
ERARTCENTED, o CHEBOL I, RECEMITELNTCN2HEL, BRATBESILL
BHCEDVREEND, TERBCEEIFEDNTOT, LbCDLd BEEERT C LI3BIcEH
?%‘biéF%‘bC%<@‘EEﬂ6}b§ézE3%'Cb\Z> EBEZIBENDE, AFQOEERE & ZNCHIHEET micro-
suspension DA&EEFPINCINZTIUIHBL 2N ETHHD, BHE CETERESBECTHON TN D
DTEBDB 5D ZBbIVEBHCBO TS 2 DEDPREA & BRI H T HRBESZED H B
ABRHELNTNDE, COLIRBEAPLTIUG, BEEOHLED SO HEETAE K BERINTD
L, BESOSE L BEFEOEIEAR» S L CHEMLAMOEEMECH D,
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T AR AFEOEECNTIE

T QTR E BN R ESTER P SRR LD TH 515, 2 ORI BICEIROMED &
CIEE &5 0 FRMARICHA B EEHE LED T EELHIEE AL TR ), —HOKMEOH TR
FOMEFEIHE L, TRbD
1) IR ERNETR T 22 &0 L » T fouling A¥OBEEV N, EEBREOMEKEIN A
EIDEEBICA B &, HIHERE R SR ERE BN S N D HIERID & < LRI EER DB
WO,

2) MERECBMINEE, EPHORESESL R < REEHSAECREEALELY, LK
OB, BT ESRINCERET 3 LI k- TZDOHRIIHMT 5,

3) ¥HHEEEILD D,

4\ EERBENRE LD D,

5) sHEIRESTTREICT 5,

L EDFER B S BR -, —HhEHO N FJIETZMIC BN TG NENORELO &M

5, FGEANEHERD>SBHMTEEIEDP SN, BEOHC B CIEIICHE 2 RERD: STEHICHE
MRBIEC L » CHEEOHET, FEOHEEEH TV 2ESEH D, L, CNSEIMIES BB
HREETR-TCV2EHbH D, ZOEEBBIBAKATH D, FTON FREEBHNZ By 5B
FIUE, BRMBINE, 55 UY suspension DEICHEICS 7201 SRRHINCELT 258D
HFEBNTHAE RIHERL SN, 2287220 X RE 2B LCORMBOHFHABICS, Sk
YIRS SON F EBES~FLADTBEEB O TCHEL L ORMEEH D L 5B S,

FFCCT, FELCEEHT THEDLNT O3, ZORBEFELC OV TCZOFIREB L E RN EE
3, IRE TS B30 EfE HF OEETEENIB - e BN, ENBHLBECOH FHIEDEE
EENT D, BAHICETRBEESKBICAIAER LS, 21 E CEAVALSRDEIELED b F I
HMEENEORT, [Her] RN EEr CERESISERES G LCaARhN, ZOBIKEFRRM
CEST &k, BEFEALNTH D ELBEFEIRNLCKD 2 HETH D, 38D

1. THrek] 2REse Le O/ 2 isRls 5 ik

2. A%VH, x"&TR, A%, AHA4, Tavhii, vUHLDFH, FOMAL— ME, AV M

BRI 2 e LCEES AN 2MBRET (—AMITET & 3ER) H2IEERET
o & CHMT 2k,
NS DEFT & BEEICFTR 510 Mo TRIREBEA~ ORI, B OBRIESERICEMELY </Rx
HN—FEDEEEAENE, BEBEREBEICIZ2HOPKRBLSTHLT L HEZRIIC I 25D
WWEHNE D, CCRRUERNIBE CTAEHNTO 2R » SE VBT HFEF COFBEEESNCT Uk

BDTH D,

BHEDL T PRV S —MORE CHEERBISTRHON TN DD, COBEHTEIHFOEB R HDRE
BERDEBEEOREEEE L RTNERZRSBEVERDL S, BIEEMSEER 511, B, BEL &I & 5
BEFIE LR TN E SRV L, 2 = EREMDORENKE <, HICHERDBAREZ VBB TH-T, Livbil
MHEHBEY D ONERID BV, BEE> STNIEBI —BCBESSLEREYOL RN & BRER
WD DS LCEREORIEHETH S 5, & DI F2EINIHICENS S CREICELIE LI
BE DTSRI IRFEICRRIE 2RI 2475 O B DR 0581 5 ,

Pl TRV RDNTO = SRHICIEBY, KBSEHT 2RRSESH D, BESIESICH FOmR
HET202P<HNTTRICHL, KECHADIERSEITR 5L ESCBT HEIR SN, Hics
OHED > bEBESBIFOLETR 5 =DICHETE~BL, EOK) H SREBE~ERCETEE LG5
STV DHAVD D bEEMLH 2). ELTOBRMIBOEREN OB TR < EINERD LB OIEE
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ERRASLD DRI TS0 Lo LD SC DIFESHTEEI & FRICHH D 5% 2 5 fabit &
B BROFIELBEET 2BDCH o TREHE? ARG EIMERTERICREETH 5,
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