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BIX17.73% k720 7 SO FEHHECENT %, COBRKYBERBAKTHRLTI0L LT
e, cOWKOT7T vy E=7 -NOBERXEKDSDOEES S 2 10000ug-at/ £ Lisb,
COBKRKETOEEDDNXBEREBXTHERLTH W,

HREAOHEHE : BENEE, FMEKE, BAOWE, TRAER, MERHER X

* Yukimasa Kuwatani, Tamotsu Nishii and Katsuhiko Wada. Effect of ammonia concen-
tration on physiological conditions of Japanese pearl oyster. With English summary, p. 1896.
Bull. Natl. Pearl Res. Lab. 15:1874—1899.
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Tan 7 BEKEEZNISOERC SN TREBENLRE/LT v = =7 AEEH0, 32, 100,
316, 1000, 3163 % L T100001g-atN/ £ &72% & 5 ICiRH L ielgkk Th 2 hgKifc 16
£ToFL, BRAR I 4 25 @I oMMBRCANTET Lk, ERBEREDE
BICKWTRET v & = A DEE 20,1000, 2000, - 9000, 10000pg-atN/ £ iz %
IO AL felgKE TN ZNEKECS £F oKL, HBEX 1 ETFONE LR, Th
REECEXE—DOKECNE LIBAC4 D5 b0 1 EHAEET 5 LIk DKERE
L, tHOEDOEIELET T LEBITIDTHED, R, WTFROERIKC BV TS I
FREBEKCESETRY, TREERE4AEEI2eHFb LARLELT 2=y 4
WINEKRE S - TRB Lic, IBREARBAKEIWTR S ERE24BEME ERB &> 2L
%2, BRIV, BEDEEE, HBRIe OV,

B, ERFEOHHECOVTREINZNDOEREBCE W TBXD,

FAEKOKEELIZDNT

KEL6L DK R BEREOEILT > &=y sRMEKYTL, HEASELNAL, &
KRODARETIR- BADOKEEEZMB BT, HEELIEL T b 2URBRC %
fTleotco HMOHFBERXOFDOHE, FHEEHE -,

HREREABRZREBERNESC S 20wk, PH 1 CR. Z#REL UTHRE
BEKC & 500 E 575mu O RIBE g » H &, HREAKOBRIEEL S pH %
ROEMELHE LT, TV IVERNVELVETTIHBRT MY 9 AL DHEELR.
COD.ixr Vv VTR TZB U H B VOBRIMBEYREEC I DHEE L.
7o e=y -N, W -N, S -N 1z Strickland and Parsons © G RE- foe BEER
-P RBHBRAESC b 0%, E@% 700my OEIEE TRIE LTz, # vy ¥ 4t% 2-Hy-
droxy-1-(2-hydroxy-4-sulfo-1-naphthylazo)-3-naphthoic acid # ¥R & LT 0.01M
EDTA-2Na i X ) 55 Lize

9 H16H (K 26°C) 3 LO'11A25H (kiR 21°C) oaiFkR2ThZh Table 10
A BXBrrRt,

7re=7 -N OBEER/KEN 26°C B4, BRMEKR 0.55ug-at/ £ L TEAL
FrEoY aRBRMULD - BEEKE 38.29ug-at/ £ 2 EL, EhgEAT U ESD A
WINEE K 10000¢g-atN/ £ MO HA YR & ERNEAB KOEE L IRMEE & O
EUTBEER B, ISCHEME -N 3 L OHE -N ofEREWFh S RNE3L63s L&
10000pg-atN/ £ RN T LABL s EENREBN, 7y E=T7RNKANI T I T O
R L DHEBLINTH B 21RE L BRisy, 100004g-atN/ ¢ HRino B4 0 ERHEDO
ZELWHEMNE, BELLABBTHIDCRBRKELCIE W THEEIMW Ih K OB K
SRCERTh0eE L b b,

pH gz Fig. 1 ©iRnd & 5 KR 26°C OFAXER¥EKDS. 18 LAF KD R
7.99~7.72 OERECH D, WINEOWINTICH> TELI B k>TWb, Tkl
21°C DA HREKDS. 1313 LEAE KD FhI17.98~8. 130 HFEIH b, 7kiE 26°C



Table 1. Data on the qualities of culture water 24 hours
after being exchanged with fresh seawater.

A. Sep. 16 5 animals/16 ¢ /vessel
NH,4CL Water Chlori- pH Alkali- C.0.D. | Ammon- | Nitrite Nitrate |Phospha- | Calcium
added tertr:f;zra- nity value nity -IEI -N -N t;
pg-atN/ ¢ °C %00 (20°C) mN Ogmg/ ¢ | pg-at/ £ | pg-at/ g | pg-at/ g | pg-at/£ | mg/f
0 26.0 19.32 7.97 1.83 1.58 38.29 0.69 4.89 5.99 404
32 26.0 19.32 7.99 1.76 1.75 55.69 0.86 5.71 6.75 411
100 26.0 19.04 7.81 1.82 1.65 145.99 0.78 5.10 5.35 411
316 26.0 19.24 7.80 1.78 1.75 ) 363.49 0.77 4.46 5.86 400
1000 26.0 19.32 7.79 1.75 2.04 1040.99 0.64 5.56 '8.15 386
3163 26.0 19.17 7.74 1.92 2.76 3240.49 0.72 A 4.11 3.95 356
10000 26.0 19.06 7.72 1.82 3.47 11350.49 0.64 3.25 3.57 406
Natural
seawater 26.3. 8.18 2.09 1.68 0.55 0.03 0.34 0.38 391

18.44
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B. Nov. 25 5 and no animals/16 ¢ /vessel

5 animals No animal
NH,4CI Water pH Alkali- C.0.D. pH Alkali-
added tempera-| value nity value nity
ture
ug-atN/ ¢ °C (20°C) mN. | Opmg/ £ | (20°C) mN
0 21.0 8.10 2.19 0.63 8.13 2.20
32 21.0 8.13 2.19 0.66 8.19 2.20
100 21.0 8.12 2.12 0.63 8.14 2.20
316 21.0 8.10 2.16 0.93 8.16 2.19
1000 21.0 8.08 2.15 1.34 8.14 2.13
3163 21.0 8.03 1.92 1.69 8.08 2.03
10000 21.0 7.98 1.70 2.73 8.02 1.84
Natural
Seawater 20.4 8.13 2.20 1.03 — —_—
T NO ANIMAL
22| @ees: fo. o
21
é L
L:ls' v?_o N
. >
< - L
i glg
alY+
g g
= |
<
1.8¢
. M3 w0 Sl o S i
.7 1 I} 1 1 1 1 1
S 0 32 100 3|6 1000 3163 10000 AMMONIA= N ADDED(/Jg—ai‘/l)

AMMONIA=N ADDED (ug-at/2)

Fig. 1. Changes in pH value of the culture Fig. 2. Changes in alkalinity of the culture
water added with ammonium chlo- water added with ammonium chlo-
ride. S: Natural seawater. ride. S:Natural seawater.

DI RNECHEE T pHEI G 2 A EE28 L, LDEWRNBOEH CREMES
BT 3t > CoHEBMEL /e Tn5,

—%, PHECEET% 2 A0 7vh YELDONTHD L, Fig2 i+ X5 26°C
DEACRABHC/EL, PHELALOBEKEI AR 21°C oAk, Hofd
Db BFRINE 3163 38 L ¢F 100004g-atN/ £ R \WTFvh VEDZE LWWET A
AbNB,

e pHEETORERE LTR, DELT T2y a2kh CREEL, BlE7> E=
THUEBLUED OEAKRC L D EERABREY 2T D2 L, 2) HORRARH#D B W iEN
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577 OEEC LA RBRBROBNIET KEBREC T L, BELLNDS, ZHR
KORBAFEL PHB L7 v H VEALHEST R L Fig.3CRTLIARD, KiE21°C
OFEIR7 =7 -NoOBMER UTKBRSEDOEINXGEALEZALNT, T LT

[
100 [
2ol 3t
= |
X ~
ey 26°C )
2| \
s} >
=3 - <\|2 L o :
360- S i 26°C~
g -
sl A
- 21°¢ o
40F —— o or 21°C
i P 1}
0 g - @R N ANIMAL
0 32 100 316 1000 3i63 10000 . vy
AMMONIA-N - ADDED  (ug-at/& D S 0 32 00 316 1000 3163 10000

AMMONIA-N ADDED Cug-2t/L>

Fig. 3. Changes in partial pressure of carbon Fig. 4. Changes in chemical oxygen demand

dioxide of the culture water added of the culture water added with
with ammonium chloride. ammonium chloride. S:Natural sea-
water.

D oFRCEZ30THY, KE 26°C ODBAREKEDRD ) OFBEIREWH, K
BoaER7 e 7 -NOBECHHALTCHEDLTRY, 35K 2) oRERM: bl
DEHEIND,

REZDRFH RN TKEEAE7 2y T AORER2F L LTXETIERL LT
PH 27 v h VELXRS, COBOKELZAWRERCRENTENBEAO>EFOEFKZL LD
Zé& %Hﬂ BZ’)*VC L/‘fCo

W=27.5969pH + 28, 2171A £ —256. 4581

W : TR EE (mg/day), pH:pH{E, Ag : 7un yE (mN),

CORCAEDERCENTRIZHEOE N2 ELBND 26°C DFSORMNE 10000
pg-atN/ ¢ offEko pHiE2 7 v VE L 2RAT S & W=7,945mg/day 7z h), 7
vEZTEEYRBURKERERESEE LB B D L2 B,

filE o C.OD. offi Fig. 4 RT3 ifb7 > £ =9 LBRNE 100ug-atN/ ¢ & ¢
REREKEBIESE L WER R, RINE 316ug-atN/ £ L EOKETREMEDE M
CR->TEL R T, ARIDERIC N TRERZLBEINTHW WD T, %
LR ZOBRREBYBOMMARELRKELXHC KT 5RMEORELRBC L5 0
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¥R, FREROLIC NN F ) T OBHEREL, EHRBAENIE, pH 2K
TEEAIFEAC - TWB EELND,

BENBECDONT

KB 11.7~11.8¢ o&fiE (Figh) # AV, FodicHms LM LRET 2=
U AEINEKREY R L, REKCREL THDASKRRE LHRA (RELSME) =

(9

9 WATER
«~—— VINYLE PIPE §

~—~RUBBER STOPPER [

ARTER 48 HOURS EXPOSURE

1
T

- RUBBER BALLOON

(=3
T T T

— AMMONIA-

SEAWATER 22.0-224C

SEP.9-1]

=4
\n
T T T

OXYGEN CONSUMPTION 6877ty meatt 97

S

O Il () I L l
0 32 100 36 1000 3163 10000
AMMONIA-N ADDED (ug-at/L)

PEARL OYSTER IN

VINYLE CAGE U

Fig. 5. Apparatus employed for measuring Fig. 6. Effect of the concentration of ammo-
oxygen consumption of test animals. nia added to culture water on the oxygen
consumption of test animals.

— VBRI AN FEPCER LAWLIDIRCLTHBL, 0% 3Bk fithk e
BEMCLCEEFRZEAYAE LI, FBIE9ALNELITED 2EEHL, 1785 OHR
A OWTRNEEZRERYHEL 2o

7rez7 -NOBECHTAEIEYDRLIOHENE IS YOO FEBRBEED
ZiL&Fig. 6 iR LTz, T B RUEZ BAIERE 4.12~4.63cc/ £, 3BRI# 2.11~4,28cc/ ¢
THoTe
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HEIOMRY T 5 &, KEO LRV LB EBROERLZLNDA, 7 E=7 -N
DRECKHTIHBROENEALLA—DOHEEEZRL TV, T THEIORERELRBREL
THbE, B2REBROERMNE 32ug-atN/ ¢ DEBONBENHI & 725 34 B I
RINE 316pg-atN/ ¢ ¥ COERBHEERICIIE L A EERXLRRV, % RNE 1000
vg-atN/ ¢ OEBOBBEBATE L ICE L AFL, ILKEFEMNE 3163ug-atN/ £ Ll
LORBTRENT L =0 AOBRERE L RBCHS TELIBRD LT Do

TOLDCHRME 10004g-atN/ £ DEAOEEROELWEAX, XL LORM
ESEBENAEE VB LB TH- T, FOHBRCTT ARIEHBRENEEOH KL N
ETHbN LD LERIND, BRINE 3163ug-atN/ ¢ LI LOBETCERHLMACHEDE
HEEEIEEIRTW LA b5, ’

FBKEICDNWT

BIKEOEBTKEHL LLFARLLE/T 2=y A RMBKE S - TR L T, #
BEEBL, /L 70—EBEREL, #5300%K I0E0% LRI LIKRKLT
7aL I ORERENE LR, 70 70BLAUDH I F Y~ TLOREHEHRL, IBK
W2BHBIRB IS TEO LBAY AWz, BEERSILEH O E 480my, Sem &
VAW, FORBENSER Ui, ¥, 7 0L 5Ok E 480my CisiT 5 RLE
LOBRR, tORBECHEAANTRERERY b > TRaND (Figh, FHFBKER
Jorgensen'® , Chipman and Hopkins'® 3 & O8it3: « KFE® 23 W ZADDOEFD

N
04 W\ SEP, 23-28 ARTER
Q - 19.1-26.0°C O 24 HOURS
T ® 48 HOURS
« e
3 HOURS
< 0.2} {qﬁ) 2 ol [1120 HOURS
S Q‘. s EXPOSURE
~ » =2 |
l—' * A
<€ 0 2 - % g B
g / =
= o i}
O
Z 051 o L—;_.l B
f—
><
[ E]
0 4 ' 1 | 0 I L 1 1 { 1
0 85 170 240 . 680 0 32 Y00 3l 1000 363 10000
NUMBER OF CELLS (x10%/m4) AVMONIA-N ADDED Cpig-at/L)
Fig. 7. Relation between number of cells of Fig. 8. Effect of the concentration of ammo-
Chlorella sp. suspended and extinc- nia added to culture water on the

tion at 4800 A of spectrophotometer. filtration of test animals.
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iy, 7oL S BROREDENDREM LT,
Ct:=Coe-rt —r=%

ceTCtitigoRKkIme o s oL F8 (FEBeE, UTRL) , Cork
BHoEKIme hor oL I8, edXFEK, tEXRERE, r3R/NERER LS TRD
e L I ROMMSERNS Y OFAR MAAROH 1 EYYOXE, mEEIESYO
i}ﬁi@7k%f’%%o
HREOHFRXIALBHLVEEL, BESEECK T =Y 2 IRMEBEKERLE
WA LKIEAL 1 BTN, RABELZ oL 53%BE5 L, Thbb, &R
DEBRELT ==y aRNEBAKCEINTHD 24, 48, 72, 96 % L1200 E
BRleftahizc b einbd, 70 L 7% 5% 4BHCh ) EBHEILICRKL, REE
REEL, PRKBYEE LK. ok, 9A238 L VFEA28E £ TOKERZE 19.1~26.0°C
DHEHECH - 1o

7o =7 -N OHEE L BEEMS LCPFEKE L D&% Fig. 8 ©RT.

¥, BEREOLEFEKEY KD D L 2AEIRERSEC1. 02, 1.65, 1.26,
1.328 L1310 /hre e V), ¥ 2 F@KBOE L WEIBNED LN S & & 5 DERNE1L000
vg-atN/ ¢ & L OThL L OBREOEKCER INCABLBRWIEAKE 1.11, 2.00,
1.76, 1.798 L X 1.794/hr 2721, WFROFHEC RN T H48BHREDOBEVR I H
{, 2UBRIRBEOBANEIIEL, 76, 963 & O° 120 HRIIRERAEEICIIIG L A &R
Abhirv, COBEMRAEBERNBEEMCIADhB M, BELLBEBFNLBK
B Lie 2 L DB NURMBEOFAKBLE LB Bbbh, ¥ tOmMEREAH
&L TASK IR D IFBKBENEAR LD 2 HHIIN B,

¥R, 7 E=7 -N OREINCEEF@KEYRD D &, IRINAER X DAL, 69,
1.72, 1.80, 1.47, 0.833% L8 0.42¢/hr 272 b, RN 1000ug-atN/ £ LI ECHBH:
TRBBRZ LN,

BARFIBECDNT

10cm X 10cm Db ¥ = — VRO FEBE 1.2cm, FX0.5cm O T2 BEAFEFEL, €0
IR EAER Y TR LTESE L, CDBA, BAELRHOMBREADMEMEL
CBRTHOTTEHMNVB—L b LOCER LK, R T ARICEARUEM, WK
KIETERL, TOHONWAEEIHELT, 2 0WL Tt DRLITAFOEL
DI DORBE, REBOBRAKRENTERZIE LA L H )z, oFCHNR
ARz UM U Sl D ABEEZBR W TERKERCHE L, 24, 48KHBEEDEE D24k
M & OAWREE T LT,

11IB7~9B8 LVFEH24~26H D 2 GO EBHFERY Fig. 9 R T

1 B H DL TrR48H MRB O R IEMINIIKIE D B O BASMBPNE L Dish -1
Refeny ey -N OBECHH L COWMENBDT2Han L bl Ll
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o\ NOV.7-9  196-22.1°C
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24-48 HOURS

NUMBER 0F BYSSUS PER 5 ANIMALS
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IEF454E

NOV. 24-26  204-21.2°C

0-24 HOURS
//;i(/‘/-24-48 HOURS
\

B o N L

0 L 1 1 1
0 32 100 3l6 1000 JI63
AMMONIA-N - ADDED  (ug-at/ L)

10000

0 2100 26 1000 3163 10000
AMMONIA-N  ADDED Cug-at /L)

Fig. 9. Effect of the concentration of ammonia added to culture water on the
number of byssus secreted for 24 hours.

i 2 [EHOERTRUE LCBHEBREDWTROBAL R W THIRMNE 316pg-at
N/ ¢ OXkiED BBONMMBNELL B, MEIDKED D L) bW EARDUT
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ERNTTTREBADDWMIIGE LA ED B0
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S5HEDY E LDTHRE L,

R Fig. 10 R d & 5 KIRINE 316¢8-
atN/ ¢ o BRHEBCEERZDS h iz
W23, WRinE 1000ug-atN/ ¢ Pl o HBET
BHREREESBRLTEY, REEDOT v
27 NFREROSWRERXEE LI O L
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Fig. 10. Effect of the concentration of ammo-

nia added to culture water on the
weight of crystalline style. S: Spec-
imens from sea-farm.
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BIND,

HERBEEICDONT

EELRNETE K OFFRBRC BN COKE BTS2 COD. OERELLHES
B EERBLTNE%D, SRIOERCHE N TRERIALBELTWRWOT,
Borrx=7 -No@Egr COD. LoBRR, ®5 ABNRERERKGTCRMN
MEERECHET230THD, MEREZOID, H50EREFREERMETH N
75 V70 C.OD. O EDHB 3D LME Lk, FCTCREEDE{T 2=y
ARIMERCEZREL, Ek48RM08OoREE KLY EIL, kSR (mucoprotein)
BEHE Lo _

STk Winzler, R. et al.'™ O FIEICHE 5 foo & OF I X NIERTCIENT %818 £
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eBA,

200

g /L)
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1 1
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0 22 100 3le
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1000 3163 10000

. Effect of the concentration of ammo-

nia added to culture water on the
content of muco-protein released

from test animals.
water.

S: Natural sea-
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BERRE LR, ARIOERC ST L ICiBEHE & UTHW BB, BEEKRoms»
THIFERRE CFERTH D, s OoBREERARBEDOESIKTH 5
B, EHABVWRFEY F— MNCTHRENRGL, HRHESTC UM oL
B U TERCHET LR TEEINLTH D, SRHOBREHEEMNOHE &F ol
e & 5B L, il M smm KICER €5 TV ERD, ko, Mk e
RPEED > TRE, CORTNZNOEERY F—v IV NT LV ATRE LR, Ik,
WO a7 BRBKRERZSAEZN, HlR LOTHAC L > TRRD LDOCRRER,
OBEGRMITELRTERY LI, COBAPERCANT, D¥FOREE™ %#
Bl 5 EEML, 37°C DEBENTRIS I,
0.2%  Tri-phenyl tetrazolium chloriide ¥4 1%

0.2M oA~ ZERIF M) Y LB 1%
pH7.6 BB EIR 16
¥ OB oK ’ 148

ERR 2 BEREE, EREENLERLEOMEL, BERLESEOXKBEBRARNL 2,
SOFCERNDIHE A LOHL, BEECANRT B by e 24/ —BK (311D 2Nz
TERE 10mf 2L, ZACKRED LTBRYHH Lz, BL0HO%R, +OLBAK
ERELT, EBEOBELSINEHOKRE 485mu O BRI & D BIE L,

FHEMTI1H 7~ 9 BB LOE A 24~26H D 2 B/ - foo HER% Fig. 12 CHET,
 BREORSERREURMENLT v 2=y AOBEERWTIZELLHKL, BELE

* o ARTER 48 HOURS 8
05k NTT-9 96221 O8f NOV.24-26 204-21.2°C
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EXTINCTION AT 48504
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0 32 10 Zle 1000 3163 f000 0 32 100 Sl6 1000 36> 10000
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Fig. 12. Effect of the concentration of ammonia added to culture water on the
succinic dehydrogenase reaction of gill tissues.
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PMETF2EA%RT, E2ROERLCE TR, BRIKEOERELIEL, -
WINE320 5 316pg-atN/ ¢ O AR EMRENED bRt L L, WEoL
HRALF—Th 5 LA THEDOMEL T T 5 L WIRMNKE 5IE0.537, 0.428, 0.419,
0.415, 0.358, 0.255, 0.249:7c D, ERMOE AL R EERINE 316pg-atN/ ¢ ¥ TR
B IZ & A EERZRBNIn W23, 1000pg-atN/ £ LI ECREIE(T v ==Y A Dl
BEL a5t TRIMEDIE TR BT 5,

¥, FMROEAMKMBOFER LU LR 3 2 BBKEEERISORERE UME
PRAWTTR->d0TH B0, MEROKE (Fig. 9 % L1 HhBkT5 &, Rink
{7 Ee=2y aOBRECHTI2AEMBOEAL L E—EHHNZRLTWEDOREFINS,
O LRAEHEOABIMEEDRZCEAT SO TRL, AEELLIBIDOTHS
TEERLTWD,

REBRORBREEICDONWT

a7 v e =9 ARIMBACREIND LR I TEOROBRELED LD ik
WAL B H R B DI OF OEREITE - 720

— ST v oY ARIMEKCRE L EA B2 LBBS0 ¥ s BEBCH L,
LHBHWIBAR L OFORMIOEHBCEHOKTERLREL, BENO1E 1EY
NMEEARDIc,
F1MERIZIALHCBEAREELZAELE USEKERE ##El LTHEAL2H
2 H10H23H 2 TOAIER, E2EERIIBITECRENERELNE L (7252
B 2HEE LTCHEBI9E»S108238 $ TO34AM, %3 HERZ I A28BCFEKE
RRELIE (C4~1200:R01F8E) HElL LTRA298 5108230 & TO24H DR
EBZWE L,

EEAEERI Fig. 13, MR LIS ET LR TH B,
F1HOERTCRAMSHEREROBRFBEELAE L /LT v £ =Y A5 ME1000
pg-atN/ ¢ DIEAOEBEENRZLIEL, CORSYHECHT2ABURIEC L5 30
LR Uico ¥ iR INE 3163ug-atN/ £ D L CRBENESRE LS EEINIONZ LN
o MHCH Lo IS0 EoRE R Fig. 13 KRT & 5 R NE 316¢g-atN/ £ L
TORBTRERLALEZRZBNT, 1000#g-atN/ £ © BB TR0 BEEIL b, 3163
pg-atN/ £ DI_E DR B CIR24B B DINIC X T DEE NI L, WRINE 1000ug-atN/
£ DEBRBEBECE LK, SIEYEBLCIAKERKERINIL, By =®
=0 ARMEKBREC L 2EENE > TWA LD LERIND, 1R, KEORERERK
BLEEBEORYOIBMIFEIAEL, oFOIHEIR L OF, F0%D 2[EDHAE
BEAE LN HERRIGE LA EERZLNE W, 2O L5 AR FE < BEHK
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ANIMAL GROUPS EXPOSED T0 ANIMAL GROUPS EXPOSED T0
AMMONIA SEAWATER FOR 48 HOURS AMMONIA SEAWATER FOR 72 HOURS
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Fig. 13. Effect of the concentration of ammo-  Fig. 14. Effect of the concentration of ammo-
nia added to culture water on the nia added to culture water on the
growth of the test animals after growth of the test animals after
transplanted to sea-farm. S: Speci- ‘transplanted to sea-farm. S : Speci-
mens in sea-farm. mens in sea-farm.

HTOWAEE, KRR EOETEENE Y TR - e, FRCsd 2 EmNHE
EROHLbNTH D LR IND,

F2ROEBRBIBENEECR - CE L0 BH L BERKOE/LER LI, T1b
O BxBERCHE LcBROBRERR Fig. 14 WRT X 5 WRNE 316ug-atN/ £ DT H#t
HEMCE2 Z2aA2bnT, RINE 10004g-atN/ ¢ o ABRERCE L <nb11HE
OFEPBLC B NTHSEBAFENEFEL, OO LIHOHEEREX TN TORINBEOEEDOK
50% TH -12e ok, TOIHEORERBITFOHRABER LUMEE LEHORBICE B
TRWREEIET AEARALN TN S,

% 3 EORRBICOWTRIFBAKROMEL T - 7c2s, BInE 316ug-atN/ £ AT C
BEBESEEHOBLAVWR LB FEKEDOEZTELALALNT, TN LORMETRR
INE2INT 2 pkin - CFBKEXNBDT @ISR bR, ThHOAEEHCHE L
R ORERICOW T Fig. 15 R+ & 3¢, RINE 1000¢g-atN/ £ 24BREOBA
PREWVTNORNMEBCOESD, BREHMKC L2RECEXTHEDLN W, FRRNE
316pg-atN/ ¢ DITOEBHER S KL b & 1000¢g-atN/ £ 2455852 &R & DX
BINBO bAIWIC X BREZERARB NI W RINE 1000ug-atN/ £ OEEO EBIZ24H;
HREOEAYBRE, XU DOI0H T 316ug-atN/ £ LI TORBOHS0%% R L1223,
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Fig. 15. Effect of the concentration of ammonia added to culture water on the
growth of the test animals after transplanted to sea-farm. S: Specimens
in sea-farm.

DE¥DI3E I TIEKB0%IC & THIE Lo

735, WINE 1000ug-atN/ ¢ REIN HE TREF O HEK 4 T72% & 0796
BRIORBEOMENS 5 T 2 M, 1200MREFH 5 @b 3 @KL, 7/ 3163ug-at
N/ £ CREINCARBRIIA AT TOMREKIIEILL 2o
PL3moERyviedsl, BREELBEOHOREMRERMCIZIG LA CEE
<, WRINE 1000pg-atN/ £ B LT LETHEIN, TOZEREHCE L TH43
BERBLTLEBES Tk, AL, RINE 10002g-atN/ ¢ RERORERBIHED
BRE EICKRECEETSZEAHREON D,

HIERECDINT

FAYHTACKHTBRMENT v E=Y AOBRTBRESY NS, OXOHE L ERY
Tz -te

D #Eh7re=y sRMEKCEELZOLERCE L TEFORORERYHE LR
EEREC oW, BRI D 5 LOEHEE L TR, KhEEZET 5 0T E:
fihdp B WL B ERERC T A RGO B I R LB EELAE Lz, HEKRL Table 2
IR LTz

2) FEHEOEHTENCLICKES £ OKECHEEY 1EFONAEL, ELTE=



Table 2. - Irritability and mortality of the test animals exposed to ammonia seawater (5 specimens/
16 ¢/ a vessel, Culture water was exchanged once a day).
reaction, X : Death.

O : Normal reaction, A : Faint
*: Hours or days in sea-farm afrer exposure to ammonia seawater.

Date Ammonia-N Hours in ammonia - seawater
and added
wT ug-at/ £ 24 48 72 96 120
Sep.9-11 1000 00000 00000 — —_— —
21.8-22.4,C
3163 O0000 AAAAA — — —
XXX XX
( 24hrs* )
10000 Q0000 AAAAA —_— — —
X X X X X
( 24hrs* )
Sep.15-18 1000 00000 0000 AAAAA —_— e
26.0-27.4°C (%fdﬁyﬁ*x )
3163 00000 AAAAA AAAAA —_— -—
XXX XX
( 24hrs* )
10000 00000 X X X X X — - S
Sep.23-28 1000 00000 Q0000 Q0000 00000 00000
19.1.25.6°C (OOOXX) (OOOXX) (OOXXX)
e 1ldays* 11days* 1ldays*
3163 00000 XX AAA — — —
— X X X
( lidays* )
10000 00000 XX X X X _— I -
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Table 3. Irritability and mortality of the test animals exposed to ammonia seawater (Oct.
8.14, WT: 21.0+1.0°C, A specimen/5 ¢/a vessel, Culture water was exchanged once
a day). O:Normal reaction, A :Faint reaction, x : Death. *: Test animals were
transplanted to running natural seawater after exposure to ammonia seawater.

Amr(rllé)n(iia-N Hours in ammonia - seawater Within 3 days in

yz-ate/g 24 48 72 running seawater
0 Q0000 ololelele] 00000 00000
1000 00000 Q0000 O0O000 00000
2000 ololeleole; Q0000 OOAAA OOX X x
3000 OO000 OOAAA AA XXX XX —
4000 00000 OCOAAA OOX X X XX —
5000 00000 OCOAAA OAXXX XX —
6000 0000 OOAAA OQAXXX | XX —
7000 olelolele) OCOAAA OA XXX XX —
8000 ololelele] OCOAAA AA XXX X X —
9000 00000 OOAAA AA XXX XX —
10000 Q0000 OQOAAA AAXXX XX —

7 LDEEA 0, 1000, 2000 9000, 10000ug-atN/ g & LT, BHEH$24, 48, 72

MR L OF0BFRAKKECHE L Trb 3 HBCHENCST 2 RIGEO OE X & B MEEA
HEE LT, BEREAY Table3 R Lz,

BingEfb7 v 2 =0 AEEICOWT, KERCR N THRS E 3 BREEIEL A5
ik L ORIRME 316ug-atN/ ¢ B X EENDTORBETH - T, 1000~2000pg-at
N/ ¢ T2 L CHESEERZR B, 3000~3163¢g-atN/ £ Trx48i R THRES
BB WEEREE IR DN,

WREMMICOWT, UEMREDBAEA S BEER L CEBEREEZ A DN, 48
RS T LY 3000~3163pg-atN/ £ THEIGE & CEIEEEI & SN, T2 Tk 1000¢4g-at
N/ ¢ CTHREIGBENRLRLN TN S,

FHBEXKBEDOWT, KE 26.0~27.4°C (9A15—18H) & 20~22°C (9H9—11HK X
108 8—9H) OEFEA®HIET % &, BEDOBAIZ48KMIRE T 100004g-atN/ £ O3
TOMEKHIEI L, 3163ug-atN/ £ THRIGMEEIE LI, T2HEIRIE T 10004g-at
N/ ¢ THEBBERHZDN TN D, Zhicst U TRIE O BA 348k R IZE T HF Bk
72<, 3000~3163ug-atN/ £ THESEKL R S, T28RIE T 2000p4g-atN/ £ ¢
R ISEESR R BN TN,

PlEoERENS, HEst+3RINE/LT v €= A ORFBEEIKER & BB
Lo TERDLELZOND, BROGEAEZTO®REDTH 2 VWREBKFECE L THTDOREE
DBELLTHWBOT, ARZENDEEREREL LTEDHOM, e 164 KT
SENALRESL 50 KEC1ENELREEOKBNERYRET S L, BOER
b T L AORMEIT Vv E =Y A ORKRERIIKE 20~22°C OB AIC481:RR
1T 3000ug-atN/ £, 72E5R9 T 2000pg-atN/ £ it b, KB 26~27°C DB ACIL48k:
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f-C 3163ug-atN/ £, 72T 1000#g-atN/ £ Wiz %, XL & & TRKIR48H: D B
TEMEEL 3163pg-atN/ £, [E/KIRT 3000ug-atN/ £ Lino T3, ZIUEEIERO &
PIFNFNDHERIC & - CTHREINCRIELT v =7 A REOREREL D T
0T, BKBOEACRIVEVWEETHCEEYE2530LZ 20N, BEORE
% 1000, 2000, 3000pg-atN/ ¢ rFiFIciBE, BKIEASKREOKLEEX 2000x8-

atN/ ¢ kb DLHEEIND,

B A M EE

PLE, WimE(L7 =Y ADBERRT
HEEERER & FOLEECHET 2 EBROR
B onwtil~i, ThBbEEECHERL
THRAWCKRE T 51D, &ERY Fig. 16
CELdfe, S UBBREECEL TRERA
Lice ¥h, BEBERORINE/NT V€=
Y NOEEIHT HAEEZVTREKED
W RIEBEICE T 5 & D IsEme (L
FRINr ok R IT1RYYDOERE
B IBH Dinds - fofe i in D D8R R
Lo b FOBEBHC LY, —HTXTOM
RRIMEAT =y 2 BEHNCEE L TR
LTze 72k, REROBREBCEL CRHEAE
BlZ <, WIFhbEROBEEIEZR LD T
9 B2 EHICH U 48K R BRI O
THI0B R T4 EEE L B2 EE L TR
ﬁ%“&fs’.‘o

BREBEROEEL TS L, BENE
BROWTRIEL 7 ® =Y AFMNE 1000
pg-atN/ L iR LB, BARDWE L
EREECOWTHRERBELCEW T2 Hk
LTn5%, €OMDEREBECOWTRS~
TIRINE 1000#g-atN/ £ CRE CHEERC
DWTEEID 3% 5N TW5,

2% D, BRENKCAB L, ThFNhDER
SELLTRIRDREVEEZNRS B
bbb, HRMEENRERRRLNT
BY, BT rE=9 L RKMNE 316pg-atN
/€ FTCRERNTHHBRILAYZLN

cc/hr

OXYGEN CONSUMPTION (48 hrs) 2case

FILTRATION (24420hrs) 5 case . 2/

NUMBER OF BYSSUS (24 -48hrs) 4 case

T

WEIGHT OF CRYSTALLINE STILE o
48hrs) 2 case 17

20
10
mg /animal 0
0 MUCO-PROTEIN CONTENT (48hrs) { case

72 H_h‘*—*\\\\
64 .

S SUCCINIC-DH  ACTITITY (48hrs) 2case- 0.6

§/day

" {04

A

» 0.2

GROWTH AFTER EXPOSURE (48hrs )
4 case

0.06
0.04
0.02
L — ————
0 32 100 36 1000 763 o000
AMMONIA-N CONCENTRATION ADDED
( };.g-at/ 2)

Fig. 16. Relations between concentration of

ammonia added to culture water and
physiological activity of test ani-
mals. Each values represent the
avarage of some cases.
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Table 4. Comparable limit of ammonia-N concentrations for Japanese pearl oyster.

Temperature of . Ammonia-N concentration
culture water Bxposure time ng-at/ £
°C hrs Unaffected Affected Lethal
20~22 48 316 1000 3000
72 316 1000 2000
26~27 48 316 1000 2000
72 316 1000 1000

TRV 2%, 1000pg-atN/ £ TRHLMCED Sh, MBEOhMCEEBOE RO BERR1H
5HDL#EEIND,

—7%, BREBECHELCRMNEO LR, KER L OBEEMC L - TRRD, 1000~
3000ug-atN/ ¢ OB H I DLEEIND,

PlE, —BoEMERS IOCRERECHTIERORERY L »5 & Tabled WRT
LEHIind,

E 3
%{E

EEERCDOTOREH

KPOWRIMELY v 2= L EECETAAEBNER & BLEEOERY T8 - 243,
AEEERCE L TR TORMBAIKREOIEFTHD, HLOMBERLEL TS,
BERBEY KEOAEMEL LTRAWARAL, 7¥ U2 LTEEEYD
BELRERMEEELC, ThOOBRREBELIE L KRE™ ORKNLERL D 5.
TORECINE NS OEYD ) LELACFORBRECKAL THEERBDLLTHD
0, BLUOERBEEOCHBAANTRNBLIVEML T30, nH %, ThETNHOXK
IO Db O RERKR (24 : 488D KL AEBBOEXED LT LN TER . %
RHEDPIEEBETCRT37 I v VA OBEBEBEBICOWTERL TWASD, TOBR
PHHRDHHEE TRAKRIDOBRREDETICE dis- THEEBYBD I CEET 528,
SORBEERNMETL, EEIRBOFEEL MR T R2BRACET 2 LAHSGHC
WHEL 2> THBEN EMTA2LICRDLEFINDG, ZOEMZEAY L BIEE
BRETOERECBNTHIZRDILNTED, CNLORRENSBRENERLEENEEL
LTHWADHAKE, EERABERKAECTT3HER X VERNFR T AR LT
DNOEBENELTHD LR IND,, 4EORROBACEMNE 1000u4g-atN/ £
CRTHHBERBOELWHEARIMOAEEEROKER LKL, 5P T3
HEEANRAER TH D LR IND, FL, 2O L—TH, BEBBERBOA L LT
EREEOESVWERHIET A C e AREYTH A LERL TS,
FRBKECETHHERBEDTEZ W, L LdbFEKELIEER, BREREE, @
MEEFR L L OBMRK, B L OCERRERNTEDC L 2585 L ABRREC L 5E{LLORX S
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HHVEEELR Y, ZLORMREINT WD, TN, M ixhF, 7avi1esxd
THEDEEORBLCONT, TREA® Bryavd4ext+bkiE, HEOEECD
WTFEKREYAEBWIEEL LTHWTWS,, LU En b O L2345 EERE D H]
BC L 5Kk 5 VWIEEBNENOEBRL LB IONRETH B, TDORID
WTARDOERTREBOBEDELT v & = v ARME/KICHEOKERE L 2HICH
—BEOEY v E =T ARMEKEOEBYEL PRIk, BObhIcEREAR
BIE ORI A RTIDLELTLWEEbN b,

F Fe RRIBIE O JEE . o\ T Jorgensen'® | Chipman and Hopkins!? Fox et al.*® (3
EOBERFEKBICER LRV LB, TE - KB I EREEOHAANTRENLD
g o o BT 5B, —7F, Loosanoff and Engle*” 1 fEl o I L 0 b 2 EED
LTRFBEKENBDT S LR, LI AP R T 3 FEF R34X10%ells/m g O
&% 10X10%ells/m ¢ DIFAX KB L, BIEOBERDOFBENRBEE L VIEL - e &k~
TW3, 4EOERTE Y v L I B SOEEDK 340x10%cells/m g TH - oo FE
BrLTPrBABRE/T v oy s BREIMKECETLESE 1.2~2.30/ht Th - THE
FIBOBESD L IR LTE LD, ARMOMEEER L PBOBREY LT 5 1d
CHMEBYEOEBER L CBECOWTRIANKETS 5,

AEOEBRCRCTRMEAT v ==y aOBEE L PREKE  0OBRRRERHEICH
B35 LIRNE 316pg-atN/ £ OFEANTE N DELWE/ERLED, TRLEEM
By 2=y ABEENCEST LPHIND L) RliRAB LR TWS, chiifio
FERCRWTHRBRDZ Lavn 2 50, KREOHRA A5 BE, BiE7y v =7 28
BRI £ D7 DRBMERDOFEHC & - TRANKL DT, LOEELRERYLELT
LEAREARAENT A RELRS B EE L LND,

BAowiEd ROEBNIEE L 35 BRGNS Bl 7 a vy 4% B Lk
BeoRASWH QUSRI BEREED 2L T, MRBRETH- kb NERE
BoVDiet ot b D LR L, B4R % biological indicator ¥ L CHHETEHDT
R BT3B, —4, B+ KA RERN, BEEOHE THRMIN T 5 H0D24E
MAEBEEABYHAEL, BEEEDOIDRRETOMTNTORRERIFTHIC bbb
L%, NEEGBEOAXXERNBOLONnE L, HEBEED LIWIILEZNERERES S
W EHDOEBNENO LN NC L B30T, ORI LD5DTHHLHLE TN
5o CNOOWMBRNOHRT B L, BAAWERBRER, B tofPBHILHC LT
ELLENMTDIDeEL2BN, TNLOLKHAY—ERLEFCEWTOAIEE LD
5302 ¥IND, SEDOERCENTRIE(T v =7 2 5-INE 10001g-atN/ £ T
EARDWMEE L fTibhinik, BEHSHRTEEOMER0 &5 200 ARAD
PEOBREYRTEELRVBBINE D0, b bBERERKRS W 2 EREEE
B, BEBOFECHTAIHEMEE LTFETH 5L ICBbh 5,

HREDOHERD 5 WAHRCET 5 ABmENBRERE 25T bh Tk, Yonge™
FRDHEEND D EAFHERMEINMET TS &, TREAEDCHWLIIMET LIF&EEEH
LRLDDHLALTND, A7 v 4 4 2EHE, BhBEH, BERE, SH,
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EPH R IVOERIC IS Lk, HREELY DL —EOBRERICE L TL DRIFEE Y
WEL, BHEOESIEDLEL, ZHEN, BEERZRChCOE, §IF, ErHRL
REBL, BRCHLTRNRBL BLAYEDRRro 2 BRTND, FlKE™,
MECR7 I35 41 OFREAOEIRIVCEBOCEHINELRHEL TWASR, WTIhd
BO&EBWEN® 8 LUOBRE® OBHUHEEL 2K L TWD, AERIOEBRICKINT
RRADWMEBOEL A H, RINE 1000zg-atN/ g —48K:RIRE T2 HEL,
316pg-atN/ £ & TR L A LERZRLNIRWC 2D, EENEEOREY ¥E
FTHEEL LTREAERS DY, HEOERYHETHAHEE LTHEWD N TED
Eibhb,

HEBEBEIC O TOEBEEHTARZARY SR, ARREREC L INK
Baw, ZBOMEYKRETS Z L RERKCHSN TS 2%, BHBBCOW TRIIAE
RO OERET B e D THEOHWEBIEINT 5D ThnrT5E2 L, 2) KK
DAWMBVENTH D THEDLTIELND Do 4HDOERICK W TIE24KER & 2 i
BREZBWUHERMEL7 v €20 A0 BEORWAETREATKIECEZEDERY
DEEXRTEIOICEAT YL, ABLTWE, ¥k, thETOETERCENTH AE
BEXDHBLHZ5NEKEDEEOCODRENMECEWELZ RLTRD, AROERH
e i) BEHNBRRE TRB L5 < BH 2 SUBERCTRbN T WSO TR WD
LHEBIND ZOHLCDONTRABREBRBMBETH 5,4 EDORBRIC I W TREHRKTA8
RefRE LB KO ERBLYHE Uiz, BRe LTE/Ly v &= 4 RINE 10000
pg-atN/ ¢ DOXKMTREECEMER R LR RFH L, —Bo AnBECEE S
DVREBEENCHY, KEOHDMEIZRIC BH kb ibhd, —F, RINE
1000, 3163ug-atN/¢ TREMEAT v ==9 A BECEA L THEEXENL TR,
B+ s RERIEY RTEEL LTHWAB L ENTERLELBLND,

IN T BBRBRRERIGICOW TREA™ 2KEFEEO v T kiEd 280 AEHN
BEL LCTHWT WS, Tl « /AAE® a2 2BLIA D Krebs B LU Fhca&mT 5
YIE RS R YA B » 3 519198 Tetrazolium BLREIGOBEERERHL, 3L
7, BHBA N CEHUBEOEELRARTIEELELNKL Lice EieTii*® ik
2H MBI G S RIAE R 40% D Uiz IBER DWW TEESSEAY By TR, RkEER
DEBERXTHRORBESWTHETTEIRENLD D b, MEHETOD R -12d
DEELIBETEARZIDLEXDEIND L LTWD, i, FREKREAMISEYLSE 4 H
DYFR 7 0 AL DNTHEN, I VBRKEBERICITIGE L A EE/RWS, OBERT
BLAOXTWBIDONH BT3B, D%, BARELZEBEENCLDL LD L
FTHEARE, B aNsBROA TR FOMOEEY AV TRAICKRE T2 XRE 2D
Do LonLiatih, AEBSCHT2Eo4ABENEEL LTHWDES, ThoEED
TRTEEHOEHECT L CEAMCERETS C dEd TRETE B, 4RI
CNETELOMARBAINTE L A0 aN I BEPEE L L THAR T, HRAMmD
et L ERcE/LT v & = 0 ABIIE 1000¢g-atN/ £ CRIBOBZEMTL 0, 3163ug
—atN/ ¢ Tl A ERERE LNt TRY, HEEORRC RN TRABEER G
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BROEBEMEZEL LTHWDZ RNTELLIMNL W, ok, T OEROHHE T,
EHOETHAHBTREZFC L2302, FloMEHEC LKLk oTH/CEET 33
DHEH SN Tlal,

BESOBEBC OV TR INE TIRAFEOY BEREREKS 7 a3vH 1€ B LIET
EBYTRTIREL UCHOWRRERANS 5 EYEBNCTMEIN, COBRMENDRE
BRINEBAC R 2 EBNARCKTT 2 BEERHCOWTERER SEEENC i
MY TH LTBECEBHRBOLNLTHLEUTEYD, H2REETOMEXLEDRDE
ERBIRIGLAYEEL LD ANR WS, 55 WRBR LY RBFLERE LTRENS
BAEBDVED, ¥z, RER, PRIECNEFHL W3 B BHCE LESE, i
DEYDFRBC L - TLIELEEEIRDND T LB Y, TFHL BT L OXFIDRIRE
2B BEND DD, AEOERCE N TR, UBHBREABREENLT == 2BIE
3163ug-atN/ £ Ll L OBBEB I TN THETICHE L TO HEIE L ik, 1000ug-atN/ £ Ll
TOREBRIEAEONGE LY, 205 b 1000¢g-atN/ £ OREBOACHERD HE
BBD BN, BMERBWR TOEBAIEEL UTRMEARE W, BRETEWKELR
L3INIBEOEBRNRGERNLYH? L TOoBEMRAETHDILELDND,

BETVESTECHTB2DO0ELZH

REHOS W 2 ERLAMEFD 5 B2B5~50%07 v =7 T, BOIRE, 7
VIFy, TIOBRRETHD, TNLOMBRREYNOESE JCEE, ABREORE
TRENHDZLHALNTWE, EicEE? RAREO7 v E=T7HWEBXHEL, &
TIXRE 1008 Lo & 1 HiIc T 25mg (20~25°C), 7+ ) TR ER 1002 &0
& 18K 9Img (15°C) Th-TorPEL TWnb,

REBOSYOREE, Bl LOCENDRENCE X 2 FBLOWTREB LA AL
T2 DT, BYHEBHEL, oD FNBETHLLADT7 =7 MO E
MIERL LT Db o0bh Tk, —RICKEER L SWTAREABLCHAET 3N
5727 -N Bl 0.1~0.2mg/ £ (7T~14pg-at/£) L INTHH?, FhiEH B
EPR7 7 e onwTERL, Fre=7 -Nug-at/f CRWT1IRENIBENEE
232.8cc/ £ TH-12d DH310pg-at/ £ TE 1.4cc/ L CRD LIz BRTNWB, DX
DIMEHRELES DI NETOER" LW THZALRTEY, KEFE7 a3+ 40
BELRELZRLLLED7 v =27 BT 10pg-atN/ ¢ DT T, FOBBELTS
L TRIFRRERRL T3,

—77, Brockways® i XAk hE RSB HEBY 52 5 DRERNMEHICAD,
MBROREFBBALFD DD THBLL, FRINAP A7 E=T7HRMLUILKETS
AEETL, 7re=7 -N0.2~1.2ppm (300~1200pg-at/ £) THREMREI b7 L
WEL T3,

BECKACOWTEARR « BH - RE - BI*®P 23N SV E2ENT, Hl - G
N7 HVEANT, FRRAR s RABRP R A5 FAH A, v H DI L DR
ERWTT 27 OBRBES D VEIEBEEYFHEL T3 (Table 5), thbo




Table 5. Ammonia-N concentrations affective or unaffective on various animals and reagents from previous reports

Ammonia-N concentration (ug-at/¢)

Investigator Test animal Reagent
: Unaffected Affected~imlethal Lethal
Response* ! I
Oya, Usui, Kimata, Meretriz lusoria NH3; — 30.26, + 60.52, + 94.18, - 182.92, m
and Ishikawa42 (1776) T (3553) - ( 5529)  ( 10739) pp
(NH4)HCO3 — 160.62, £ 321.25, -+ 642.50, H- 2570.00, 5140.00 ppm
( 2032) ( 4061) ( 8122) ( 32489) (64680)
NH4CI —1250.00, =+2500.00, +5000.00, -H20000.00, ppm
(23363) (46725) (93450) ( 37380)
NH4NO3 —1250.00, £ — +2500.00, +-10000.00, ppm
(15613) =) (31225) (124900)
* | . Keep the valves opening, - Opening or colse the valves, < Close the valves,
4- Close the valves and then remove with the foot, {# Close the valves tightly.
. . Tapes (Amygdala) - .
Nitta and Nakai4® P philipainarum NH,OH After 86hrs exposure % ;7 %g)s % éz) %3)4
Okubo and Okubo? | Embryonic develop-
ment of
Mpytilus edulis NH4Cl1 10 32 NHyppm
( 554) A774)
CH3COONH4 10 32 NH4ppm
Emb e devel ( 554) (1774)
mbryonic  (evelop- NH,Cl 10 32 NHyppm
ment of 4 PP
Crassostrea gigas ( 554) and)
CH3zCOONH4 1.0 3.2 NHyppm
. (55.4) 177.4
D stage Larvae NH,CI 3.2 10 NHppm
177 ( 554)

Crassostrea gigas

S
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G68T



1896 B I B % B O® FHFN455E

EXHET7T v EZTHEOEMEAORE CH-> CLRD LD CKEDIEFEL ULTHWSD
AR Bt Tna,

PED7 v 227352002 A L5 EANDEBEORBE Y i+ L, HE:
THBEOT =T RIAELI DL, ERCHES LR LY bTeEDdOND
LIADEM7 v =27 OBRERELLABNZ R EEHIND, CORKEAL TR, B
DHEY B B WTE RN O SIREEY T O MO KA, BOLEEKES LUHRE
EDRELSXBELTWABCLRERT S, COHLDONTRASE, LVFHEMCHENKBE
'C“%Z)o

BIEHE LCFRERKERO7VE-7-NE

19684EED 7 TIBKN 13 HIAKENTE R NT® 7o =27 BARL SN -72DR 4 A
308, IMAHMED 72, 1ug-atN/ £ TH D, ABIFH TS F208~6 H17THD 3.6¢8-
atN/ £ THhote, ¥, PRERKERO7 v = =7 BORERKE 394, B 14.
5kg, WEEBE21EDHAED 60pg-atN/ £ TH - 2%,

AEDERICH N THCHERL BAD LN WEE O 316pug-atN/ £ YT TH
D, BIERESDWAKEFO7T v 227 BRNACEELE 25 3E LN,

= #

1. 7avy 44 0EBEBRCS JETRNEMT V220 2 OBEEHET DD
FOTHEOEBRERS LUBRTEERETIERY TR - e

BENEE, FEKE, BASWE, TRAEERE, MERHE, 2~ 7BREKEERX
i, REZROHREER,

2. EEERCOWTRKER LCRAREC L 52EAbNEh -1t REBERT
BT v =y AIRINE 10004g-atN/ ¢ THENZLN, BERXOWEBLFREEET
REBEETO /-, FOMOEE TR 316ug-atN/ £ ¥ TrstBE L 203450,
1000#g-atN/ £ # LR ETRBEOHEIMC & /s > TRECHRKLE TR
ifi?%:{ab Ibﬂf\:o

3. ERERECOWTEAESR L ORERBC L 52Z04 50, KR 20~22°C ©3F
AUT4A8K AR TIRINE 3000xg-atN/ £, 72859 T 2000ug-atN/ £, KiR 26~27°C
DIFAVTASKIRIE T 2000¢g-atN/ £, 7T28:RHRE T 1000pg-atN/ £ & L O ERE ED
B CTRLERSET 53 O 2 Ml i,

Summary

1. The present study has been done to make clear the effect of ammonium
chloride concentration added to seawater on the following physiological functions of
the Japanese pearl oyster and the lethal concentration of ammonia-N for them.

Oxygen consumption, Filtration, Secretion of byssus, Weight of crystalline style,
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Release of mucus, Succinic dehydrogenase activity and Growth after exposure.

2. No significant differences in activity of physiological function was observed
between the experimental animals eprsed to seawater added with ammonium
chloride which. contained 316 ug-atN// or less and the untreated control animals.
While excepting for a few physiological function, it was recognized a general ten-
dency that as the concentration of ammonia-N increased the activity decreased (the_
release of mucus increased) in 1000 pg-atN/l and over. The oxygen consumption
accelerated, and the byssus and crystalline style were not observed in 1000 pg-atN/!
and over.

No effect was recognized, however, on the activity of the temperature and the
duration of exposure to seawater added with ammonium chloride in range of 20-_28°C
and 24-120 hours, respectively. ' :

3. The lethal concentration.of ammonia-N for the animals varied depending
upon the temperature and the duration of exposure.

Some of the animals were found dead or faint in the reaction to a stimulus by
exposing to seawater added with ammonium chloride which contained 3000 pg-atN/!
for 48 hours and to 2000 pg-atN// for 72 hours in range of 20-22°C, and by exposing
to 2000 pg-at N// for 48 hours and to 1000 pg-atN/! for 72 hours in range of 26-28°C.

Most of the animals observed the faint reaction were found dead few days after
transplanting to the sea-farm or a tank with inflowing the natural seawater.

4. From the results mentioned above, the comparable limit of ammonia-N con-
centration{for Japanese pearl oyster may be determined as presented in Table 4.
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NBEOT, FERCELTORLTOKER, FHREREZTR> TRELR. Tibb,
B CokTH®, AHEEOHRY® 5D THLI0LUAK, £hbo0isL 100% O &
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2= OB | ATRE | P | FHBOKER | BOv 4 X* | BB
196648 °C
0 8A5H | 30.2~32.6
I 1 6. 4 | 296309 | 4.70~4.80m  1967ZF
2 8.3 | 30.8~31.8 | 2MEAN 15108
3 8. 2 | 30.1~32.2
1966
0 9.29 | 21.6~24.0 | -
I 2 9.28 | 21.1~23.5 | 5-60~5.70 1967
3 9.6 | 21.3~24.0 | 2MAR 12.19
4 9.27 | 20.3~23.6
1967
0 5.23~24 | 20.3~23.9
I 1 5.95~26 | 21.4~24.5 | 4-60~4.70 1968
3 5.25~26 | 21.4~24.5 | Z2fAAR 1.9
5 5.23~24 | 20.3~23.9
1967
0 7.4~5 | 24.2~27.8
v 1 7.6~7 | 23.6~26.8 | 460~4.70 1968
2 7.6~7 | 23.6~26.8 | 2MEAR L9
4 7.4~5 | 24.2~27.8
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CNFERBENDRAERELROBAASEDOND LDy, 2HEETIREL
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FERIOWTER, BEBIOBECEWT, BYT3RIC4HHB TR T TRREYEL
RO L Bis % EERES b OBEIG20%B B I N, 0B, wF - BELE
BAEE 2 MR LR D &0 572 2 BHED EERNKIBSE HD T %, FE%R30EHICE
Wk, 4B LIRELEOANDRZETEY S OEENRRbNB2, B CHExE
e BrOHBREELE S RABHEIDRD 2 dib s,

ERI TR, HESOEENERL, I, VLD IR REWERLD - fofed, K
BIBHEDEBR FROTEYBE L, ISHERLRWTH, B TS5, 1B LT
WFE CIR MR « M5 ERIBEOEBKES O EE2% {BE INT, 20H BILRW T,
gEEAUFLE, BE - LFLREE, RBELE~NOBEITREDLR, 30BEKS L,
OB CHRYE - L LRBAOEREO MKLHI80% L BnELRL, 1BHAHT
REEEREORND R HEGEEO BERIN0%EHEIN, LrLksb, B CHE
ERR > TOESS FTHORENBITRBCEZREIEDL WL D TH B,

Fo2R ) F AN FOHHEX

(5 3)

% B | A THHE A B C D E
0 18.2%| 0 43.9 | 30.3 7.6

I 1 19.5 4.9 | 28.0 | 36.6 | 11.0

2 10.6 5.3 | 38.3 | 39.4 6.4

3 9.8 2.4 | 31.7 | 47.6 8.5

0 4.4 | 13.1 | 30.4 | 21.7 | 30.4

I 2 15.0 0 20.0 | 35.0 | 30.0

3 12.5 0 25.0 | 45.8 | 16.7

4 7.4 0 48.2 | 29.6 | 14.8

0 10.3 | 10.3 | 19.5 | 46.0 | 13.9

I 1 12.2 | 10.8 | 25.7 | 36.5 | 14.8

3 7.9 | 17.1 | 25.0 | 34.2 | 15.8

5 5.4 | 10.8 | 20.3 | 41.9 | 21.6

0 12.9 | 12.9 | 28.6 | 32.9 | 12.7

W 1 16.4 55 | 28.8 | 32.9 | 16.4
2 7.3 2.9 | 3.1 | 87.7 | 13.0

4 8.8 | 11.8 | 35.3 | 35.3 | :8.8
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Fo2R @ F AN ETOHBRE
(5L)

2 | ASTRE A B C D E
0 6.9% 3.4 | 22.4 | 51.7 | 15.6

I 1 5.4 5.4 | 23.2 | 57.1 8.9
2 3.2 8.1 | 17.7 | 53.2 | 17.8

3 1.9 3.8 | 11.5 | 65.4 | 17.4

0 0 0 0 81.8 | 18.2

I 2 0 5.9 0 58.8 | 35.3
3 0 0 5.6 | 72.2 | 22.2

4 0 0 0 64.3 | 35.7

0 5.2 3.5 | 10.3 | 58.6 | 22.4

I 1 2.4 8.5 | 11.0 | 57.3 | 20.8
3 5.7 5.7 5.7 | 60.0 | 22.9

5 2.7 5.4 2.7 | 58.1 | 31.1

0 4.7 6.3 | 14.1 | 54.7 | 20.2

- 1 8.7 4.4 7.3 | 52.2 | 27.4
2 3.9 1.9 9.6 | 53.9 | 30.7

4 0 1.1 | 14.8 | 50.0 | 24.1
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T, EEEORELONWTE, BEEL T {0 5 2 BoMEN T,
ERMci 3R, REEROHER DR B EARI bbb, L {CEFOERT
1L O0~0.5 BB L D & I~2IRB OB BN EF ZDEVWHOHREBIEL RT3, T
rbhb, BREZLCERCERT5EMEEHROHE L ORI EEERH 5 & Bbh,
FOBMOEWE, REDEXOHRNELR2LEL1bN5,

BEZLUTHLERFNEET E T, EhREEORETHIBEOKRMLEET S
i, FEOWERENLIRLEBRNC L THHN, FORERELRIBELES
ik, BEOABEMNTHECEEYRIEL TERRBOEEL RS LY, i, FRE, BEE
REDREBOMETAYPHELRELI LT, EREORAR T 3R, EHL
Bt L THBEWEEY LT Ebhb, L CEKEOKENBVWEZORKFN
T, BY2LIcE s 2heBRT50R300 4 BEE L, Tk, BFE, SEIMEWE
HETH-Td, 1EBEHIBECETNLELBNRS,

= #

D FREXORELZEDHLDICTRD BEL]KOWT, B ELLEFET
hcBEHT HRMOEREN, BEBRO AoABREOELE LCERREC R LIETE
Wa BT Ak, HHEHOKEMIK0, 0.5, 1, 2B 4BEYET, B 3E
DEBEIT- T,

2) EFCIR-oEBRTE, BEELCHHEME L FBEEO Ao EmRE L ORIk
BEERR DI, EHEOEEMN 2 HMAETR OBEHECENTEIRTWD, T, B
MPORBKSO LEBIBOHEE{LY R ThH, TOKENEWEIG YBTHENTED,
BRENCBRETEROHER DR T b,

D BEBERTR-TERTE, BRR2EZLTWARMOBER & - TEEEOE W
EOABEREOEZENRDDHNTD, $ORLETHEOBREREREC/NINL O LR
I, ERS THEAROFEOBTEMCLBEERZERED ORIV, BHEOREID
WTh, BEHEEMCERDZXEDLNR Y,

O DLz bERBEOKENBEWEZOEKTEMCEWT, BEELE FTx
P BEHT DRER0SEREL L, &KFE, JENMENEES T 1 ERERE TR
LE1BbN3,

X ik

1) ERER - IO—F -« Nz 1970. BESMHcABUISEERCETAHE I. BT
BE9 2 EEERMASE. ESTERKBIER 15 1900—1912.

2) W EEeETH: PR 1956, ERRSOMBENDEE 1. REERE ERESOELKSOE.
ErEEkER 1 10—13.

3) MWEAKE 1961. 7 av¥ 44 D% 5FEMCEET 2 a2 T —10. ErERkEHe : 619—
635.
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HEI FREEE0ZEL

e UG
-ty 0 0.5 1 2
A 17.8ng (50. 1mm)

3 17.4 (49.6) 15.3 (48.1) 16.0 (48.9) 13.0 (49.9)
6 19.7 (49.2) 20.3 (49.4) 19.1 (49.2) 17.8 (48.6)
10 21.7 (48.3) 21.2 (48.0) 21.6 (47.7) 20.2 (47.6)
13 20.6 (47.9) 20.6 (48.1) 19.9 (48.3) 18.2 (48.4)
17 22.6 (48.2) 21.7 (48.1) 19.8 (47.8) 20.2 (48.0)
20 21.8 (48.3) 21.4 (47.9) 21.2 (48.7) 20.7 (49.3)
24 23.5 (48.4) 25.5 (48.7) 21.6 (48.4) 21.9 (48.3)
27 23.3 (48.8) 20.7 (49.3) 20.1 (48.4) 20.6 (48.8)
31 22.2 (48.4) 22.3 (48.1) 22.6 (48.9) 20.4 (48.7)

¢ ) EBRERT,

TERL HREEEOE

B LR
W 0 0.5 1 2
TR 19.5mg (49.5mn)

4 19.2 (49.6) 17.4 (48.1) 18.3 (49.0) 16.7 (49.4)
11 19.5 (49.2) 19.6 (49.2) 18.6 (48.8) 20,0 (49.7)
17 22.1 (50.0) 22.0 (49.3) 22.3 (49.7) 20.7 (48.2)
24 24.1 (48.9) 21.6 (49.6) 23.5 (49.1) 21.5 (48.7)
31 22.0 (49.3) | 21.1 (49.2) 22.7 (48.9) 21.3 (48.9)

() BBEERT.

HNEL FREEEOEL

Bz URE
- 0 0.5 1 2
R 24.4ng (49.6mn)

6 2.3 (0.9 | 194 9.0 | 200 48.5 | 18.7 (GL.4)
13 2.0 (0.5 | 243 (49.6 | 247 49.D | 2.2 G0.9)
20 205 G0.8) | 2.7 GLO) | 205 (G0.0) | 209 (5.4)
27 202 (0.9 | 208 (0.5 | 208609 | 20.6 (LD
34 23.6 0.5 | 23.2 GL2) | 227 60.9) | 2.1 GL.D

() IBERERT,



FEEZTFICATRE U 7o 3B SR I B9 A T 9E

II. EFNEROHoEPEHR DT

EE B B o — B-f &g =
B 3 3 % B % A

BRFENE2R 2 B2 BOBTCRT £ CTHEELOBMER LT, 1) ORWRHKCD
D EhE BN LcE EORBTHRETHC 203D D, Ele, EBR L- TRENEED
WERCRT LD S, H2BREORMEFCER LA, HEREOE TRWERNT
BLIEDOTWD, LLEARD, CDOZ LIDWTORFEREZMcE T EDLED
TH-T, FRPERAERIBEINTHRNWE D TH D, BIEL R, EEENHO
ChrELLFEEhCERTIBEOBRER LS T, BEBE0 HOLBMREPERDO R
BREBEy R IIETCLREDLHE LT,

o TARR, BEFHAZELETCRT  TOEThB RN EDERRECE L E
TEERRBL, ¥, ERAHL OMERYRET T2 ERY TRV, TORER
BleDTHET S,

WAL, RRCH I MR BB, HORBEEECEST %,

£ B A &

EEAIL1968, '694ED 2 MR iz - THEHI B 3 EIEHE L 72,

KBRI ——19684E 8 Ab D 9 RIConi) Tt o Tee RRICH Lz HRBIBEE O 2
ERT7AVYHATHD, 19687 H 9 B EMALTHBEBL, SA2TE»S 9830 %
TOMEEFENEER L, BRREECHE, B4 10~4.20mm 0% [5< 5 |2
MLl o2@ANREL, ¥, BEANERS LR LDSWERIN B BOBR T
HHCRBERENLIMM O 740y 1ED T [HLAH] KEBALK, ¥k, BT
Rk 2 BERSE30 2 L, BELE Lk, BBt - ke

BIELURE2BERERCRT £ TOM, ZhEH2TRY, 2Ok L5725
BMa# o,

* Masumi Hasuo, Kazuto Yamaguchi and Shoji Funakoshi. Studies on the various works
followed to the nuclear insertion operation. IIl. On the influence of exposure to the air.
Bull. Natl. Pearl Res. Lab. 15 : 1922—1930. 1970.

T ENCERPFATEER No. 190. (E3EskBIuARE1s « 1922—1930. HEF455E5 B)
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0.585R, 1Msfd, 38, SHR, 8.

ZEERAK 2B, BERBCRAELT, 98148 F CEBKWERANSZEHRIZED W
DRENPDEBHSLCETL, BTV, COREABEBHCE Uik, RHMET
BETF2MEBCETERYTRo7,

B, BHBEOEWKC L3 BEoABREOE(EAND kDK, HFRADERZN
Ell, MECEMEL, ML F0%7, 14, 21, 28k LB H B ENZFNEBE R
FIANCHIB0 A HE L, BB L T2 FRAEID B L, FRTHR, &%
DERE, P—var NIV RTRELK, £, NECHUERINCELZBET S
I, #E%10, 20, 30, ¥ LT40H Bl FNFNBEMEMIBICIORZHERL, BEaAX
RO EMO L, w2 U 0%EKRTEEL, FHEC LTI 74 %D
Y, S4¥—O~v vV r—zF oL RELELEE LR,

—7%, EREEOBEY T/ kd Bl L0k, 11ARaC ERE 2 Tiev,
19694 1 B 9 B EHEZ BRI Uico BERMMRKS 1A TH %,

HERI—I1968F10A L ERL7c, HRARBBREDOWH 2FET I Y H A THD, 9
AI0B R B TREER D, 10H158 2522 bl » TRRFM 21T/ - oo i
REBICREY, ERED.60~5.70mm D% 2 HANL L, ¥, RENSUMERINDE
DHECHET S HCRERNSMM OS5 7 4 VR LEARE Uiz, ik, MO HR
I TH 3R, BELRELCERFERLER L,

BELAOZEhBEHORKMEE LOCNE - BEOEE, EFERERILALTH D, &
HEREK L ERBAEBCNAELT, 118148 £ THERHED WHEHh D EBWECE
TLTHE, TORMAEGMEECKE LT, ABETHEET 2mBCETERETR
-

E%mg@ﬁﬁ%ﬁ&5%@@E@HETﬁmbw¢55Lﬁif E 5B PRI ER
REFET B B A TTn > Teo 19694E 5 B FHL10R LA0 2B ARKREER L, K
DERIAIZR I BT 5 oo BRIMZNIINA TH B0

FERII—I19694E 7 BICER Lice ERICHELLERENEER 2FLE7 2V H 4 Th
be MAMILTIEER1I969E5 A 2 HICBB L, 7AIEAB22H Chbie » TREFME
Tle - tce BREEECRE, B4 60~4.70mm Ok 2 AN E L, BENDWMIEEK
ANBBEOBEECHTS BCRERZYSMMO,05 7 ik 1EANE Lz, ok, &
IO Bz Trk 2 B304 T7e 0w, BZELBRE DEEFM 21T -,

BRBRO RoZhEHKEH, $JOHE - BROHEE, EFERERILALTH S, &
U, BEANSWMERINDBLERTIIOOEAMMPIERT LB, BRKT7,
14, 21, 28, K XU'3BHEKF- %,

ARt hBERY KR L EREEFCNEL T8 ALI8H & TANIAHISED Wi i20 b

ERMICET UBEXTTRV, TORBAIEHBRCHE Likt, AMETERL T 2m
BRET LI, BEMREOEEY T/ H0d DM, 12H16BRERDOFERZ T/t - e
BERBEEHS A Th%,
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£ B B R

1. FEAEROZEIL

ERI —ERBOTEAROTILHEECEYE 1IN, FEIRRT,

WK 7 BE TR, SEHEME L JBEROTEAERCHEL Cl0mg BkEmL T
WB2%, 0.5, 1RMBCE~T, 3, 5, SEMEIHEMOBENENWL D ThHb, TOK
210 H £ T8 MBI, M0 4 BN TELEWVERRLASRLRAL Thb, Eik,
SR, SEBMBIUEECARCEREMLTHY, TOoBRBLDOHIERL Ty
5, 28HEHRABEIREECEEBY RT L5k,

ERI —HFEAROREEEBOELERLAONE 2R, FEILTH S,
HEAEBRABLICHEKEZ 7T B F CREMOENLY - EDTWAHH, TOHRDEK
HOBHXEIbELThH- T, BHEMNLOM—EDERE2 RHE T &8 TER0,
SR —%3K, ARMICHRADEHEBDOE/ILE R LT,
0.5, IRMBOFEAERBIIFEKHK28HE 2T, M0 3BCHNTENELZRLRSLHE
BLTWD, ¥z, SHMFI28HE ¥ TRIBBEWEELZRLTHT, FRAEEDOH ML
B O ) BELRBENEET S L5 TH %,

131t
30
29

XiE %8

19 B

45 26

25

e

35

30

25¢

8 BER]

0 7 17 21 78 35
#£8AE K
3 HaEEEDORIL
2. BENOHWMHOEA
BRSIERINTHCE TR, ~BOCHERERBODWMHELTT bR, RNT
BEEBIERIN, BRCERBOERITRbN 3L KRb, COMOE/DEHT,
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F OO HOEBERBCHEERZEDHNE Z LM5HY, KEIETOBCAHWERINT
WHEOEMAHEL, FOBENHESHORELE 4R,

B T — 3R 20 H Bicl 0.5 B RRE O R BB B TR I T B EERSEE
INB IO 4 BECIE D SN0 0B BICE » T, Bh BN 1 B2 EOEEX0.5
B KX TEBEBSDWER IN T B EERO HBREENMEWEE A DN D, L
Lighib, 40HBciohiE, 5EBEEERY CHEEL L cHBBEAELRT L TH 2,

ERIT BRI ECES T, EEEOXNERE T3 EREL2KBLLNT,
H5S FROEOERCEN LD Th b, ¥ic, SUWMOBBEAMBRE, FBEK
TrRART, SREEMCHEERERIBDLNR L,

ERM—EKE 7 HECR L@ LA EOBEKCHUNRARSNIeh»Tee 4BHET
i, 0.5 ERIB S EEEO 2 R b EASEEIND R, o4 BEabhk
Ve 2IHAR R B Y, TRTCOBICEBEKEDOZ YR T HMEENREEND LD WinDo 35

FE1E FAITEOHBR

£ B RN BRHEE A B C D E

0.5 18.2% 11.2 43.4 19.6 7.6

A 1 14.3 8.6 40.7 28.6 7.8

< 3 13.6 11.4 43.9 25.8 5.3

) 5 13.0 10.1 43.2 29.5 4.2

I 8 13.0 12.0 37.0 32.6 5.4

0.5 10.5 7.6 34.3 28.6 19.0

5 1 9.1 6.8 34.1 33.0 17.0

R 3 8.2 8.2 33.6 32.7 17.3

|53 5. 8.7 7.7 28.9 40.4 14.3

8 10.6 9.1 27.3 34.9 18.1

0.5 5.4 16.2 35.1 27.0 16.3

A 1 11.4 14.3 31.4 28.6 14.3

4 3 7.4 18.5 33.3 25.9 14.9

2 5 12.0 16.0 32.0 28.0 12.0

I 8 10.3 12.9 38.5 23.1 15.2

0.5 0 0 19.4 45.2 35.4

5 1 0 0 12.5 37.5 50.0

> 3 0 0 14.3 47.6 38.1

L 5 0 0 35.3 47.1 17.6

8 0 0 31.8 45.5 22.7

0.5 10.4 14.3 33.8 32.5 9.0

A 1 5.4 8.7 40.2 34.8 10.9

4 3 6.2 9.3 46.4 28.9 9.2

A 5 4.3 6.5 49.5 30.1 9.6

I 8 4.6 7.7 50.8 26.2 10.7
0.5 6.2 10.8 46.2 24.6 12.2

3 1 7.3 8.7 46.4 24.6 13.0

» 3 9.5 4.1 47.3 28.4 10.7

U 5 2.6 7.9 52.6 26.3 10.6

8 4.2 6.3 54.2 20.8 14.5

A N XD IRNICE B KFXDPignicE C:/PFXDHBNIE
D:kFXDBNIE E:R&Xvii’s
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HEf CO¥BE %52 0.5, 1, 3% L05EMEIERORBCONT, SWHOEHK
BE-BRE-ERENOBTELBERCEALTND LD Th 5, KM TIREWEA
MZRLTW5D,

3. HEKEEO LK

B UESREY F XORNBEIUCED, ¥, VIOBER I CHERCHEEL, &
BX55], BRHREICEFOHBEYRLEONEIRTH D, BHROF X, vIWKLD
SR FADOKNE I mm PLE, KigEdd-T, ¥, X054 H00E, 3HLTF
ho THEDEREYL L, NFXDDIRNRE, KFZDDRnkE, NEFXDENIE,
KEZADENWZE, AXxX» v IFFO5BEHCSE LY,

ERI— (5L 5] TRAFADEWRFOWT, SE:REE: 0.5 BRERE & O
BEOENEDLN, SHHBCEOHERIE YV, Tk, NEFX0D RN ELONT
W, O.5HRIBfICHERL T, BHEMREWEHIZ Y TOMBRENEL 25 ETN ) v oth
Nde LU D0 L] TRABHKEBELMCEREZIFDLNRV, TAbOTZ &
2, Dl ed [HA1 DN TE, BHEMOEICHA L CEOBNEHRIHE
THEELZLNS,

ERT—2hBHREOR W L ARBEHO* AT OBBESBECEROEIRDD
Nizve 0%, ZhBRHOBEOER  EHRAE L OMXREESRD bIIg,

ERII— 5L 5] ThF 0Bk, 0.51HRL 5, SEMELOMCER
ENRBOBN, HERB2HF LD L FOHBENR N, Thbb, BHREELEKRE L
DB ETD SN, BENEL 23 B0 P ERO MR M2 HEAEZRL
Tnbe ¥k, [300L] TREBMCEROENRTRD SN,

1 g

EROKRND, BEENBROHoEBEREOEBYTFREACEBYIEEL LT, B
e ahig, @Eo BoABREREAETY TR &> TEERRELVETLTN S,
BRBRR—GEEANDREE 2 ¥ 5 T B, L Li2h, SERRXS L DB OE
WIZX 5T, BEEOCHEIR®, COHANEL->TWT, ERIFLICERICE W T,
BHEEOBE M EERO ROLBET  HENH Y, KESEWESICREEICEN
EZENBLD THB, ChIL Lo ThH, EEOBEFMCE T, BREALBCRT
TR XZERNTH- T, ZHEEH L I ERBEENE, Ao4sBENSENOXE
RHSbNBZ BT bhindorabid, ZERI, MOoFEOZEFERTOEN
KR 27 ~32°C DHIA B 5 7ze F2, ERILCOW T, HEREOHFREKERDOH
BrBHEHOR, L OMCEBEEER AL WT, EHELELOER LR L > T
o COZ DD, HF (BPFEHTOERKERIT~25°C) TR WT, HHBREKEN
BWEAKE, BEBROENEHOERENMEBRThERELLVWIDLELDbND,

e, BERBROHBORBILR > T, MELCOWMHRIND BORBEBIHBEEY %%
L, ERIRLCERM TREFEHOBHEKC L - T, TOFHOEINER S THT,
BEARWEACRERE-BEE - EREOBRTEIEREEHCLRL GRVWE D T
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BB, 0%, HHCEMTBEEMOBNC L - CHEHT 2 HBORERERD, 5
FERINZBORENHERC BN THEDLBEbb, ERII TIIAKED TR
Y, EREOKEEK23°C TH B2, ERETIEO35EEHICIEISCALETLTNT,
DWHEINDBOBFTEMNERT, MEhNTERECH SN, HKEOEBRER->T
DEBL SEHBO 2 EDWHR L T B EANRL S BDbNAahoTle, ¥, FWHO
EEBIMBEREL BB L CRE LT, SBBCHEEAERIZLIE, Thb
b, HHEHOBMOEZNC L3 BEORRIRD b,

WICHEh B OB 2 Mg RE 2 ¥ AR EOMARLOBEY 2 DL, EBI, &
RI T, BHEHSECEREEHEOHBEENMEL 2D, 0% HHEHO HARNE
EHRH 5, BRI TRELBDDZ LR TERN T, OF D, hBEHOBM L EEE
BB oC RESE VB TREERS D, BHOBEAE  RREEKRO RECE
THEEBRBILZ ERHEEINS,

PED b, EEOKEIBWEBIEICE TR, EREREO Dy ESEEREH
Thid, B L - TEEOZRH 3 NA0ETREBLEEY LIEL, BREOHOE
BWEHOEEY R b, Fh, RERCLT, FhONERSLE LD SUHRINDE
DBALEEDY, THE, FRABREOMBEENE D, BEMELOHMRY
BOBHRRLEZIDOEHEINS, LALEXRD, EHACEEBOKQBIMEWELT
REhBHOEESTEECHbbNBC 2D Ex bk,

= #

D BEFNE&R L H2HOBCRT ¥ CRETCEH L 2BoNd 0ib b
2, TORMOEE BB O AOEBREBOEN, ERELLHWHERINDEOHEE
BIVEEINDIEGRREL OBELYRE T 5709, BN 3R OEBRYER LIz, &
hEH O 0.5 1, 3, 5, 8D 5 BEdHiT 1o,

2) EZ0RRCEWTUL, EhBEHOBERE R, Bkko Bo4TREDH
BeEBLBLEL, REACHWERINSBORBEN, BEEKOBREENEL &
LMEMDD DN D,

3 KBOERTR, BEELREEIRDLNIR,

X -3

1) RS - (10— - T 1970, FRERCARU ISR A5 1. B2 LIk
3 AEHRENPE. By EEPFES - 1913—1921.

2) MEARE 1961. 7 3% 44 D7 > BEMICET 5 AP T — . EvHEHE 6 619—
635. ’



1930 MOE K OB O# TAFN455E
NEI FREEEOZEL
AR 0.5 1 3 5 8
TR 23.7ng (52.4mm)
7 36.7 (50.7) | 37.3 (51.3) | 34.6 (52.4) | 33.4 (52.9) | 34.2 (§3.4)
14 39.7 (50.6) | 38.3 (52.2) | 43.5 (51.4) | 42.0 (52.9) | 37.3 (52.9)
21 43.1 (53.3) | 41.4 (51.7) | 39.8 (52.5) | 41.0 (53.1) | 37.3 (52.1)
28 40.1 (52.5). | 40.8 (52.3) | 41.1 (53.1) | 39.7 (52.1) | 41.2 (52.6)
35 37.5 (53.5) | 38.9 (53.5) | 36.1 (52.8) | 36.0 (53.1) | 37.9 (52.6)
() BBRERZRT,
HEL HFREEEOZE(L
5 HrRY
m 0.5 1 3 5 8
i 27.1mg (53.1mm)
7 29.6 (53.6) | 34.4 (52.4) | 29.6 (54.2) | 29.3 (51.9) | 31.9 (52.3)
14 34.8 (53.1) | 32.9 (52.4) | 31.7 (53.1) | 33.9 (53.1) | 31.2 (83.0)
21 37.0 (54.4) | 31.3 (53.1) | 32.4 (53.4) | 35.2 (52.6) | 30.3 (53.4)
28 29.6 (52.7) | 30.2 (53.4) | 31.0 (53.8) | 26.1 (52.1) | 25.9 (52.0)
35 36.4 (52.7) | 38.6 (54.4) | 33.7 (53.4) | 34.0 (53.0) | 34.7 (53.2)
() EBEBRT.
HELD HREEEDOZEL
R
m 0.5 1 3 5 8
[ A 28.8mg (48.3mm)
7 37.3 (49.1) | 35.7 (49.5) | 34.8 (48.9) | 34.8 (49.1) | 32.3 (48.1)
14 35.4 (49.2) | 34.5 (49.5) | 34.3 (49.0) | 33.8 (48.7) | 33.8 (49.4)
21 38.3 (51.3) | 40.6 (50.8) | 37.1 (50.6) | 37.3 (50.4) | 35.7 (50.4)
28 34.6 (51.6) | 33.3 (50.1) | 30.0 G5L.3) | 29.5 (50.7) | 29.6 (49.9)
35 39.4 (51.6) | 39.3 GL.7) | 40.0 (52.1) | 35.6 (51.2) | 87.7 (62.7)

(

) WBREERT.
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長方形


T a v hH A4 ICEHET A Procloeces &
DR HRITE] T B 5L

I. REDHRE L FET L X OBREOSE" T

R 0#E XR-B B AN - -REXHE B
T ECEK BT SERUKBEASE AL EE R RS

RKERHEBEP L TTFIYHTAREETDHAZ2 VI I TO—FE LTREIN, B
Bl « WAED © X O Proctoeces D—FE 2 L T+ DIBREBRENTiobhiz,

1967 7T He =B EEEBOERBERBL SNT, ENLSWMA LT 2+ 5 1 iEK
FHET-> RBCRBCHNEERNBEIN G, CORAREYRELRLEA, ik
DOBNRTERED X 22 ) 7 HREEINK, LhL, KAEO7 2 ¥4 11k Ligs
BELCOWTIERE OB DR HH L Tlinh - ledd, BAOFERDDRWETRS
DEBEAEZLNITWRBFEBEINH U S LWARREERERNALN, KRICLHHE
DREADEFRIAFEL TP HEACTHCHBRTILELDNT, ZOHREDSHRDEYE
FIAOMEME & IR ECHREL TS L IBEINIOT, AFECEE L,

c T, ABOT 3 ¢4 4R B E LA 2 IR S X O D THHBIC D\ T
&7 %,

1. BEBEEITBRPERE

1—1.  #REER S NCEEH®
BRPRNE S EE RS, MTLREDES S8 2 FICR L& D E L Bk
LOFRBERDT 3% 4 Th b ,
HROBEROEE Y- T, HRACEBYREL, ¥, Lk L CBERECS
3B BRDHFEY B thic AOKEHE 70 %7 v 3~V TEEL, 1~2 BRIEEXD
ATERRS & OB RE L7 0t AR A H K L, chik, EER 1~2 B

* Seiji Sakaguchi, Tosikazu Hosina and Teruhiko Minami. Studies on a trematode genus
Proctoeces parasitic in pearl oyster, Pinctada fucata-1. On the morphology, paraéitic
status and the distribution of pearl oyster infected with the parasite. With English sum.
mary, p. 1937 Bull. Natl. Pearl Res. Lab. 15 : 1931—1938.

T ETEBRPIITES No. 191. (BT EBMER#HE 15 : 1931—1938 4555 H)
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BEORKRPRALENKET, LrdREARKABEZELBILEN > b TH D, L
T2l T, DERLUBRCRTA2EEBIERCEREINTWA, £RHEES L EHE
oW TR EDHBETRVEE L 725 TWB & 2l HENRV,, MO BN T, L
B L B MIC 80 B BERE BARICEET S C L, AR ¥ @M EE 2
L, 2KOAT4 K55 2ATIRIATE LOSUERE UTRIADBFERR S L,
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1R TavH1eBlT 3 BAREOTAELM
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5 51.2 | 26.7 15.3 4 0 0 1 1
6 52.2 34.7 19.5 4 4 ] 2 6
7 56.5 35.2 21.6 4 0 1 3 4
8 54.8 36.6 20.9 5 4 1 2 7
9 52.3 39.6 21.8 5 1 1 1 3
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BTRELBERES LORRERRC BT 2 BRI EE 2 RICR L, ARG L


bos
長方形


5H  BREA < 7R REBE—7 3 ¥ B4 I1CEFET B Proctoeces [RDW IS 2 5% 1933

F1R EECHT 2 REOHFEIRE L £ DIEME

1. BEEOOBNECHEZ b > TEEFEL TV B HE

2. EEDOERRICGENCEBAICEHLE L TO A HWITIEEVBER
ROBHERT (RED

3. BEMPLEDICL, B IN—FFATEBLD2RUICHE

AYDWBROT aX T AL D) L AREINDN, BEOEHRCKT 5 EELSDOER
KRR HRBRRERE LOFEHEREZWHEHAZRA DN, BEA TR 1IMEO7 2 ¥4 41 519

RO RENRFEL T b DHH D, BIERAICH Y TRFLEKE R DR, BE1
~5RBIEBED D DREN,

2. HEOFE
2—1 fEMER L CBESE

mAEEEELSIOBL, F& UTASCEEOEAER, b5k Neutral red 1 & % 4
AP RIC DN TR Ui, ¥, BEOME L 2 d1c Zenker I CEEL, /S5 7 4


bos
長方形


1934 B s BE % o ® ir2psntlotaed

F2R BRAERICBT A7 av ¥4 ORBRYERR

— ¥ ® | goss ~ BEROD
HOER) R\ i | wizma | PR SRMEARS mie | o
3R | 7. 9-8| 57 6 | 10.5% 1~ 2
B 7 R 7 67, 11-15 | 30 5 | 167 | 1~3
” 68, 11- 8 | 105 0 0 0
= =
B 7 B " '68. T-24| 65 0 0 0
2B T8 R ” %9. 5-2| 35 3 8.6 1
" %68, 2-7| 27 12 | 44| 1~3
L D B ” 68, 4-13 | 9% 9 [ 360 | i~5
” 68, 11-8| 24 10 | 4.7 | T~5
T R " 67, 9-11| 40 %5 | 625 | 1~10
FEER &
T e S " '69. 4-21| 35 1 2.8 1
SR AR " 67, 7-26| 25 3 | 120 | 1~4
= B
e " 67. 7-12| 80 0 0 0
FRBHERRE 68, 430! 29 0 0 0
- ” 67. 11- 4] 30 3 100 | 1~4
B R ” 68, 10-18 | 21 0 0 0
k4| e da v R ” '69. 4-21| 18 1 5.6 1
BRE E % K B " '68. 7-24 | 20 1 5.0 1
= s 13.2~37.0¢] '68. 1115 | 22 1 46 1
= B RRBRE 3570600 | '69. 1030 | 55 1 1.8 1
RRERER
16.3~40.0 | '68. 2-7| 12 10 | 83 ] 1~7
il BHOE R 40735 | 68 2-7| 8 8 | 100 1 ~519

VR E S THR%ZED, EhrlichA<w b3y )y -2 o0 R Fho Ol
THEE L7, 2RERRBEIILWMO B LI chACE B 30% 7 v —VEBFLT
BEE L BREER TR, T —VERREE (7 v 2 —v95ce, JKEERRS co) TEELT,
Ehrlich nv b #v ) v - 24 DU THRE L, HEOHEBREOKRSE XX, MHE:, EEL
AR OTEIC 0.2mm DE XD HN—7 5 ADMWER R E, O LD N—5 T 2%
L ORENICELRD 2 TEHl L,

2—2 BERER

BENPSEROH LcBHER W H U S L BEHCE %, B—REELHM L2 TR, &
B3 L ORI 3960 1 X 260 &2 45 790 2 X 710 ¢ DEF TEIL Lo ROATLIT— R
CEEAETH D, EERBAMET WAL I OTERNELRL, MRkl i
2 TWh, RBRBVEAEEYET 23008, YERRETHHRBCEEREIN TN S
Bl EA R m By 2 U THEIN S,
BEDLEENOIMOH LT, ELICHE, BE L 10EEO B4R 1470 421702, i



5H RO« &®BR e REE—T 2 ¥ ¥ 1 CHFET S Procroeces [BOW RT3 3H5T 1935

&3k MBEHRICEZAZ2eNH ) POEREOASIOEL (n=10)

= .
MEG | me mrm ckEm owe | EEEEFI02mmo
AL (P #5 + e (T # + s
&® & 1470 ¢ = 166 ¢ 1723 ¢ + 180 ¢
*® ra 443 + 137 603 £+ 120
[ A 247 + 43 248 L+ 36
” Ww. 266 + 32 273 + 37
Bk L. 326 £+ 52 342 £ 50
” w 379 £ 60 38 L+ 53
8y B 18 + 19 18 + 29
G 23 + 4 217 + 26
® B B 235 1+ 34 225 + 33

X 440 4140 Thote, ThBOHK
i, c0FEFTREREOBENRE T
WOT, HEA0.2mm OEIRCEB LD

CHN=552TEIELRR, ZOMHE
LHHARDEREDRE IOE(RIE IR
WRLIEED Thote, Tibh, &I
1720 180 ¢ fRTHIL 600 #1201 2720,
ET 58 bRT1.2~ 1.4 EHET
503, O, BWER LCEBRELCE N
TG EAETELRNWET L 2%h -z,

2T, coNBEAC LT, AEOELE
TBRRD (B1E-3, 2R, ORER
ROBMMOBEELCNEL, EI1% 2504
+40p, ik 2704240 ¢ DIGIEHRELE
o TNIHEWTHERS Y, $HDTHE
PNBEE D> T2X LBECHERS,

BB X ROT S % RIGHILL  TET D,
X Y T, BEREX AOXRRO
253D 15D THIEL, BIANEERE
& DRI D, %N DK BIRIC

ELUTHECHDT %, ERBADHN, B2R 7 v A4 b SEIRADIE
REDIRIEIHD 1 DIMBL, 08 Cpiﬁygﬁ, ep_iﬁéﬂéﬂ, ev: BhliZE,
gp: o LUBE, o:gp,
X% 340 50 ¢, ML 390 50 DR os: IR, ph:WEE, t:EA,
BCRWEAREZET %, BRAERED u:FE, v, vs: EEE,

BAHEE, ERREchy, BREI0x: vsm: RiREEE



1936 o % O A5

304, WALISOL £ 302 DIRITHED AW EABICEWTEERBY 2T 5.8 H OB
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BFaZXBELNTHD,

AEOFER Y, P. maculatus (Looss, 1901) Odhner, 1911; P. subtenuis (Linton,
1907) Hanson, 1950; P. neomagnorus Siddiqui et Cable, 1960 ; P. erythraeus Odhner,
1911; P. insolitus (Nicoll, 1915) Dollfus, 1952 ; P. major Yamaguti, 1934 ; P. magnorus
Manter, 1940 ; P. ostreae Fujita, 1925 7¢ ¥ 2384& 3T % (Freeman & Llewellyn,®
1958), CNMBLREBEEED S AR, NIRBLCAXFRLEORENLELN TS,
1220, Postreacli x 4 e h V72 LTHFREELARERINIDTH B, Free
man & Llewellyn RO 1 B Scrobicularia plana WM ORETE LD 1 BY
RHL, ch P subtenuis CRIEL TWh, Eiz, TEY dREBERFY V¥ Batillis
cornutus WEETH1EL L TRHELTW%, ABOEE I WHW 5 “progenesis” # it
LEWE B2 BBRE,

b0 b b, Poerythracus® XERBR L OBA/NETH B L, IEERBREDOR
B E TR T 2 Ehbiya@Ee LTERIN D Th 52, Freeman
5P NRBCRZEENDS B bonb, P.osubtenuis DRZ L E 2 Tnb, ¥, FE®
1% Scrobicularia plana QB HFEL T 5B P. subtenuis % JER DO Ctenolabrus rupestris
8 L Crenilabrus melops C ALRPER A Tl THERZBTWbD, FOHEDD b
ik, BREOHNCITIED 1 M03h 5 EE, PEN=ZERYETS 1 BEREDS R
z &b, P.insolitus 3N P. major wENZEN P. subtenuis CREIND L Lice
7z, Manter” & & - T8 INTz P. magnorus & P. erythraeus . EHDTHELY LI
DTH-T, MELXHEL$5 Manter ORIWTEHTH5& L, P. magnorus 3 P.
subtenuis WREEIBDNELEEL T3,

Pl t, Proctoeces DELROBEE O BB DWW TETFMN T LR, COBOKEDOREKL
BB SHL SNIAEE LORB SRR L NEWRETS D, ILCEBEOE,
EBIOCREIRNECEVWTEZ L DEERIFEDOND C L 3—B - OFED S Rk
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FAVYHTANLELNX 22V Hn ) 7k FEOEEL HRTHEE O [ TH SR
bHM, FRECK, DRErERECHE, AEOOCHONLEND, b2 THRHEE
Higkst 322, LD 5 b, P.maculatus, P.subtenuis 33 & O P. ostreae W EARTE & &
25NBe P.subtenuis CIZEFROMEOLOHEDEN T2, ABOEZRIT TN
THERW LUABCEAEERTHD, ZEEOIORBDLON b slczendb T3
b, Kt P omaculatus CREDIENEELDN5B, €535k, ez erhy7e
LTCRREINT P.ostreae Y Ah 3 le D TEBREL BN B, 3Tl Fujita® 23
B Lice B, P ostreae R EDRAEEETHRETTHC e LY, P maculatus CREE
LEBNRNWIMY B E LTRDBLROREINL Y , KBAROWTHERT, BKE
ENOBYPEREYEHEL, RBMEERL mINEERL) 2 TIHICEMICRE LiRicsE L
Tl ZE X TnB, 7uds, Proctoeces BOYHD 1 BrniliO® WX DIRGMED + b b
¥ 2 Branchidontes senhausi . dFEINTWH5BH, COYRIZTISCHEEDRIM LD T
BB, —BEEET YT ADLDL LS MTWNB,

Bakiehlk VBAEBEL WielWieFIRILKERRBABREEREHEER D N
BE&AhpETEEg RICHEH T 2, £, RRORRC oW T—F78 bRz »
RNk EIBESAEHSTEEE RS LCBREZO A CERHDOERYET 2,

= #

7 aYH 4 EET B Proctocces BORBILDOWT, BECRITAELIAN, KB L

57 3% H 4 ORBPDTHR L OCREOHECONTHE L,

1D ABR7av» 400K, B SEBESLCPBERLICEEL TS,

2D FREBERBMALVBREER LOCFTEBCE W TEWERRER SNz,

3D ABRIERLAEOBENOBREINTZT I P HFAREDRDEIRRINK,

D Favi4nbELNIA 22 h Y TOREBLYER L ER, Fellodistomatidae D
Proctoeces WRT A LRBELNTH 523, BELOWTRRBRYEERC L - CTHELSE
725 2 THRELC .

Summary

We made some observations on a larval trematode belonging to the genus
Proctoeces found in pearl oyster, viz. on its morphology, parasitic status and the
distribution of pearl oyster infected with the parasites.

The results obtained are summarized as follows :

1) The parasite was found in the heart, gonad, kidney and mid-gut gland of
pearl oyster.

2) It was proved that the pearl oysters lived under natural condition were
infected with the parastite at a higher rate than the pearl oysters cultivated and the
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number of the parasites occuring per one host was also greater in the former than in

the latter.
3) The parasite was found more or less frequently in the pearl oysters collected

at almost all locality. _

4) From the morphological characteristics of the parasite, it is clear that it
belongs to the genus Proctoeces of the family Fellodistomatidae. We would like to
determine the species after the adult worms were obtained by experimental infection.
of suitable fishes with the larval form.
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BTRELALT I Y1, BERSIVEERREOEWERS 22 LTHHBA LT
TOBBLERNTEDLNTHB D,

AHOBMEELDONWT, HERBHEHTY I v 4 1 OREPLHEETH v +¥, FU 8
B TOEELEEL TREERL TR RNENORERBLZ LRTE o1,

Proctoeces & DBAE LI OW IR IL TP 3 L of Stunkard 5 38, Bl D
b, EEROREBYLHET X1, RIHETHBLLTWD, LrLidb, BRE
BT, BBHABO7 v F AR b ORABCHEEINIBET DT
We 22T, BEELRT7T IY T ADENCHYB2HHEBEEL L VELLORH 5D TR
W DEZDR LI, KRADRENRE ZAONIEHBCRW T EABERLAEKER, &
LACOEE_HRARLIUCBEC TR Y RIET o L2iTele (KRR, Oz hnb,
ERBBIC KT HEROE 2hEEER, chbo£ 0 BED D b HIBH/INED b D23
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ZTORR, /e FABITY L ALLEHNOERLBLZ L NTEROT, TR
T2,

*Seiji Sakaguchi, Teruhiko Minami and Yutaka Yamamura. Studies on a trematode genus
Proctoeces parasitic in Pearl oyster, Pinctada fucta - I1. Experimental infection with the
metacercaria to the final host. With English summary, p. 1946. Bull. Natl. Pearl Res.
Lab. 15:1939—1947."

TESL B BIFEASEMEN0.192. (ESLELIFFTSHE 15:1939—1947. WEF4EEE5 A)
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BEBEESBBLTEY, Lrnd, ERATOMETLARRZ AL ADO NI/ LD
5, oA D BRBED RIKR o2 d D LHEE I N, K H bbb B3, Bk
EROMR, BBHRC 3> T, HHEEANOBEMER OERINES L hifoREFIR
RORHBED HEAMERENBEDhZ 21, ThBRBE LA 2L ) TR
HRTHHDOTHSC LEAMEEN R EHFIND,

BIERP TrR7 2 YW A0S B x 22w Hh Y 7% Proctoeces BOBERREE L i L, “&
ik Proctoeces maculatus Wig LB TH B2, AR ELD 2 CHEELYBRELRN
L L, REBCREOBNORENEDN, TOHE, L EREEEYEMCEEL
TeiER, ALELNEREDIIRE TN THERW LEBCENEERECh Y, =8
KOPORBDLNIRWEE, KRO Pmaculatus ¥ ORHEBARI—EIED b iz,

Proctoeces & D W Bk —MIC progenesis #iZ L E VI D & U THBENEzh Tx D,
Freeman & Llewellyn"’ X ¥ B D—FE Scrobicularia plana 2% P.subtenius DA
%f%@,Ummmﬁ@4ﬁ4#Banwmwstwﬁu7%$ﬁb,ggmc@ﬁm
MR35 IEEE AR © pro-genetic $hAEAFH—EERCERAL T3, Kbk Stunkard
& Uzmann® XA 5 41K NT, AKX LR A LRBCEDZRBEBRRED P.subtenuis
DR E TN B, HHETRTTES 239 ¥ 2205 Proctoeces sp. O % FREIC B L
Tinbo TD LD Proctoeces BOW R EDEEL X BIKT 2 EAND 5o EED
ABDOEZFETHEEHT, 7a VT I OMCIEL DEEREDO KA LU EHA Y
HBARAZENH Y TERR UL, ARV 2 N, 2B ) 78 L OCREBYE XA T
DEEDORADBETB TChite LK, A X ALDNTE, KA ZwVH Y 7OH,
BP35,5% (n=36) THEFE XN, Stunkard 5 28 L 7= & 5 /¢ pre-metacercaria
stage B LR RI BB T & L 3T & 7 5 2, Freeman® 13 =k B Scrobicularia plana
OB S B 1 Psubtenuis D% X5 BD Crenolabrus rupestris ¥ Crenilabrus melo-
pe D-FEORICHE I, 2~3HETH20%, 5HHTHS%, RIS LB~
12~15H#D 2% (n =250) DREZHEENDHEEL T3, XERBICK W T EE
., BERHRIEMHBLEDERLTECWBD, 2~3 BB TE100%, 5 BH TR 80%
%R L, it Freeman OREEBR L BRBE, MRV BERCHAZERIN TV %,
Linl, 708 A%BELLERERT) RIBESES3D0R198% <D I Hik
(n=20) #Z0Thh, AHEORBDOEFPHC IR NB B L CEL LN, ZDR
B, 70X ABRERBEELLUTCRELABETHD ZLCERTHDD, i, KED
Bt L TOEMYERTHIOTHINERED L ZAWLA TR WD, G LA
BRETERWC LD, HREBTDO I/ n S A CRBI D2 EAREOERLTB L, BRKLEE
EORRIN RO DIRNLDEIRBIED D, EFFHLIXI969FE10A haH 512 A FIE ot
T, ARBEL AN A HLBRITOBH THENM LI/ v X4 TROBIERNLERLE
DERBLORRE RHFTC LETE et -1z, Freeman® % Proctoeces subtenuis ¥
ST “Manter 13 Florida ¢202 @ Calamms 12 ¥ D 4 B 6 difk%, Manter & Pr-
itchard (% Hawaii C49B25 2 BIC 4 HIREZRHL TWARBEY, TORROBER
DI ERANTND , REBRNSHEZEINZRE D COERIALMCELR S, K
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BREXLEVEBRRVADHTY 2~3 HIIRRHINBREINHL L, +0%k4
BLERWZ Y, 7044 TORBEORINORE R L CEHMO > btz &, 7t
b ExBrn LA RELMCRREELAVEBIEEDO—0THS L UM IN D,
4H%01, RRBEO/ o X 1K BRBREADOREC DL, IBKKRE L) X
TARDBLXESLIC LW EE L T,

BaksChizh, KEEEEY B - CEFKERZERF—2ERL CCERFE
BT EERRICESR T 5, Fic, RROEMC I U CHETRMIIE %R\ e i ffk
WEKERERBREEAREEBRER D OCCABORRLE Bz T—HibRWEE A% N
OB EREEEATEEFRC OO SRBOBELYRT 5,

E #

7 avH A0bE T Proctoeces BD A X2 v ) Tk, BREILEELLI VLI
BELTCRREERY Tin-Tte BB 1 ~20HOMCHRALEEL, FOB{LERNDOR
EAEFEAELT,

1. BELEAZEVH Y 7TCARTZHEANERLANBED I,

2. A2 HYT7TERLELLSBEEOEOFCE > BCBOTIE~BTT5, 2L T,
3EBCILIELAEDRENBOBBOBCEE L TRRIN, BRR7 HEK, %D
BHEBRCTFERNRELMCEININD LI, N2 BEBCREE T35+
Y AR SDRBIINFEACEbLN S, I9BRBROFENOINE, kDL D T6lu
X30uD I TH Tz,

3. HEEYSLOHAKLERANLBLRAOMICIY, AE, BEEE, EREERY
DA EIRERAELNR -T2,

4, EERT, /uFAnbELRCREAOEREIEMRERI L 37 - TEHEBB TR
RUTce BZARD Y v A TOEFHMREENENINL ) Th %,

Summary

The black porgy, Mylio macrocephalus, expected as the final host of the trem-
atoda were experimentally fed with the metacercariae belonging to the genus
Proctoeces collected from pearl oyster, Pinctada fucata. The fishes were killed 1~21
days after infection and the parasite population in their alimentary canals were
examined.

The results obtained are summarized as follows :

1) The adult flukes grown from the metacercaria were obtained from the ex-
perimental fishes.

2) The metacercariae brought into the stomach of the host fish migrated to the
mid-gut after they spent in a short time in the stomach and most of them were
found attaching to the wall of the hind-gut within 3 days.

The uterus of the juvenile flukes became to be discernible on the posterior part
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of body in 7 days after infection and the mature eggs containing active miracidia
began to appear in the uterus after about 2 weeks. Uterin eggs were measured 61 z
% 31 ¢ in maximum in 19 days after infection.

3) No significant differences were found in average size of body length, adhe-
sive and genital organs of flukes from mollusc and that from experimental fishes,

4) The number of parasites recovered from the host fish under experimental
condition decreased characteristically in the numbers with the lapse of time, namely
their natural duration of life were comparatively short.
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