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* Hiroshi Nakahara. Studies on the histology of the pearl-sac, VII. Behavior of the meta-
chromatic substance. with English summary, p 545 Bull. Natl. Pearl Res. Lab. 6: 541-545. 1961
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1. Section of pearl-sac tissue of the cultured pearl. Collected on November 1lth,
fixed in 1% 0sO4 (pH 7.4 buffered), stained with toluidine blue. 1000 x.

E ; epithelium of pearl-sac. =~ G ; mucous cells containing metachromatic granules
S ; mucous cells secreting the metachromatic substance lost the granular structure.
M ; mucous substance derived from metachromatic granules, also shows metachromasia,
having lamellar structure. P ; nacreous layer (calcified) was here before fixation.

2a. Same material of fig. 1. 1000 x.

2b. drawn from 2a. Showing metachromatic substance (shaded).

3. Same material of fig. 1, photographed with phase contrast microscope. 700 x.
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4. Same material of fig. 1, Photographed with phase contrast microscope. 1550x.
Showing different type of granules in mucous cells. Y ; voung granules.

O ; matured granules. y ; secreted young granules.
5. Section of pearl-sac tissue, collected on November 20th, fixed in formalin (pH

7.4), decalcified with EDTA, photographed with Phase contrast microscope. 450 x .

p ; nacreous layer decalcified after fixation.
6. Section of pearl-sac of natural pearl. Showing same structure as cultured pearl

450 x. Fixation and decalcification are same as fig. 5.
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Summary

The observations on the behavior of the metachromatic substance of pearl-sac
tissues were carried out on the sectioned material stained with toluidine blue.

Mucous granules, showing remarkable metachromasia, were formed in the mucous
cells Iccated in basement connective tissue of the pearl-sac epithelium. These mucous
granules were secreted into the space surrounded by pearl-sac epithelium where the
nacre is formed. Just after secretion, they become fluid and spread over the epithelial
surface (figs. 1-4).  Our observations further show that the metachromatic substance

derived from mucous cells is incorporated directly into calcified nacreous layer.
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* Yasuo Sawada Biochemical studies on the pearl oyster I1I.  The localization of porphyrin
pigments in the soft body of the pearl oyster (Pinctada martensii). Bull. Natl. Pearl Res. Lab. 6:
546—552. 1961.

1) ERNERMERER Noo 64, (ENHESBIYCHEY  6: 546--552. WAFI364E 5 1)
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100 =% 500 500 700 1005500 500 600 700
Wavelength in mu Wavelength in ma
BN, RO FAES. B2, HFIER D A,

b ZCCHEIRIE, SIRD &5 YRR L T b, SHRHBL 7 3% 4 O 8

WRLE ()

B S 410 458 497 570
HClghe 406 450~470 495 550

i 412 460 497 570
HClgt 407 462 495 545

BBWCTFAEF B R~ T A Y v BB E R L OTH DA, LEEE ORI L

BT R R S Ts DTz,

HHEDEBROHME - GREFERE L Y K= 1 ) v FOH M, §IRS EREBEOR
MR D, Tibb I FE Bz EOKEBAL, 2hik T 74 F— TR
L HC 51X 0%BOA Y ) —va iz OkE T LEREL TR EOARL ML
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X, H4AX s L ORI pH Dt X o THA L fzihila 2N-HCL e JA 8 U fo b O o4t
Tk 28, EpH Lo TET B OEORBITFOUESEL D, pHT LI EOEE
D kil % % O 407mp W Solet band A EH 5B HE—T A4 U Y BERSTH D, F iz
6K LN O HCL Sl O 5 etE <& 52°, LR BB AE B
HOENLP T 2DREL, LEHBOMBERCEIA—T74 ) Y EFORRII AL DD
Mg, COL I L TERLBEINE O A F L TRy, 7a<v 7574 —
& B EMEDBeRERBOHNERET 5D T, ¥ Frhiks 2N-HClL i jFR X ¢ B

FOMER BT ARBHCESICTEE L &, SO B A O REOREMEIEAL T L
Do THHLOWHTIHEMED K — 74)/@$%q&fkbpéwwwma7@f,’®f%fi D
AR D ST e, RO L HEMER L2 edhn X 3 LTHBOF A 2R &
L, 2ETORE LA TR RE— ﬁ~mLKva,M&%I%£bﬁtf&WLto
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pH 5.0
1

' N 1 { — L " . { -
% T400 a0 500 506 00 650 O 400 #50 500 550 600 650
Wavelength in mu quelength in mpL

W5 Y. AL LSO HC-MetOH Hinhik k.  #6%. LMh X Eo HCL Hliio o
b % pH DIKIC & D CTILH Lt D - (@N-HCL5) .
533kt (2N-HCH#) .

HOMBES VI R TN TR T AN S —CHBL RMETR D ED, ZOBETHO
CLEEET, HEE2em, &S 10~15em It KL 725 07 OB RIEB ST L, B
ERBIO LIV A B COZOOWBEREL 3,

Band C i 7 (2N-HCL) THEL T\ < EFAOPIERE L THIT 5o &k Frac-
tion C & &A%, Band B} Fraction C 0 %, LEBOKTEIN I HREW R 1
% Na-acetate TR 2 L BE 2 LEH 35, s Fraction B 242, Hics o
A 10% NHy OH <B4 % &, kT Band A OBES D Hili+ 5, — Rz Frac-
tion A 24 %

’ﬁﬁmmnﬁbtth@®rxgmlb T, JZ eraw b 75 ahk hHLT
FFEL, Fraction B, Cix NaOH THML Tyl &4, A%/ —u, T—F v Copfi4
%, Fracion A Z & OETRERIEBL AW €, HCEBMERKI D DB 4 0 7 1
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W35 X EE 5 . 4 Fraction o 2N-HCl i 0 53 ek, 881K, # 9% L T'H10
Bl iel bl Thh, FORNMBERELERRL £, £k Fraction A ¥
DERSEZbN5 BRrommEsAR U th 52, Fracton C & HUR OB E

LU BRIEDTWD,
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0.6
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0.3
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Wavelength i

E
0.7}

0.6

05t
04r
03¢t
0.2}
c FractionB otl

F ionB
FractionC Mon
A

P8I, WOBMGHEAROI 27 ST ACLD

&iHRLIEOS N (N-HCLH) .

1 1
400 450 500 550 600 650
Wavelength in mu v

O, EUEROEOReMEHE O ik
BEO IO N TTACI BB
Do CN-HCH &) .
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$00 450 500 550 600 650
Wavelength in mu

HI0K, MR DI OB FIEEO RO 7 o< 7T A Y BEFHIE
t: 2N-HCL 1) .

DA

H1k ARHORTHEEBEDS 0 7T AL DI MIEDRE

SO I AN %o kB (mw
. } A 407 555 575 595
S O B 535~540
1 C 545
A 407 555 575 595
i B 540
C 530~535
R EDHD | g 407 gig 575 595
MEORRYHE | C 550
J2 | — i 407 490~495 550
L Mo — | —
Hi " — —

Fraction A (O Methyl ester : ¥ v 7 \c ;2 X 7= Fraction A s ¢« A ¥/ — Vil
% (1:18) T LERTIBERE Lfti%f—xr/wt T 5. TORKRN IR
D ThaDKE L CHCl 2% TiRY, L czx7 % CHCl3 e T, 2.0 CH ‘
Cly KB L7 1 % NaHCOg ’Cé’é@f—hﬁib’cf&?&?/v IFEEAVWT I TS
LB I, RALTW 2 M EREL 2 CHCly BikL D £ =71 ) v Q=27 W
R R B, cOzmzaT D CHCly BiEOS B gl R L2Z L TH D
DR AERIRICIR TS 2 A 7 av H4 O H L »iE5 ik uroporphyrin-I-methyles-
ter DEIE-—EHT B,

DO (mu)
¢ porphyrin methylester 407 502~504 536~537 574 626
H#% @ porphyrin methylester 407 503 535 573 626
(Uroporphyrin-I-methylester)
Uroporphyvrin-I-methylester 406 501 536 571 627
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Fraction B, C DMK : Fraction B, Ci2#jxi® Fraction A 04 & BB = % 5 ik
B, CHCly Thili+ % & FS#Ho CHCl IR 22D N5 45, 7K 1 08 1 %NaH
COs THMKET 2L BEALLYLTORERIBL, CHC Bzt i ¥z 5744k
AN BEIRD O,

#i Fraction B, CREHIC L ek P v o —VicRiE G 5 55, IR A BRI R
BTHD, FRINLOERBRICHIARLINL S BILINTRE L LD, AHREERC
HHRRBEEREI Wb ORENT 5, COBRLCINOEOHEARER, Bk E
KDL IR A M2 2 5 NTRELT, 209N AYRT L ks, Fio
WA THETLL LIS OMAER, DEOT +v< ) Yh ML TN S & REE
L, BAMIC LD TREDIEETT 5 X 5wk b, P FO#MH L 9 %5 & Fraction B,
CREHP BLUBARVOWMEL 27 ¥ HA OHBPCEET DAL T+ E ) v EED
W& —HT+ 5,

z %=

HINTWADRZRE®D, FO—FK4r & LT uroporphyrin [ ##EFIKICE b B UREEL
o CHBLOBEOHBANERINIBELLTCOHROWAETTDE~T4 ) vAFEDH
HaLbfeh, B, AZEEEHLR, BAEFISORakAME, B iEEahtn
HORHREDBRI, CHRIEELLEBOEBEBEICERSL T 20 RRciikigeE
FELTWAE—TA ) v EBELREAORYETH D, ELEKRK AL 7 IV HAD
M DBOR—-TA4A ) YDEAEZREDTWED, MORMKEOBEBAZREEL TR
THBEDORER D BT LR E—T4 ) VOFERAREDBN DD,
HoOBMERBEET S K~T74 ) vix, B#hiedih 330 &R U { Uroporphyrin |
®LUHKRERQD Fraction B, CO3ETH 52, TOAEHFEL D X TEHSL Fraction B
T& b, Fraction C 13 % D5 e Rk LM E 25 & T Fraction B O EEYCH 5
LELOLND, AP I B L7 2 Y4 OEBEBREOHRBIBORBEROEARE 2 BE
BHHLBEEINTWEBZ OERBHOYEIR Fraction B2 4 e+ 5 K—-74 0 v
FThbB, DL 5 Fraction BIL7 2% # 1 DKW CEEFIIBIZT 52, HKk
HECHBROIZAERCHBDTELAHLTEY, 73¥H 1 OFRERBCEEBE %L
Bl TwBEDEMIEIRDS, 7 2 v H{A DHBICODWTIhER—T74 ) vEF
DofikHmbe, TeL THROBREBERS (ERBIIIGEEA EEFEEL v, —HERM
HYgesW b REDLDOIIZ, BLAER—T4 ) vkl Ehyd, bFarrcEikEd
CHE B Y TRE T AR EESAALE TV —FR0OENRY, HEBCBREBY A &AL
FUFOE” LRI ALDORRBMBOR—T A ) vy ARG, ThBMcEROGHEL
WRBROENTERRKE—TA )Y, B E—TA ) v REBEDEBILEL DTV
L9k BN kb b, TLARBEAKDOERIC IO TEL 280 L THIC X
2bDeELDLND, COLICKR=TA ) yREROBEHLRET 2 BRTRARL, K
HEe L TEROGBEA T EThEEREDCECOBED 2 T 57 ) — L RDHEE
LHBHIOBEOEHEROLRVARROERIC KIS 2E 2R 5,

O D, ARG 2 o v W B AR H h IE = %8 s & o Mg i
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LinFETRECERT 5,
L3 #

1) FaxH4OREEDOR~T 4V v BEONFECOWTHEL 2,

2) MO R—T A4 Y vEEE, AREELE, B B AEEEIScE{S%L,
Hitom#FE LFU Uroporphyrin | 2G4 b 3HOX—~T () vAELIHEDT
WBZ ERREDEB R,

3) M, HEALERBOEICL bRTBrR—T14 ) YOSHEREL, SHEHED
APBAEDO R LEERE L L bR TW AL AREAIRORBHEOFES TH 5,

4) LERehsBEBROYHIL, £—T4 ) v 2RHNOBETHILT LBRLDLN

Jo o
X L3

1) Eok® - APIEZ 1955, HERoA{W2rpiE (BE5H) o LHO®E (U porphyrin ko
WC  HAL 761 406—409.

2) wERkE 1956, ERRICBET A LA (B6H) b CHO®E (2 porphyride im0
Efy 77: 17071712, ’

3) Rmfk 1958 HpkHoALENME Bk HowR. EV AP 4 335339

4) FEAEE 1959, 7 ov 54 O\OEFEConWT, EEKRER 5 418423,

5) MEIERAn 1947, EPEhE T AU viRcE T, AmEARE  1—4: 247250,

6) WHE— - LHRIEE 1947, BRo6 2 RRIEOWT. EAESTREER

7y RERE RRE.
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V. 7a%¥ 54 oWERSOEHHE(LicDonLTHD

RE R RX-BHE =
S R

F X

BHEMCE W, BORNICR T 2EHROREOBRES, £EIhcEHOREOR
L, A TH 2 AOREOEMNE L e EERBERRE 5, WOEOBRIMEHK LT L L
THWBNRTWET 3 Y 4 A (Pinctada martensii) OWHDLFET T 505, A
e A E LD ANRINEUEBEO T 2 v H A4 AW THEORRES DEHNELE LD
~, %@%5;0&11¢%mﬁw(9ﬂ~1ﬂ> nkEHE (2 A~65), HhEH (64
~8H) O3Mc AL, FRSHAD NHEBEED 3 FEH > W THREDLERS D
FHINZE B ﬁ TEv by LOMBETrOWTEHELTWS, B DI WS
hd BAREEOSHETR0kbDTHOT, BICAEDZEAC O TEHM I FHIIZE
b BN L DR, 73X H 4 ODWEDOE LD W T OMERS O3 &
ok TR, B e EBV oA SER TV B Y a—7 Y, [BHEOFHINEL
P LBbREREr, ERYSREORESOS oo T bDEODES O&ETE
H@%&SH&X%@%@N®ﬁFLth&@kf%btﬁiﬁaéﬁ,At%%mm

Eba L bRl v,

FEEXWEEEEOT I X HA DN, EEOIEH BT 2B I R 3EER L
CNCEBREE AN L DD 3 B2 W T LO(LEHEBROEMNE e &BEN ST
SiFL, HOFESK L 2AEEITOAR L ARN T AFINC L 524G NOE TR W
BLDOTHET 5,

BHERURBRAE

BEHCH W7 2% 7 4, B AR S i BREREEToRE cREL, o
FOOEMABTHERKINA 244LH (19584 8 JRE, ko hafEe L8, BXU3
A (9578 JIRE, MiHChEMH, Hrohiex ) KFElits s okt HEHA
X E) v, 3EARRI0NES B i icER 4.5mm DA VT D F A

:VYasuo Sawada and Miyasaburo Taniguchi. Biochemical studies on the pearl oyster. IV. The
seasonal variations in the chemical components of the pearl oyster. Bull. Natl.. Pearl Res. Lab.
6: 553—560. 1961 '
D ES7EHEFTESE No. 66 (ENHBEWIICHH 6: 553—560. IWHAFN3645 J)
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TTleoiz,

SRR 195946 H X 04 10, #A, MH, BHEOKE O WT 1Y o 50k
FOMBL, B, B, AERELE, FoloRER CUENBTE L) b
CHREL, KEBERLELTH R KT 28BS, WEBGRE D T T CHR L,
ARG ORISR T ‘)O»p UBARR e LT gDt L,

BAEXVKS: N 0B D w8 de T 106~110°C T L TESERD, X

CESHTEE X DKL 2,

HEERE: VY 72 v—~fiti&gEr A, =—F v clbl %‘:F’Eﬁﬁi{%’%ﬁsi o, MR A E R,

akmE: ABA2 5% HCl it HF 32 AncHE L, #IEKd-c 3 R mks
% ks o 7, % Ba(OH)g, ZnSO4 THREH L, < T vkt oTakEEsy
Glucose DI TER L e

HAR 7Y H A REROE A OB Hi AL FEED

Component ICarbohydrate ! Crude

Moisture Ash Crude fat | .

, ! 1 t

Date @ @) (%) | (sglicose) | protein
30 °59 M 3.5 24.4 45 + 66.3
G 3.3 24.3 13.7 Tt 66. 0
A 3.5 13.3 3.0 5.7 77.0
B 3.4 0.4 71 3.2 69. 8
31 [ ’59 M 3.1 23.1 5.5 — —
‘ G 2.8 16.8 9.3 + 64. 8
A 3.7 9.0 41 2.2 71.3
B 3.9 9.8 8.2 2.8 69.1
3LWIS9 M 2.8 20. 8 5.9 0.2 64.1
G 20 18.4 8.0 . 67.6
A 24 8.6 2.2 0 86.4
B 32 11.2 7.4 3.7 68.2
3059 M I — -
G 2.6 16.0 3.7 1.4 71.4
A p— p— o p—
B 2.9 6.5 10.5 11.9 59.9
30 Y59 M 17 14.3 2.8 5.5 67.0
G 1.6 13.3 5.4 2.2 67. 4
A 2.5 6.3 1.7 10.4 69.4
B 27 7.8 8.6 8.5 66.5
7160 M @ L9 14.3 3.0 4.1 62.3
G 1.8 17.1 5.2 — 68.5
A 30 6.4 2.1 13.5 68.5
B 26 8.6 6.4 9.5 64.2
30160 M 21 17.1 4.2 4.8 59.9
G 1.4 16.2 8.6 5 61.7
A 2.3 5.7 3.7 — 75.6
B 2.6 7.6 7.1 10.0 65.9
2760 M 1.2 15.4 5.1 4.6 65. 6
G 1.2 17.9 7.2 2.6 63. 8
A 1.5 6.6 3.6 11.5 69. 2
B 1.7 7.9 8.9 6.9 67.4

M: AERELE, G: #, A B, B: A,
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BEQ WY EEL V= AR e LTAY, Fo—vs— VX0 TRERY
TEL, chx6.26f LCHERE L,

ERBERBIVEER

B SR % O, AEEEIE, B, NESoREERIAA1:2:6:16 TH2,
CRBOEZREHEOWTHE, BE, HEOSRHERRELE, B2E, HIRORLE
TrlThHy, BrohegRamoBmmisfe LA, R, RAxERLELON
IR X v I E CTH B, ‘

ML — AR s B P 60~T0% D LR THAAEL Tk b, HA, BH, HRHEHKXZ
CEEEZRL T b, CHIEHAD OHELRABOKETH B2, EFEKROHRT
57 Qe AfcEREOETAZLR, Bk LTl AR IR < Hbbh

F2HR Ty i RIKEOEERS OFMIEAL D

Componem{ Moisture : Ash Crude fat (Eggt)g(;gzgsl;te Crug:otcin

' Date . ® @ @ (%) (%)
9V 59 M 3.0 | 16.6 57 | 63.6
G 22 | 123 87 | + 70.9

A 2.4 | 6.7 2.1 0.6 78.4

B 23 9.9 9.2 + 69.6

9 V59 M 27 | 180 2.3 0 . 63.0
G 2.9 15.0 4.4 4+ | 638

A 2.7 8.2 1.7 0.3 727

B 2.7 9.7 7.2 - 67.7

10 Vi °59 M 2.7 17.3 6.8 0 66 .1
G 2.7 14.2 6.4 0 66.2

A 1.9 5.9 2.4 4+ 76 .1

B 2.3 9.4 6.8 0.3 68.6

959 M 3.5 12.7 4.6 0 66.3
G 3.2 15. 8 3.1 0 67.2

A 5. 6.5 1.8 2. 76.0

B 5.3 3. 66.9

9y 59 M 3.4 14.7 3.0 5.5 60. 1
G 2.9 16.3 4.3 1.7 62.9

A 2.6 5.1 2.1 14.6 65. 2

B 3.2 7.1 5.6 10.3 59. 8

11§ 59 M 4.0 14.1 2.4 8.4 61.4
G 2.6 16.3 5.4 i 61.4

A 3.7 5.9 1.6 12.8 67.5

B 3.4 7.9 5.3 4.7 59.1

7160 M 1.9 12.8 2.2 Y 60.5
G 1.6 18.5 3.6 + 60.7

A 2.1 6.7 5.7 12.8 67.8

B 2.7 8.6 — 7.0 62.8

10 160 M 2.5 9.3 2.8 8.9 59.4
G 2.0 14.6 4.7 0 62.7

A 2.7 4.2 5.8 12.5 67.9

B 4.1 5.7 5.0 9.5 60. 1

P AERALE, G B A R, B B
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Twb, RS TR AMEIEC 0ok E: 3 HFEHROHOEFHIEBMB L L
DER, TOFETHEBLET L -BOEHRI VB ELbR TS, HicAEkksW»T
BEOBMEALI Y LR BINCLHRVWEHBTRI I THRLWTWLD B 1~ 4, HIEW
HBAD ORI RO ARAKROSIT L 5L, 6 A AREOCEFEOEEETL T
BHMINATECRHDOLTCWS, LALCOERILADEL 2HBMODIDOTH D EELRSE
L L2 b bR WA, ChE HROZES LT TEFOBERYATA5E, 5
MihESMICRLADE MBI OTOFHNAERIIOEFN L EDONDL, T
b b, AERELE, HEcs » CEKECEHOREEEL KL TR, AETRE
FE L OB CHYERBEVEARL TV S, SRR U NS CrdicikE el
WO ES#AR N5, BEicE gl ofhl OB RO % & C & F i IR O il
WL WA Y 2L Th B MDA TR REBEYEL TW5H, chboan

W3R Ty A A REBOERST TR GRED

Component Moisture - Ash Crude fat C(a;sbgm’c‘f;gf? ! Crugfomin
 Date @ ) % % (%)
1759 M 2.3 1222 3.5 0 L6209
G 2.2 15.3 4.4 4 | 63.0
A 2.4 5.3 1.6 0 . 76.3
B 29 9.6 7.5 + . 65.6
16 V[ 59 M 3.2 18.8 3.5 0 64.4
G 3.2 18.0 5.2 0 58.1
A 2.5 8.0 2.3 0 79.9
B 32 9.9 5.9 0 69. 4
18V 59 M 1.3 20.7 3.1 0 63.6
G 2.4 16.3 4.0 0 66.7
A 2.4 6.3 2.2 0 78.1
B 3.2 12.2 7.2 0 65.7
659 M 3.4 18.2 2.4 0 L 615
G 29 14.7 3.7 0 66.3
A 3.3 5.9 1.3 0 78.9
B 3.5 9.9 4.8 0 62.7
17 159 M 2.3 11.9 2.6 8.3 59.0
G 2.0 14.3 3.8 - 64.1
A 2.5 5.9 1.3 14.9 67.0
B 2.4 9.2 7.5 6.3 63.7
7Y M 37 16.4 2.1 8.8 59,2
G 2.6 17.4 3.4 0 64.5
A 2.9 6.1 1.3 13.5 66. 1
B — J— o — —
18160 M @ 29 15.1 2.4 8.2 59. 3
G 2.5 17.6 4.4 0 60.0
A 2.9 6.9 1.5 12.6 65.7
B 4.0 7.4 4.8 4.7 61.5
1871°%0 M 1.8 17.3 1.8 g6 | 59.7
G 2.4 19.8 3.1 2.4 60. 1
A 1.8 3.9 1.8 9.7 71.0
B L7 89 | 5.7 8.0 63.9

M: AEBEDE, Gl A BB, B: RIS,
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LA THORWIC kG BI60E, O MRe, BHORBBHERELZ>TWD L
DEEZLID, BHRBCOCTRBLESEIN TV ABRIEF DB THOTCRLN
HERBECI Db, AEBEISE HRCEET 28 KRFEEL6 L0 9HT
AFETHEEAEADLNE WS B Wy, UL LI0FkAEIESKEERAaMcEntL
TIOH LI DEBERL, CHPBRAACAHETRIRIEZDREREHL TS, LHALA
MWTmﬁmm$®WﬂMh®ﬂ@ LoD LBELSB8HCAI VAT YVIZH, 1 H ORI
C—BFErOHLEAZEDELNS GBI ~FIIR), < WAL I EA R & 2 —BHis
HOAEFENOEKTA2RTIDTHY, GAD S ZOFEELFD T30, mmwﬁ/m_
DED BRI 28 KRECEBDETREBEA AL W, KO BBl D
HreridtHmnl TH8 HekRE kb ,%h%ﬂmﬁ&bfﬁéonfMﬂfémm
BRL T3 (BI2R~15KD, < OFmREER SO vy v oG & EHREAEY b
DTEY, Fheo AV s sDBBLIEVOBEAY LD THWENC ERBHKOH S & TH
5,
PLEOMBELRREST 2 EHMEE BE TREERSICOWTELWRBREREICHEE O 5
BAEETIR R L TR Y, HFREDTHINA DRI AIRZEZOENPIFIC S Db T
B, FRFAUSMEEHCBWCAHALE LR HEL TA5E, bt d KTl
X 285080 poibin, CORBECRFAXEL, BTRUBZROEFENOEK T4
LELTWBEDRAREDHLN D, OISV F 5 R RIESHEAE B E % 4. 5mmod
BMElEE5 ALRbDTH DN, EROBIE TCRIOEEDOKRE DK BEE, 35.
ZVWEFICRELEY I~2HEANRLIONEBTE 200, AT 2E8IHEE LS
m@&&@,%D&?MKIOTE_aéﬂﬁ@@Fiu@%kUika<®bbﬂ5
LDrEZLND,

MowrHy, BIEEBEAS W oiF b lin R E s L o ER Bl e iz is v o Fd
T, PREMERICER S 5,

3 #

U ZEEREEEOHA (244H), MH (3#AH) BIOFlHE (3444R)
OREXE, AEBERLE, B, Fothofdchd, Fhbo b3l ouv T EE
LA L BT,

2) EZBEOFWHEME R DL, AENOMSME, BHE, FHADOHCE~BR
B ERTHEEEY Thokd, BFiNER B W) KIFOEE A YR < & 2%
biv, CROBIERE T Arrb, UBOEFRNIRBEL VETLTHEELTYW L Z 288
WD LT,

3) MO, AEBRELE, Bk Wt 2 Kicigid 58NS T
VR IR I R 0358 o B AL Tz,

X ik

D BEGES WSHHT 1962 HHIcBT 5 AENTIE B1E) &L ARSOBHNLIL
Feov T, Bk 73: 870—873.
2) — 1953, EpRcBET AACRNEIE GE2E) &0 BB OB ELiconT.
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Fifb 74: 7476
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ek —® 1957, 7 ax A L rOEERKEOAENTY [ BE, 7o v 7 v, EEAF
RADBEE (Lico\WC. EVHEBRIFE 2: 57—62.
FIFT-FL 1951, 7 2% K 4 OAERENTE GF 43D MBS 450 X 5 Ry, 211G
24: 432—435
RMEER - AOEZE 1961, Bk BOA{EIEgE. V. 7 2% 7 1 OmEa OFEINE
W, BN EEEME 6: 561 566
FHK R R EE 1953 €2)]

Official and Tentative Method of Anal_vsm of the Axsociation of Official Agricultural Chemists.

1953 p.18--37. Washington.

Browne, C. A. and F. W. Zerban 1955.
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SRR D BRI

FUFE D I 5y D A4 22
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V. 7a¥ 54 0EmBERD OBHNELIc DWLTHY
"B KR k-0 E =B

FF X

7 a¥ A (Pinctada martensii) OO BRI/ H OSSN B0 55
HOWBRCIEF CEELBEE YOO TH A, Hih « BEHVDEMEBUED 7 2¥ 5
ARGHLTC, GF INTV 3HRGCURYOFHNECOWTHEEL TRY, ¥
A, CEEEBEEDIFAA SWCEHBOMEY B A OTWb, EELELH
Wik W7 aviH 4 OREDIEN, BKRERIOCHEROFMNEbaME (2444
ED, BH (3%AR), HH (B3HAHKERKY T AL OD) Ko CEMER I
B U, & DR MERFNEIEHRO & 2BHNELERL, LadFrolHERR
DEFETEEELBEIEEY LD 23K Ddbhic, BAOI LT a¥ 40BN
BEVEO5% O j e 44 K 2 5% N4 0 FEE © Conchiolin & FRIEN A ESE B X OMED
X VBRI w5, o TARTOMBRSOFEHNEER, 7avi4oHER
EHEOMKRINTO L BELZELEFEA LoD TH S, 2OL D RES X » Lo AKXk
B HBERRO S 5 A EEL, FNNOEYOEAZONLI LD TWAEEE, oWkl
S OMBEOBHRBEAFE TS C i, ABCEREREREY M5 L B3k
ZEThD,

FEHERT YA A OWEOFHNAE (L, 3HFEERR L L CICHEREE X5 A
Lk He 0w TR HBBRE L 2D T X OMEL#HE T 2,

BEHELUOEBRAE

HEO 72X HA BLELOMBICO W TR NTHHRY LRUH 5, &asilicow
T, BRIt TEEFE T L ik 2N ol T b R LLER TR W, K,
BB NIEE OB L 2k, B, v s, TRV U A, % oA VELR
IhEgE L iz, ' '

BT )T T VBT Y EVETHREBT Y TS VBT DR TIBRE R, KT
0.1N O Y — & TR LBROE M Y — % 01N OB TUlE 2T Wik oTE

* Yasuo Sawada and Miyasaburo Taniguchi. Biochemical studies on the pearl oyster. V. The
seasonal variations in the inorganic components of the pearl oyster. Bull. Natl. Pearl Res. Lab.
6: 561—566. 1961.

1 HEATEEEIERTERR Nob6. (U EHRHFFTEE 6: 561-566. IHHI3645 /1)
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THbbL .

DAL LDER : BE7 v Evikafvik, Tihbb, #ENIOIvy YL wiEiEy
KD, “hi 6N OB CHBL, ERshrEiEr 7 vBES ) Tl
ELTORE D Avy 7 adhRdIz,

THERUYOL A h O T AV Y i S AV T AOF TRl s, T 0.1
N OEl CHRREIROBOTETRIC L TV TER L T,

$% 10% Y — & L10%0REE ) — & TR FREE IR & U Collt & 2 A BRI A
Leyygghe L TRAEE, Zhg 475mpe CHEER L R,

TUHY CEEERT v E =T K ETEAKREL ey 2 LTl s, ©
AT BB Y ) TRy vl ) 2 LTS, $e R 526mp THETER L
e,

BLER T 2 7 A WA O MBI O BRI L GRFD

Component:  zgh si0, PO, Ca0 MgO
Date @ @ (% (%) (%
17 § 59 M 12.2 1.1 4.9 6.4 6.6
G @ 153 0.5 8.3 5. 6.1

A 5.3 2.0 13.9 3.4 9.4

B 9.6 1.1 19.0 3.6 6.5

6 ¥ ‘59 M 18.8 0.5 | 7.0 7.6 4.3
G 18.0 0.3 = 1L8 5.2 4.2

A 8.0 0.9 | 14.4 4.0 7.9

B | 9.9 10 | 13.4 4.5 6.9

18 W 59 M 20.7 0.2 7.2 17.3 2.9
G 16.3 0.3 | 16.8 9.3 4.0

A 6.3 0.2 | 157 2.9 7.5

B 122 0.6 17.5 10.1 7.9

16 ¥ 59 M 8.2 | 0.1 12.2 7.3 4.5
G 14.7 0.5 13.3 6.4 5.7

A 5.9 1.4 18.9 3.1 10.8

B 9.9 0.9 17.7 5.0 8.6

17 Y 59 M 11.9 0.8 13.5 7.9 7.1
G 14,3 0.5 17.4 5.8 5.8

A 5.9 1.5 24,1 2.6 7.8

B 9.2 0.5 20.5 8.0 9.1

17 Y 59 M | 16.4 0.1 15.4 8.2 5.5
e 17.4 0.2 17.0 6.0 4.8

A 6.1 1.2 26.2 3.3 8.4

B — ‘ o o — —

18 1 60 M 5.1 | 0.5 10,2 3.3 14.1
G 17.6 0.3 12.4 | 3.7 7.0

A 6.9 1.1 21.1 2.2 9.4

B T4 1.5 13.3 6.2 10.2

18 1 60 M 17.3 0.2 4.2 4.0 | 8.4
G 19.8 0.2 7.0 33 10,0

A 3.9 1.4 232 3.2 8.6

B 8.9 0.7 | 158 8.7 9.1

Eiﬂ%&ﬁmWﬁKﬂ?éﬁﬁﬁfﬂbko
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EBHEBEBLUEER

BEO 34k E (BE) & ohicit4.5mm QKL 7 2% 5 ALzbd (2K
FO 20 e EEE, m, SVERMENL, BEFOMORBEEChT T, Thfho K
DFERE, B, ANV T A, T T AV T ALOWTEDERNNHESY L LR, TO%
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Fig. 1. Showing a set of apparatus for experiment.

Aveien sea water, B..... fresh water, C:----- sea
water (holds particles in solution),
E...... breeding tank.
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Fig. 2. Showing the effect of diluted sea water on the
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amount (cc/4hrx10) of feces of pearl oyster.

Fig. 3 Showing the difference of
relative amount of feces of pearl
oyster effected by diluted sea wa-
ter. (in normal sea water---100%)
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Table. 1. Showing the effect of various diluted sea water on the amount of feces of pearl oyster.

diluted sea water (No.3)

c}% normal sea water (No.l) diluted sea water (No.2)
“ Range of the| sp. gr Amount of feces feces feces
[} | o o
5 watzaor Ct;:mp. ols cc/ 4};10 ( dry. gr/;?lilé C ol5 e o C ol5 e o
8/8 28.2~29.0 23.18 1.082 0.1858 28.0~28.9 19.30 0.805 0.1342 28.0~28.7 16.87 0.315 0.0520
9 29.0~29.1 23.53 0.668 0.1135 28.3~28.9 19.39 0.690 0.1171 28.5~28.7 18.52 0.618 0.1035
10 28.3~28.8 23.22 0.772 0.1320 28.2~284 21.34 0.832 0.1368 28.0~28.3 18.78 0.695 0.1171
11 28.0 22.53 0.841 0.1425 27.8~27.9 20.90 0912 0:1561 27.5~277 16.69 0.120 0.0186
19 26.5~26.9 2245 0.702 0.1184 26.3~26.8 19.28 0.765 0.1300 26.1~26.8 16.24 0.178 0.0307
23 27.2~274 21.46 0.585 0.0977 27.1~27.2 19.56 0.510 0.0874 26.9~27.0 16.80 0.410 0.0677
25 27.2~274 21.42 0.635 0.1073 27.1~272 18.67 0.430 0.0744 27.1~27.3 16.64 0.465 0.0779
26 27.3~276 21.31 0.447 0.0758 26.8~274 18.86 0.360 0.0583 26.9~27.2 17.09 0.342 0.0574
!
26/101 19.9~20.2 23.30 0.892 0.1501 19.6~20.2 18.96 0.568 0.0958 19.5~20.2 16.91 0.128 0.0234
- 27 20.1~20.8 24.00 0.675 0.1137 19.9~20.8 2043 0.720 0.1206 19.8~20.8 16.61 0.000 0.0000
28 19.8~20.2 23.93 0.452 0.0772 19.7~20.2 21.14 0.382 0.0658 19.8~20.1 18.48 0.284 0.0495
31. | 18.3~189 22.95 0.162 0.0285 18.3~19.0 19.80 0.135 0.0237 18.2~19.1 16.44 0.150 0.0271
1/11  184~19.0 21.92 0.374 0.0643 18.4~19.0 19.36 0.082 0.0114 18.2~19.0 17.38 0.098 0.0175
2 18.9~19.3 22.80 0.389 0.0660 18.8~19.2 20.36 0.395 0.0662 18.7~19.2 19.59 0.215 0.0388
4 18.0~18.6 23.29 0.652 0.1110 17.9~18.6 20.86 0.442 0.0756 17.8~185 19.19 0.232 0.0419




5 ji K- EE —— 7 avIi 4 ORI 5 571

z =

7 av K4 O ELEEKCET S EREOMFE L X, BOBEEBNT O W TR
B, AR @, ERLBEEIC O W TIRIIA D, K OB RS D, IDIH
M D REFNRRRC D EAORECHEOREACRIETER OV THREL Tn
%o PIEOMEOR T, BHEEHKOEENRT 3 ¥ 74 OMOBEEFHCEFEL <Hbh s
PRI D T, 85150 S, 20%,, /bR o BAHHES, 22.6%020 5 213 E S L 7SR 2 LT
WA, AEBCRFHIEBOBIOMEIICRE2, 3KIE D L5 chE (015) 1.018~
1.020 (S,24.6%,~272%,) OHH TOLHERBEL LT D b,

RS D IBOMEEROERIC W, B PERCORET % 30 4101220
e} & D23 H e L CEE U 28, 305 FIIEH L e B 4O 80 2005 035 & & D S ENE
L&, /MR OLEHEENCD W T OERICE W TR H LA T @K D B ICH
WIBKCE LREAS L BRACER I LRSS L TRAKCIEN X2 0 Ao 0w
S THEEABETT 50 L 2HE LT 5, AEE CRATERE OB &G KTy
F 5 F TIHBOSEHM LAE L Tnwinwd T, AN EREEEACIRT 220D
B G 2 BT i wnws D, A D o#id il s S & < acclimatization )5 5E %
wmakEmr ANREESL AV R E L EARACIKS @ DIEOHEEBICE TS ERCE
W, EREC30SENRE LA EROMBE L, AEROKEY * OO L EEKC ST
BRE (9% CHE L THEL TR L, 0~80%RINEA THIZIT—F L Tn A28
T0%HRIBK CREBOBLEMSERETO LI 9 b2l h KE v,

HIMIR AL D, WEEKL D IHEORLENEAICI VT2 THEBERE
LTWwWAHIRS B, 2O 2id, COBEAOMKLEYEELEL T &0, H5 Wk
EOEC L BFECT RO S O BT <& -SRI L T, IS DRI EEE)
2/ NEROD BT O EEIC b0, BTEI0%, %5 1X80% o Rk IC 35 U TRk EE T
OHBRBEL OO EESAERE O TWAZ LRI LERCKL D EEL LR S,

FEHIORT, HIMDO6~8, 1205 X5 ICEEEORBDES O EEFICL
NTEEWEDORREBNB, CNHLDHRT, 6 ~8 B KDOHERS b L HBIEL,
CHEEAELEBEOERBLMOML b bDAWIEETH S, e, 12 REAKEOED
FERLFLLADBRVCEETH S, COI 5 BEKPOROERERNBILIODTRSLE
BHLHERBACETIEBOR/E D I LELERSRDC LT, EHOEEL D
L LAHREEOEZE (6~8 114, 1205H I80mm o) 2 RARETHSS
P BEAKDHEDERWIE SR D w2 L i/IMRO EE Ik 1T 5 acclimatization
OEEL ST 2302 E2bN D, W2RDE (1~8) 2%k (9~15) DERcs

Swd Honr iz 0%, ERENDESHEOBEY MR WOT, TavH4OEMIEL
EIEE W TS BOMERL LI WE BEoTwa, ER® miEEEoarEaies
T OEMAOEHEDMEN 6 ~T @il 452 toFKHE LT, REOET 2E
IR T AEMBESRAMERL TVW5, COZ X HEOETORKDODWIRHT 5L 5
ERPE e BT 2 OS5 7 2 Y H A OEERBERICT 5 X 5 hRFHELEOHE
BN AZEILOAZLRELRL DR SROERBERE,S B2 BLCORRTH M
B EEKOEBRORBELBEN RO TR LS 5 by,



572 RV S IR 36 4E

PLEOFBRRERET 21, MDA OMOMEREIC X 5 KBRRR LD
LEWIEKEE CES OB b, SHIRHNT O Z & < acclimatization DB
2400, AR TRBED L A HOREDOER A RO
7O BRI b2 ThRA kigKEemRT 22 2 ORME A2 EAE LTEDRIER bR,
U o LA 3 (0 B HAZK 5 D M 7K B B OO R F vk i1 ik O BRR C e S 2L+ %
BadsnwoT, KEROMBK L VERABRYIEE T 23N ML EL2 NS,

= #

L Hmacine s 27 a4 ORE L MREK BT 2ERE % ;J;’%L’JVC?HU"‘?
L, Bl Ahie s 528 OBDEENS 7 3% 4 1 w8 KT IR KO R E
BRI 2 L b7,

2. 7av A 0BG EFTHREAKOEERILE (615) ©1,01800~1,02000 (S,
24.6%,~27.2%) 7522 B 0, BOSGTEEI N X 555 (S,20%), /I (8,226
%) DEE L DD DMK TREENED LR,

3. 2O/ DY ORERRTIZILHNOBE LRSS O D S0k
PSR ST O@EPN T L EHBCERCE BT 500, Ricbi o7,
F 5V CB L EE AN HBE T 3SR, e 2 BogaHrixmhand & LRE
PLHEOF A EERNFZD L0 L HEIND,

]

Summary

The effect of diluted sea water on the feeding of pearl oyster was investigated
quantitatively with special regard to the difference of the amount of true feces. The
results are summarized as follows :

(1) The effects of diluted sea water on the amount of true feces were conspicu-
ous below 1,01800~1,0200 specific gravity (S5,24,6~27,2%.).

(2) According to the results obtained in this experiment, following consideration
may be possible. In such circumstances the low salinity sea water is frequently occur-
red, growth of shells and quality of pearls were disturbed, even if the shells were not

perished.
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e UChE LR RIRERR, LV EL LB IRIGEr B IIcEE L T
$BAS, REEHOMIKEDEAKE < 3 Athalnnb ] Laicbizo T b, i

W, ErLIKIa g CRIKGHBRERARA R DI LWBIF 22 W E T 508, ZCA
hHECHERES RV E B, Lo LdsBREiGgEobliE bE<, EkoTs
BLBSAIREEOREY R VL O L &Hoks (Text-fig. 1b), b DK EEBCHE
HAUshoi,

2)  HikpH OFHiH4L

FHko pHIZEI#O ) He B W Tl 2R UL 3L TH 2@ lpH A -5~
Lo THIE Uiz, WIEIL19584E 6 1 75 5 19594F 8 H e ik Tit e, & & 4 5 ko
WTH, ZONEE A & ot T OME R KD pH K ORI & ik U T Text-fig. 4ic
R,

Hiko pH 2 1 e 2 [0l o B3 7 I A b o 5, Tk b, B1HERRTH
LA T Mg TT.2~T30ERE%F L, FO%LH FEL T8 ] Takcs
MEERRTA, OHADTER UKD, LIALLI2H@r i TRAECET 5, TOH%
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| Textfig. 4. AKOFHL (L.

BOTBLUTIATE,2L 2 Ah BT/ am+, 3 A1t 4 st kol
BREL, KMERPR T LOROEEF OMAERREVELRLTWEH, Bel
pH % EH L, HOESBEINCEREZRT, Lo LHAEOHE 14H o ik pH O E k%
RESATAEERS D, B/NME?8 A TEId 50Icxt LT, 52 4EHICMBAH 6 J
dEd D, TATECEMIAEST, LMl r JoFhadE U T\w3, Zhickt
L Ciko pHIcik HAD pH OZLIc BB 5 & 5 i BB A ELERED A<, Ts
LAHRESHRORIB DGRRVBRIC L OTHERINT WS, & 21F, 195848 426

HEEIc pHAETLAORBTAENI L A BOEE X5 2 Bbh 3,

Pikmsbbnsd k5, BROREL SV CR—cEsko pH & B&ko pH & 0
BB EE 23D 23 <, BRD pH RERBIKDIRE R T EDMOBEEDE/ICIE > Ho
ERECEEY D FTEHLTWB2EX bR D, § 2 F19584E 2 1959E 0 Hic 25 h
7 HAR pH OB K ERCB/MED TR, & OEIC I 1T B AR 5 O R 88 & O I 1R
HORAEWRBEOZELBLAL—RLTWBHELS, OBkt HikpH 0L 8 i
BTRBEEERIEL T2 2E2bh b, ¥ e&XPo HkpH O FERUERBIEE O
BTrcksrErzbhns,

3 FEisHE&KpH 0 BEAE -

AR IC s W H & pH O 2 WA BB OB HAL 2 EBE U, £Eics s
ZR4AOpH O BE A HNDIEC LY, BRBHRO BOEEEE DK EES 45 438
fex Bbh s, Table VI wEHiIBIHK pH O HZE LA HE L CR U, bk (1950)1 23
BRELEL D, ErbKerdCoRKGpH 31 2 BB REAELRS, L
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Table Y[ Zpi% HkpHo HEAL
1958, V/30~11/31 1958, X/30~X/31 | 1959, [/26~1/27 1959, Y 21~V /22

= |H M\ 7K /Jm' v R Mfﬂk;[ﬁxr T N U‘\ M\ /J( (rr% TR = RN /_K (ml
A Wf \ pH | (cC) BB gy BOM Fogt ey BB Ll )
30[11:35 | 711 | 209 30[10:00 7.24 184 26[10:15 710 125 | 21 09:00 7.08 | 19.5
14:55 | 7.08 1 29.0 13:05 | 7.36 188  13:10 7.02 122 11:05 | 7.00 | 21.1
18:10 | 7.06 | 286 15:45 | 7.18 @ 185 16:20 4 711 135 14:15 | 7.15 | 215
21:05 | 690 | 282  18:45 715 185  18:55 682 13.2 17:25 | 7.28 . 20.2
31F00:00 | 7.06 | 28.0 22:20 0 7.30 0 185|  22:10| 692 13.2 20:25, 714 195
02:50 7.32 | 275 31F01:20 7.41 | 183 27(701:25 ' 7.01| 115 | 23:20 0 7.24 | 19.2
05:40 = 7.15 | 275 04:30 . 740 | 18.3 04:25 | 692 10.6 | 22/ 02:10 | 7.25 | 19.0
09:00 ' 7.09 | 28.3 07:40 | 7.25 | 183 07:50  7.10 122 05:05 | 7.30 | 19.0
12:15 | 7.27 | 312 10:35 730 | 187  10:50 7.00 122 08:25 | 7.14 | 19.5

15:35 | 691 30.2 13:35 | 7.27 | 19.1 13:40 ¢+ 7.00 120 11:40 | 6.91

~ 16:00| 7.20 | 19.2 16:00 | 695 106 15:00 | 7.00

%L7HFﬁmwmwé®awHFﬁmwﬁﬁ%@afmpHmwﬁﬂmmﬁﬁ%bné
U, AZsELoFha U cuns, COERBAROEFRRBOHFINC KT 5%
f% ,it%ﬂ@%}h% HHAROFECHT 5 HKOEFRFHOE LD LB S,
1A TEkET 5 AikpH O REMC B IPHEREDS 282 <, b TIfllFE L ik ik
MO REAED LRz, CRLEIIBICR T 5 pH OO E W, ThTh
DOEHI B AROYHNRE O L Ak b, COERER A9BH2), FE (1951)
3) Tanaka et al. (1952)4 }y X g5k (1957)5) o0 HA rh DAL A4y K O carbonic anhydrase
B OF M A A g LT e e E i85

4) CaCOgjphEE DL
Ay T ARBEDOHNEN DR 5 S 6mm, F&260mg £0.50 % 3 HHO

ERRIRY thic 1 & T "/\7(4 , AES 1 EI30M@ A AR L TEBRAIE L, R
19594E 7 H 25 19604F 6 i h i TFiie-Dve, F Ok A Table V[ & of Text-fig. 5 /R
Uiz, 3 CREH (1950, 1952)6 D kD% & LK & ORI > W TiH-~, 6 ~7H

DEEBEFEZOFE O CHEOAE X T S=(T—13)k 3 TEbE SHLIERML
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Text-fig. 5. APGLHED RTINS,
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Fro EIb6~T JIRARDOHL Y ICHWENRDIRVORERINCH 28 LB KOLEDE
TREBAERITLTWALHELTWS

Text-fig. 5l L2 Thbhrb L ?C/(j)(f/tf% DEEANTEYOIES T ) i i—
W R LN D X5 STEMBEERLTED, 8 b 9 ArBiiirRons, Filx
WU TOAKEEBIIKERTORB TRV, EESEHEL Tws & ) Rk
T ERL LR BEELRTFEEZLND, bAANKE, BE, TOMORTF»E
PR D HIKR B BT 2R e UTERN AL ZET D TE ML, ThUST
HEMDIESRCEMREDE L Lo THKGEBNRRELELRLTHS 5,

5)  i*o Catr @R O pH OELAL

MR s T 5 LOBE AL e T 28 HNE U CREhoCa 8% o pH %
AE L7z, Catr ORIERE—H 4) kv Tl B L CRELTAV, £
WEETRAETT L CiT s iude,

ik Table V[ WRLZED Th D, < ORHEAAIHEICHS W THIE LGRS R
WHﬂﬂﬂwaﬁu§ﬁmeM@6kH‘btoMﬁm@cw*%mkaﬁmm%%
FLTE DB /ME 340y/cc BEH, KiCERM 4807/60 BRT, CORERTREED

Ca "B U PH O HEMICEWTHBEIREEETH LS, —F, kPO Ca &
AR ERE L OB AEOHBINE LS a&b%Cf*HﬁWAM%%#SHﬁ%w
HmﬂfﬁxmégmmAM%mu,Ca+§ﬁﬁkm&mﬁlﬁbm#%4ﬂmbﬁf
FRGEBRIREAERbRA W, EFERYB A B THKO Ca't B MEKD
C*”xoﬁu@&ibfutoéwwmuof L%%mk;wxnxm H R R

i&$@@ﬂ@&Wﬁio<xMénéb Fouh Y BRI OB A T O BUSHEE
m’)’d&@ﬁ Z DB TR IN T W59, Wk ﬁﬁ@iﬂﬁ@4t*§‘:ﬁ%kob\f(“i;ﬁ/i/)t
m%%@Lfﬁwvaak&#t&m%&mbf%ﬁ¢mﬁ%&%ﬂ,::fw%ﬁ@
EONEBTCRISUEPET 22 BERTWAI0 . LaRoT, Z OHE{LOERE R
RO H NV T L& «&a@uuﬁﬁmx%ﬂﬂ T DRUSHEENE VT L RS

Table V[ P& R, Bigo pH o Ca™ BOFHRIZA

© 8 8 | B | cacosvi#Eg
pH  Ca(yicc) mg/month
1959, W/ 28 ‘ 7.69 390 11.10
i/ 6 7.90 410 —
Vil / 28 8.04 340 19.98
N/ 9 8.19 - 360 —
K /26 - — 21.32
Y /28 7.99 370 17.49
X /25 7.95 420 10. 51
/24 7.75 450 5.52
1960, | /26 7.50 450 —
[ /18 7.19 480 —
i /30 7.79 480 —
V79 7.98 400 ' 10. 80
W/ o - 380 -

* SERLE AER 2 ORTCTEIL T IERRRICHEEBES L T 5 e E2bs D TRELITAL,
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Text-fig. 6. EopH, Ca "B LR FAKDIEELHEEOMIC A bR 2 BHIE L. HIKi
# iR O R IR I E.

FORARETHB IN I CTRINTED, FFOBREFHEREREEE 2oT
BTHHD, wThigw &, AREEHEDOBRKTHEHE LK O Ca** &
PRE/NTHEDHLEDEIMB IR Cat” T2 ehici{b T sE2EERLTED, B
B OPEEEA £ Y DR ORI ET 2N HITX e I Eay &%éﬂfvé
ERERLTWITHEAD,, —HERWHETO Ca™* BXEKRTH DO AHIKILE RS
ML\, FWN%%%@&FKiofHﬁmmcw*@m%ﬁ&<&b Cw*%
W pH wEEIh o & TREE RO Catr Ao CaCOg DfkiR & ORI T I/LF S
BT bhd:EL2 LD, f&b%iim%ﬁ&%%BftHM%@$f@ﬁ%ﬂf£
L0 LT, ZBHAEADDTOMRBILEZLDLIFERIST, INLOHEYH HHE
RIS, L BAAEMETOEMTH D1 LEEDOAR D OWI, FHEPF~NORE
B, REh TORBIMCH o CHICEMFNBEREI TR SZBEES T Th .
xichEO pH &, HékpH O E b 2R LEERE L ORI > W TR U Tia
%, HkpH »AE 200 EBHTE{T 50 LCciiEo pH 344 1 EO B TE LT
Wi, 203 bHEAPH OHFW RG 2B/ Lo pH Rzt FH LTV D
e, AP TlHED pH b+ 2 FREBES AHETH 5, £ L TEYK
BOTHARLERSCHERRECEDORE RS D LT AKICE#HE R EEEmL
THWHDIRHLT, KPTAKEBFRGLAYELNT, MBOBRBOBMERIAR DR
%,

6) HiEEEOFHE(

FEEEAR TR 2EEE, T L THERMEcONEL CnbEROERIRETH Y,
conchiolin [EOETH 2, Lo Tz OERKEYBEFHE®E CHE & 5 &2 B
ELEELEERAEOFER I L > THEHBEHEEL 2,

IS Z BT OKmc s v, ARNmeiAkELRon20RBWHEE T3
bhrchd b (Fig. 14, Budo T4 A VHebleoTwd, S0k 5 ZLHRE BRI
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BEKC L > TELWERRT, KIRERICH 20 THIZHIE Y conchiolin D% kL
TOBEYHEOKRELZ B 554 (Fig. 15) &, Z Dk ) /¢ conchiolin DEWEA 7m0
A%ummJ&éhta®kmhwﬁﬁ&£bf<éw YA bbb, ARERER
R AHRBORBEAIKEBNSE 2B L 03 X S e #L, 25 Legfhod s
T CaCOg MASFAFHBCBREL AWENY T, B4hBEY»22HFHLENT, &
LAEIRP TONIWARESL AR CEEL Tws (Fig. 14), GKLEDK £ 2744
THESEET A TH 2 2MECHE bR, 27 Y 7RO I AN B A B2 &
FERIMCHbI T RS (Fig. 9, 4 Ahfnb 6 Ao KR ERw & v GG
Filglthew T2, cOAhrhde, 903 bRBEMRETEKOMBEIE
I, YR AR D ONTRBOB R 2 T 5 (Fig. 16), L OHAEN
BoOFELCENTAC I > CAKPH L IEFL WEAHNZ bR & R, REL T
SRR LEEENKE L EHbN S, ~H#ikcd Fig. 17 K3 b s L) REFERVWLEY
JEORREIREL T 34, RESTHEBGELAELAREORBEY L b, FLWD
DT DIBER D BB REME T 50, TOHEENETT230E#E2 D
MBe LOLAERSAKERKRO P B b Tni,, SO A TRE
AREEELMAESEL L, HUNABELYRTLOLHIE Fig. 100 & bbb X 5 IR
WA b T HOEPRVROENDE, ARNEEEDO—FH 8 2510 A LF)
<SR itGEiEE (Fig. 18) WL MEQ4 IO RE S EET 2
DWBB G, BFEBRICAZ SRR 2T Y 7RSS E LAY, WEBEEOE&SCE

2 DBENIEF R EFSFREL, NIABEIREALORMESINL0MEEL T <,
PR I0H FTAEABHI D TEL L2 TL 58, Shice b auifiBRkEhEaEr
FEEmL < B (Fig. 19), Fig. 19 e b s & 5 ki ibTuw 5, bt (00
1), (110), (010) WIXJEFICIS TH a2 HBRE o, 12H FTHI Ak 3 KRB
DL IEAEELRIED 0.5 PITO/RNSWEERCOREFREBOBRTBICEEL T
By FOBLINGOD/NIAMERIBEAERESOGREYT, HEOBLCHBrEIRR L
WEL T 208 B0 &E L CED B (Fig. 200, LUK (001 o
SR KB D N X i @ARLUEE L Wb Abh b, CORMCREROKE:
B OWMBREYET 55008200, HLHKHBOENEDEN D, LATELDL 2
Al 5 LEROBERBEAEALNRLRY, B RBe Lo T RER R DS
B AR MBS b A (Fig. 21), —J7, 128 FAEWEZ Tk Fig. 11 &5
Na LN BEEEL TR T2, 9HEOLOIREEL <27y 7 OMBEAL <
B e, e QBRI RO T 5, REERI/NMEFAI N+ 5 It o THEAH
BRI e b, BRMEBSETICONTHEDIC S { v b, Fig. 12 REMSTc 4 b

RO IR IR OB TH B, KREBIKC Lo THOMBERE GE D, IEKEOE
BRI e A EBGR CANRMAESBEEZ R U N B U Wi R O TE D &

Lnn (Fig. 9,

A Text-fig. 6 OAIKhBE U & FERREE 2 /EI R TRB L, KDENE LS, T/
b8 ~9 HAD 2 HOWmE 2B U CTHIKLE & DT IEA M U e i i el L
RBRERCESE AR RLNRE, Thbb, 13 HREHMLT3L, 4
HEAIZHMK, 726 JEA2AI0HEKHELL Twb, B8R TED kb, XikE
M#8~9 Qoo ClBb A RORERCTEGOFOEENIOA 1 1 Hic
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P CHRLNBHANRS B L EFE 2 D, Lal, AKKEESHEMET 2HAOREDET
OBFETRRA—CRZCbEEERS B0, AKRKMBEESEETH 2D & TEROBE
KCREFENBE2ZDLRB, Fl il ARRREOR%L TH Y 3 AREREEDOR T
HBHEFIEIE, BECBWTEREOBESEFHEL LD T2 E&EARELRD TS
Do EFle 6 Hmn T Hwh i COKEBD EREE IO A H11LH T TOKED T iEH
Er iy, TORBEEMCEIET 2R EERPIE CROERBBREOBET L 2Rk
PHERET 20 L T, BERERLRENSETL TV 2832 #nRErd
%

FHEREL T AEBORE SOEEICOWTEHEL TA DL Table W 0Z 2 L T
F5, XEETFO 1 Ak Ti0.5ull FO/M X hEROBRENR KBS EEDTHED, 20

Table VIl #5&hkiOKE 0 5IHBUHE

J K & X W
Ji - e e
~05\~2.05‘~4A0 ~ 6.0 6.0 ~

[ 133 48 | 2
1 | bl iE S i
! L 79 | 78

N ~v | 12 68 23 22 4

T~V 12 26 11 2

Wil ~ 63 109 46

X ~ X ‘ . 45 64 | 38 5
i Lo1s2 71 | 3B 57 37

P LDOSPEDS b WER, SO b O/MERmMBEEAEREIZYINL
TVWRWHREERT 5, 2 HREROEMEIRO D EMHRSE DML A EkrD
oo SHIRAD LF RO WLENRE 525, KERIDOTH 2p TR RV, 44
VBT CHETRCAWHORFIDOFESEELTEY, 8 AnbI0AC Anl)T
3 ~dp P 6p (U E TIRBET 5, 1A L1R2A T T kE xodulid 6 T
B 50, RUF]Kﬁék“ﬁKOSpUF@ﬁ%@ﬁ&ﬂﬁv%lﬂmﬁéo

4 Table WL DEMIRIC B T 5 4E MK O R & OHBEHEE O mode 11K E & WIS

K

—  mamu=D

2 s [
B&mo X8

Text-fig. 7. WEKOKE X L HIKLERE & OB
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R THEL ThD e Textfig. 7T DT & etk b, COFM L5 L 5T, S
BRA R 3~ 4 DRE SORENLEL TV 52, LR Kb o TRER
WEOREYR S, BRIV EL 25 LEBOREFZIIZ 050 YTk b,

13°C DR L HERERE L OBELHR U TR b, HAHBA13°CER4 A0 biHEE
DAL BMEENE , BRRMEOIEEN A LN S & AIINERCHBEREI T bh
Tnb, EE2ITR2ERIZH a4 oK 13°C Lo e BN B O RSk
Exdwol b Eifinbil Tz, COBHIRESHEZ 22 L REICE T 2 /KEGER
AiRE b 2~3°CHEirbDlz, TOBRKECAROE L LY 12ZATEALBIHK ST T
EMRGEAE RS, 3~4dHRAT TR 20 TERBEEDOLLTHIEIDKED TN
EfiLD 2°C g EroRk, COFYEETIE, EHHOOIL THHHEI DK
13°C 2o DIFI2H hE» LV E T T, OB A RkEmAFEOMBD
%%ﬁﬁ%nto&mmﬁﬁlsCybégm;D%M&E%tﬁ%cwéaizz%ﬂ
TZOBEA» L LI ANOBARESBREREN <. TOBAKR 13°C Y L | H
5 F TR, SRERER AN AN EEORWEERIN T abh T2 X I
s,

ANkR (1950) 11 xR FERE B PR ss Dk & KR & ORAE R -, BB bkbf@ﬁﬂ
dEEEAE 2 13°C It/ 5 KR A, BHEISC e b & TRt 3D 5 08MEEENR
HY RN 282 L o, un«cxfbfﬁ‘f»’i SHEME DT B R B b E, SAER L
A A @ L T I NI vy T A D THREL Tw 5 & BbR A ERI2H THn
B 1A e %Léﬁm%ﬂ HETREWLOT3I A te@vbhd, Lk
PO T OE O XN 2 MR+ 5 &, 2HENETIATEg»53 H EHE T
1~2ﬁﬂ%f£@pit\kKAé;wmﬁml3C&bot”f%o EER 13°C,
P Tod T, HERIEOAFRRLXIECASZEBEOAKRLD 1 ~2C goeREbBRE, &
OHEZHMAEPH OEEMAL L ELBTHAHH, 5 LBERBFIRELANEBIHEOL
HOMBAS ZHC IO TERINZDIFL, NEE TOMBRE R LRy H I Ak
BB IoUTkbd L, MEOERENR»ALT L —HLAVWEHELEKL T 5, »
Fhice X, 7av 4 ORI ET2KEIZ18°C THI2LEZTIND I,

) RIS IEA S 1B R R O

EREEREEMCESWTELCRAE 220, FEMCERIN S BHEERSEFEIE
BAWRL TA D,

RREME N FOBEGTEZCEHIN S B/ AEEO R A ES R OIS R
5, HEOWERBBECE NREIC LTRSS, HARGR LN EE Text-fig.
Ba O L EBIREESLLEKZLEELDNS, Tihbb, 1) XEREFNCIEE S z/hE
ED AR A BEKE, (2) KRk FaEMIce b5 HE, ) HEECEb R 3FE W
conchiolin &, }2 o8 (4) HREBICHKE L 2/ EROBEKE, OD4BEELLR 2TV 3,
Fig. 13 (3 195847 HI6 B I AL L 1959412 A 26 F i iRER U BTk 2 i L, (GEA
WHEOER=arvDb e TEELRLBETE S, ERPIIMIET D55 SHERITER
LThot, BHEINCEEBOSADE X3 0.45mm T, ¥ZEE250.17TmmD & = 5
10 i OE ISR D ERABEAFER IN TS, BANRKTEIRHE,A D, 2Ok
BESEAMER IR B EEZN D, 4EZE= L0 & THBEOHYH % 360
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EE s, KMEREO P 5BIREME T4EOEEARE B, KL T
EMEREBRIEEEELELRITAIDEFRLR2TED, Bake L UEkERTE
Minmaote,  OHEERZIAEKE LBV BB L Ty 258 E R R r 2 n
AT L TRAFELSBEL T 0 L, LWERELZEBRL TVvafRiicic
LtmwﬂLbﬁh%bfumbfkmﬂbfgbn&a@abf@<$&ﬁwah
BZTHEHSHI, LOTHB I OB ELYEILE & 4T

(a)
KEGET 20 RN T 50

Text-fig. 8. &Kt ‘Wiﬁ/k*ﬂ%gﬁr&ma}t JLH’JM’PE- () ZMIHFLE, (b) HEHE
& (o) Wetko LHIATERE.

BEIRHH R OF % O BT ICTE R S 1 3 R B B I I A L R S0 BB B o Tu
5, z<®ﬁmm%@@%HOTb%L%mé&mmﬁ®¢%%lbné Lo T
COMIBICERIN DB L BA TR L BBOEMITICII WY A ELE LRELE 2
LT A B3 13565 (Text-fig. 8b),

CHIEL TR B PZCHT TR IR B BRASF L HIEOER2VRAMICESL
PR EWNOBRE LEEBELOLE2 TS50, AHEORBHIZERG L EWeTEL
TERHROBE LA TESD (Textfig. 8¢), DL 5 EHRKEB & ik b UL
T COBRELZBEL T 2BREBSCRESTFREN B b v bb¢, Fig. 13
RO TERUAOKBICIER ISR BIc B L WERSKE AV, FoRMEERO
T, BEEERERL CWABROESRECIHAIIERAZ LworEL T, FD
il DB BRI JEBR & A Fe I fal -8 Sl & [F) - M S BB e S L 2 O S BN S
OTHAHDH,

8) REOFERIMEAL

BRI B W TEEEORRZE S T 5K D W TlHIEL 248, A E SO %IR O
AN éi{ B, B e U THBEAAE S HEO RO AE & BR L o, HED L)
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FEROW IR O BB R AE T 5 E R EAETLREH e ORI E SR T 5, —ER
O EEHT 2V TR B A LEBINTE %1770 5 el PO RS WS 5. bbb, &
DUH A\ s B EE R b LIC L CGRRL KT 202 SO MBTH 5, ShbOMEY
K < AT IR B e, KK EHCIRA B O EOHS R D R % T2, L
b AR & 2R TR BE OB B 2 B AR R o0 T, AT
5 MR B R U TR L T AR R 2B 2 b b,

RO BIEIC S 720 TR MO HHADCERIG (CG-2-ARN 2L, Uk
O ICASEE O AGHIC &> THIER TR D%, MR R A IERE & BRBE O b
M, EWAEE 2R R0 TREFL 2o AHENRATIER O 2R LB AR 0 % MR Zom.
ORI b B D B L, JeRO A BIRIE o &E R % Table K ICRL oo

Table [\ EEERR OFMZE (L

‘ N I Ty B R B
Sp AR H B R B ‘@(ﬁ]fﬂlﬁ]ﬁgj’%‘ - oy /
HENo  HREAH QLB | Gats) s O,
1 1958, Y/ 1 70.3 3.4 4,84
2 i/ 2 50. 0 1.5 3,00
3 Vi /14 61.1 3.6 5. 89
4 V[ / 14 59,5 4.7 7.90
5 Wi/ 4 70. 8 6.9 9.74
6 VIl / 26 54, 4 3.9 7.17
7 X /26 86. 3 6.1 7.07
8 X/ 6 63.5 4.3 6.77
9 X/ 6 72.5 5.1 7.03
10 X /25 84. 8 7.3 8. 61
11 Y /15 132.7 8.9 6.71
12 /2 ! 80.7 6.7 8.30
13 i /24 134.5 9.3 6.91
14 3 /24 132.6 8.7 6. 56
15 1959, | / 6 57.4 5.4 9,41
16 1/ 6 36.1 3.7 10. 24
17 [ /16 27.1 3.4 12.54
18 I /25 26.5 3.0 11.32
19 1 /25 . 58.5 5.5 9,40
20 | m/ 5 34.9 3.7 10. 60
21 M/ s 132.6 6.6 4,98
22 W74 134.3 9.6 7.16
23 v /15 65.0 5.3 | 8.15
24 Vo, o4 90.5 | 7.4 { 8. 80

EEEBOR A LT~ F R < A 2104 FEC A 0012t Ttdh, K
R 100 %ol LicET 5 b 0%, 1A D 2BIOEREE R Y, 1] Fans
3 H R CEREREN i b, < ORIHICIZ20~30%1c & TH L, —~FEE»OR
BT E ~ 3 /mD T %, KHEH MR
FOBTH~IH FHesiFThizd A XEHRESNT50~T0%% %K1, &L ANNE
BT f~8 Bl T -BRAT M S 2 Abhaes, 9 TRk LAL, 11
HYIEE S TROKICHT 5. & A T3 HICHE 2 100 %ok Mo ERICOERD B b 0 455
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Summary

1) The seasonal changes in crystal growth and luster of the nacre were investigated
Dy means of electron microscope and the gloss meter (CG-2-A type), and the relation
between the superficial structure and luster of the pearl were discussed on the viewpoint
of optics.

2) The size and the form of crystal grains are varied with the difference in the velo-
city of CaCOy deposition. That is, round crystals, its size being about 4, deposit under
the large amount of CaCO; deposition, whereas crystals of tabular idiomorphic form with
well developed faces grow up to 64 in size in the period from November to December.
But small crystals 0.5 with imperfect forms appear in January, and thereafter dissolve in
hibernation. Small crystals below 0.5 develop at first after hibernation.

3) 'The luster of the nacre chiefly depends upon the reflection of light on the surface
and the planes of lamellae near the surface of the pearl, and is controlled by the aggrega-
tion, the particle size and the form of mineral crystals in there.

4) The luster of the pearls which are collected during November and December
shows the highest, while that of the pearls in hibernation, January to March, shows the

Towest.
5) A dissolved surface and the lamellae formed in winter below 13°C of the water

temperature have the scattering effect for light.
6) The regular growth pattern on the nacreous surface appears to play the role as

the diffraction gratings for light.
X i3

DEBRE A ST 5 HA AR B R OF

1) JNBRECER 1950, 7 v 7 A IREhO B JE M,
A THLUT BEHROME 121724

2) RFITHR 1951 7 v A A OAALEIIE (B S5H) HRDOREBIYIC AT o — vEDFH]
WZE . B{r24: 436-—438.

3 EEHm= 1954, 7 ox 44 OEENEEE ¢ L BERBOFEIEEOES i bR



S R — 7 2% 5 A OHETERE O AP EBR IR KT8 1 601

HAH). ERAERE 6: 2327,
4) Tanaka, S. and Hatano, H. 1952. Studies on the seasonal changes in the chemical constituents
of the pearl oyster. Publ. Seto Mar. Biol. Lab., | (2) 343--35b.
5) SRk 1957 7 a4 » T OEBREOENFIRIE [ WH, 777 by, EEEK
FOFRMEA DU T, (T 2: 57— 62’
6) JEEEOL 1950, EoBFRF RO (). HikoBis 1(1)H9—12
7) - 1952, F oy HIm Nt AEBOSE S LB L OMG. HEOWIE 2(4)21—26.
8 EIHW“ 1959, HBRRIEMEIMC KT 57 3% A4 OAGRE OB EEE R JE TR E .
=30 L7L ﬁ“C DORKIER. [ EPkH# 50 381—394.
9) KM e Bl e BB 1957, 7o U L RIRBIE O S TEMEEAYE. B 78(12)1732
~174O
10) Wilbur, K. M. 1960. Shell structure and mineralization in molluscs. “Calcification in biolo-
gical systems”. Amer. Assoc. Adv. Sezi.  15--40. Washington, D. C.
1D NRETES 1950 7 3 HAREHICHT 5 BE ERo MR, BROFE  1(3)10—16.
12) HFE o QUGS « AR - HET 1957 Hﬁ” LL@ﬂ\ﬁ'l‘ Ml Lt 41(4)26—33. -
13) dhER 1961 7 =59 4 o Y v OMIIC X B HEBOERE DR, BBk 6: 607614,
14) Tsutsumi, J. 1928. An examination of the micro-crystals of calcium carbonate in mollusca shells
by means of x-rays [, |. Mem. Coll. Sci. Univ. Kyoto 11: 217221, 401—405.
15) Bouren, G. H. 1956. “The biochemistry and physiology of bone”. New York.
16) Wada, K. 1959. On the arrangement of aragonite crystals in the inner layer of the nacre. Buil.
Jap. Soc. Sci. Fish., 25(5)342—345.
17) Raup, D. M. 1959. Crystallograyhy of echinoid calcite. J. Geol., 67(6)661-—-674.
18) Wada, K. 1960. The relation between the crystalline structure of the cultured pearl and the
clongation of the transplanted mantle tissue in the process of pearl-sac formation. J.
Soc. Sci. Fish., 26(6)549—553.
19) ————- 1961. Crystal growth of molluscan shells. Bull. Natl, Pearl Res. Lab. 7: —
20) Stolkowski, J. 1957. “Le calcium et la vie.” France.
21) Raup, D. M. 1960. Ontogenetic variation in the crystallography of echinoid calcite. J. paleon-
tology, 34(5) 1041-—1050.
22) RARE— 1948, BIEEONEEE L KOG, MR 54(631—633) 33--38,

Explanation of Figures

Figs. 9—13. Photomicrographs of the seasonal changes of the growth pattern and the section
of the cultured pearl.

Fig. 9. Irregular growth pattern newly formed on the old growth pattern after hibernation.
X 60

Fig. 10. Irregular pattern in spring. <60

Fig. 11. Concentric growth pattern developed well during the period from August to Decem-
ber. x60

Fig. 12. Dissolution feature of tne growth spiral in hibernation. 60

Fig. 13. Thin section of the cultured pearl in the pearl oyster (Crossed nicols). The light line
which run in the nacreous layer of the pearl indicates the layer formed in winter below 13°C of the
water temperature. X 90

Figs. 14—21. Electron micrographs of the seascnal changes of the crystal growth on the na-
creous surface.

Fig. 14. Imperfect and small <rystal first deposited after hibernation. x4500

Fig. 15. Formation of the thick membrane of conchiolin on the dissolved surface of the old
nacre in early March. X 16000 )

Fig. 16. Deposition of round crystals in the period from spring to early of autumn. 4500

Fig. 17. Etching surface of aragonite crystals in the spawning season of the pearl oyster.
%4200 ‘

Fig. 18. Hexagonal form of aragonite crystals in summer. % 17000
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e # >... 13 PRIk e
Fig. 19. Aragonite crystals of tabular idiomorphic form with well developed faces grown in
early of winter. <6000
Fig. 20. Small crystals grown on the corners and edges of the large crystals seen in Fig. 19 in
January and February. X 4500 s :
Fig. 21. Dissolution of the small crystals grown on the face of the large crystals in hibernation.

% 16000
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1 = O—F& Echinarachnius parma D ch 2 ERL, BBRICEEBEL CHEXZRT 5
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7 &
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Too HHEHOTARZARENRT CEES %L, EMEBL 2 ARDERDO LA
o, #I3HMC ORI T 2R T0%BRAKEKT 5, HERCEBRORR 1 8%
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B R T okt @307 e oW T s LR EEE oA B D W TER
HZEBLNEh O, Fle LEEY Y 2mgd i 4he & 2T LERMN oAb

leosh1 Nakahara Determmatlon of growth rates of nacreous layer by the administration
of tetracycline. with English summary, P. 612. Bull. Natl. Pearl Res. Lab. 6: 607-614. 1961.
1y ENZEBRRRAT R No. 71 (BI7sppiAT#s 6:607—614, 3645 J)
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Summary

In the present study, tetracycline was utilized to define the amount of growth of

the nacreous layer in a stated time interval,
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Pearl oysters in which the pearl nucleus had been inserted were injected with 2mg
of tetracycline HCI (achromycin) dissolved in 0.1ml of sea water at each time. Tetra-

cycline is selectively incorporated into newly formed nacre and can be identified by

the fluorescence.
After sampling of the shells and pearls, they were sectioned by grinding, and ex-

amined with the aid of a compound microscope in both visible and ultraviolet light.
They were illustrated in pearls, figs. 1A, and 3A, and in shells, figs. 3-5. Note four
brilliant fluorescent bands in each photograph, indicative of the four injections of
tetracycline administered, Figs. 1B, 2B and 3B alsc show the photograph of the same
section taken with visible light. By means of this method, the author measured the-

growth rate of the nacreous layer of shells and pearls in each season.

51 A X #®
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Summary

In the Japanese pearl culture process, a pretreatment is generally done in order to
make a suitable condition of the pearl oysters for the operation of nuclear insertion.
The method is as follows; the animals are established in high density enclosed within
bamboo-cages with fine grain during 1~4 weeks. To make clear the meaning of the
treatment given above, some physiological and histological observations were undertaken.
In the present paper an outline of the results of the observations may be given.

1) The duration from nuclear insertion operation to recovery of physiological activ-
ity after the operation in question in the oysters undergone pretreatment is shorter than
that of ones not undergone pretreatment. And also, transformation of pearl sac tissue into.
the squamous epithelium and deposition of pearl layer was found to occur earlier in the
pretreated animals than the other ones.

2) The oysters treated show both low mortality rate after the operation and good
results in yield and quality of produced pearls.

3) Basing on the facts given above, the following conclusion may be done. It seems
to the present author that the treatment before the operation acts as a stressor for the oys-
ters, and it causes the decline of the vitality of animals, and on the other hand it brings
the acquisition of resistance of the cross sensitization-like against the operation for the
animals. Accordingly the shock-like symptoms frequently occurred after the operation is
arrested, and the normalization of vitality in the operated oyster is carried forward. The
normalization of the recipient’s vitality influences on the adhesion, growth and function of
graft, therefore it has close relation with both the function of the pearl sac and the quali-
ty of pearl. VVhéreby the pretreatment appears to be an important process for the produc-

tion of high quality pearls.
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Summary

The formation of pearl-sacs was histologically observed with the material in which a
space was formed between the inserted nucleus and adjacent tissues at operation. The
results obtained are summarized as follows:

1) In a space which was formed between the inserted nucleus and adjacent tissues a
large number of wandering cells appeared within a few days after operation as shown in.
Figures 9 and 10.  Thereafter, a delicate network made up of pseudopodia of wandering
cells (Fig. 11) appeared in the space. The network seemed to be transformed into the
connective tissue (Figs. 12-15). Based on these findings, it is apparent that the space
between the inserted nucleus and adjacent tissues is filled with the connective tissue ele-
ment which originated from wandering cells.

2) In the material in which the pearl-sac epithelium grew from the inserted mantle
tissue before the space was completely trnasformed into the connective tissue, the wand-
ering cells were usually surrounded by the pearl-sac epithelium (Figs. 16-21). Generally,
inferior pearls seem to be produced in such a material.

3) In the material in which a space was already filled with the connective tissue pri-
or to the formation of pearl-sacs, the pearl-sac epithelium developed to cover the border
between the nucleus and the connective tissue (Figs. 22-26).

4) On the basis of the above findings, it is suggested that, in order to produce supe-
rior pearls, the operation should be made so as to form no space between the inserted nu-

cleus and adjacent tissues.
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