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HOA BN RELWERNREDLN S, 2O L 5 iniEsbEH Lk aragonite #550% c B & H
EEMCEEICHEG, 20T EVWCHITICLTHB5—EDTMICKEL, R T2F VTR
CEBL CHEKELZERL, TOBHCALNINREEB COMBRESLEREEL RT I
K%, FBRGHBERBEECEE T 2 MERIHD 2 %7, BIRIEROI MR E P Ek
o EREHEL, FRERCRERO b oES2 M sRFECEE IR TWB L 20nT
i, CCELNEEBCHETOESRYINL THET 5,
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BB AR ER AR CEL B OBELET S, T ARO—HORMEES L 2EBEY
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BECIEIRTHEH L2 Wi, 3hbb, SHEEEEECEN L IERT 4 4
DO F A% HA Pinctada martensii (Dunker) OAEFFEBNICEE 6mm O LKA LD T
1EHITEI AL, BANROEEZINGHI 51 H, 1956527 HOH, A8 HLIAAUCRE 9 A4
HO4BCH 5, FHisKi F2m o% I ce@Tr e ART5L, 11 H0mMER 5 M
HETOHEL o, BRLAEHEOERH X BEL KAWL THESZR Y, BRTRL CHRICEHER
SCE AL CHEEBEL 2, ¥ BT B A % methylmethacryl-aluminium ¢ 28 7
YA O TERL &, —F, BiEERICRET 2AEBERE LR OMEFHEANEL TE
B O 2 OBEREZHL T 50D, VBB 21 2~3mm Aotz 2 o cover glass
OMICREATHDO T 2% H 4 QPRI L 5 AL, FE2H, 48, 6 HRCI0H Bicy

* Kb6ji Wada. Microscopic observations of cultured pearls at their early formation I11. With English
summary, p.365. Bull. Natl. Pearl Res. Lab. §: 357-372. 1959.
E BRI N0 47, (T EBRISR AR 51 357—372. IHFI344E12H)
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—ZBBHLARVE D CAEL TR L, LEfiRoMEFNEHMELL, ¥, 1IARE
2 F HEEER L TH, # 7 ARG SR eIk 2 E BT e f A fEn, FtkREio =
JADI—FEBROL L THIMOERIN LI <, B, FHRXIBMEG6H, 7THHET 8 Hiekz
2of,

8 =

BRI L e A @ R sz b Bic e d /0T, 5 AL b Lo s i R o
BHOEREN/ED LR D, THHd BHNEZ ClegilkE L T AilE s F T
MR ERBESVWILAREEDONESRT L L TE%ETEF S, cOHFEHR I VA vy T r—I2dDT
BT ELLOLHACEE S LOLEEY, MBRCIS>TRKROFKBEICTES, i
REHERY — S CRETH LB LALERINZELE G, £ LRAE»S G S hich
#17E (conchiolin) * Bai %, ik, - ORI EGREL=arDL 2 TIEgr AT
RERWA, LELETFFHNELTRTANOEYHEAED L hic S MRS bR 5 BT EET
%, Fig 1 @i LICE L T B HoRtEmoBFHMSi T td 5, < OBIRILEY
VRS < FEE T, NSRBI R CHER A E S A B, ERREREEL ML Tnh D,
C DM MR/ X TR S 720 T B R 7\ LEHEIR @ ph 08 [ — F i < siikic iR L
b, HE3VRERRCELROTREL, XEREVWECHEEL L 38BcELL 0L Bb
b, FBYORER—HETREL, SCRIOMAERWLREEOMFKAREDLI, %

: : CEFBEEP THCEEL TwWH k&Y OEN
HRALNGB, 20X ) ke Lo
T W oRERC s oTR, TRHTHEE
FMLCHALTHEL, KFICRE SEML
T (Text-fig. 1), = OFEBRICEWTH
¥ E T RO TR O RS AU IC B D B N S I
WHds, COFRIEFTAFREARARRECE
Lo T L TWw L edic, kb
JA 22 TR S e 2 C TRbh R RT
H55. TOXSICHEL THEL TEFHRE
DEBYH OB DAY 7 a2y 7 sk

Text-fig. 1. Organic substances deposited ¥ T, FoOhiciEfshs, ¥kE
on the surface of the inserted calcium nucleus. e ot o ohiibRciEREmHoORE

T HEDLRD L DR BEREND, KEBE
DETRESBLABRCRET 2B HE L B2 BT 53 0L $ Bbh b,

A EisEric o T, EMEAE L conchioin I |10, % 2 WIHEEEERCEREL T
B, MEH L calcite & L TR LB R R+ 5 & 0 &, aragonite I # L T ITRENTICFE
ETL5L02H50, WELIFNRIOAFHE CEOEEABDLNRD, HEKEERCH LD
T % Faragonite i /N X IR OB 2 UTHEL, R¥SEMAT 3 L RAKBCEWCEEL
T MOBERE L TRELTL 5 (Fig.2,3), < OREBRICHWTH R FmMEY 42Tk
FLTw3, ) LTHSEATERINTHERBL, S8EEYRTI IS, HRERDOZ
VTG RO —HICTEL TWw B DI FHILRD R4 (Text-fig. 2), #5523 BHEIR X
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HBICIEA L A7 Y TROES TG L T ST, Textfig 3 241225 & ) RHEFEOR
W LA 2R T L5 e i s, Fropes
LD, WHEREAIC BICL 2D A P
7 7 OMES RE oS ET, SRR
Mokl LTRkELTL 3

Tl it & 5 DL, B E_ELILWC JEL \»conchio-
lin gk & e b, (o #HE O
ET 20082 HBN D, 2D &5 ICIIERIEK
e s W TR AP ORN S 5 VWi H %
EALHFEL L, EERMBEOTRUAOET DA
BWHAINZE T 290 £ 2 T, £ 5 dconchiolin i 7
BEAREL, RicEEBORESR2LLRS Text-fig. 2. Aragonite ccystals grown on the
CHLREOS & THEEEAFEEL T D1 surface of the crystal lamellae and organic
iz, aragonite D& 4 DREX L, 0 membrane. < 370

}fﬁ%’j\%é‘:%f‘iﬁo’c< %5, ¥ lrdn, Figurelo &Biﬂ,écl: Mg, B, NAE, EEERE

Text-fig. 3. The parallel step-pattern de- Text-fig. 4. The growth steps of crystal
veloped at the early stage of the formation of lamellae seen at the advanced stage of pearl
a nacre. x 130 formation. x 370

AEBEORIRFME L TURELTE T, TORF 2L 1 ~6p OfllA2 R+, —MBICHEER
A E O TS I WEH D aragonite DRI FIg. 2, 3 Ica b s & 5 et Eamd 8, FigE
R Z K FIICE Fig. d RO S L& b5 & 5 A S ®mIc ki L € ¢ % conchiolin i C#§ R (kA
Clb2diiE 5, COLD RREOPTCOFROEERE LB E L (R aLnie

2 D A% conchiolin JEIC 12T W o THIE L i B R RT3 L0, FhE ML
THEL TW AR 7 2 vigfaAAlo b, a2 hc (001) fHicfMAEEL T
WHLDH DD, —H, TVREREL T A0 BT ORI iR oS s o b h,
WBERIFE— I ED2 T b, FRaRERT Lo CICs L biu ol fosss 2 M & /s
DTHDbR, COLDEFHRERICZMMYAELLEHH»BNS, Fig.6 x5 v 7 ’F&’»ﬁLO
L H A/ &y aragonite fiR{TH H, TORICE VT, A INCHED RN &SN B WICAGE
AICEA L TREL Tw 32, BB TinEo 4 iGkiey Afbéﬂ@ﬁ“AmML



360 WO OB B MR 34 4F

DREREEC BV TR B0 L 3 ARERZ DRV,

B AEORRBCIIC LT, BB BERENHEE . TREL TV 2008 B4 BHETE D,
ZO, BHEENEEBAYRACTHEEL (L 2542, BUYBrBEREELA RS VO TREL T
BBEERB D, WTRICE L, 2<<EE PR W TRHEHHED b B okESMEL C
BEL TOAHRE TR, REELMOES 2 LBl UEFRER>TW5 (Fig.7,8), Fig.7
R W T ERAB R SHREORPIE R FRIR OS2 R TR BEEET, chxss>THE
HEAFEELTCEF WD, COBHELESRBRIKETL S TERAINTER D, aragonite H 5 \»
11 calcite DFEREREWVCRBELTHEL WA WISLELNSE, Flicabh s Xk 3 eiE
HEBEL, RyHBcEBBOMBRSEWEL O TLIRO T2 S BEL TW 2HIREL EHD
bhd, tiif0 X 3 BAELORGRREEFBEMc L BB RET 525, BEREA
BIEREL TWHAREENOBRICEEL ChARBREAEL THEL T 2ENR 2 A YRS,
TR OBICINE L THIEL TWENB \, i, ZOHSER A ER L T\ % aragonite O 5
DI AEB W LREFEOBEERZ v, 0, Fig. 8l /RI N X 3 ICBHAL TREL Tw 5
ﬂ@m%mmﬁmﬁéb@ﬁMﬁELTV%%%@Lmiﬂmﬁk%m EELTERELTWA

Km?aTng5®m<L%éo#ﬁb%ﬁ@@am@mw%@ﬁﬂ%@aunfgvmﬁbf

Text-fig. 5. Diagram showing the triple Text-fig.6. Schema dgawing the micro-crys-
twin in Fig. 8. 5:010 plane. m: 110 plane. tal arrangement of aragonite on the nacreous
(T): Triple twin. surface of the projection of a baroque pearls.

The longer straight line of each cross indicates
the orthorhombic b axis of micro-crystals.

BH, HEREO o120 O BT, & RE0E O HETHEWICE D TWw b, & OIEA B
I — b i L 2o i R oot wgim FEN T HENE2HETE 5L, overgrowth 7 27 4
BETE s,

SOOI L TR XN B BB A R L TV % aragonite D RIE, T O ¢ iih HEE
Mg CIEE Y, 200 A H 5 EOHEICHT TEWICETICKREL Th 25, ¥ 55



bos
長方形


12 A A

EseSiAne it ink ot - | 61

EEHOHBRICEWT, ZOEREME L Ty 5 HERE O aragonite DF5RD b #HEIHEDIEE
PB IR D TEWICIE » WTIREI L TRE L T 5 (Txet-fig. 6), L2sL, b 23218k
@ 1 % P BEHRIC BT 5 FR L THR bR D,
=77, BRI TEBE L 2N BB E RSO BN PEEL CH 2 2 FHBEE T
Fig. 9 RUI0IC A LN B L 3 inlfaiiT, Tihbd, 2HOH I 2OMIcEATE 5 AL 4E
WL ORI BER T, & 5WOBECENL TS OES & b B A2 THHER W
CH L 2HRPEETEY 5, HHER O 2o IR O B R34 2 B o g i i i 5B % 15 4k
M ELTWAEREZ L OBEEHDE NI, LA LAERF O TTOREE, #IADMTO
FLOLEINES, HIXLDEBRERCMBIC LD TE—~ZXDE L MU B EE DELs
LD THDHR, IR IROOEE TS B MR R UTENAH 2k, 25 L
THHEL THBSENER IR E bR 55, Pl L2 HERL TH I 20 1
k%&%ﬁf%mﬁ%a@l@gﬁgﬂhmb,uﬂ&ﬁﬁwmﬁhTaTmﬁgi@kEOT
o Bh O HNZE— = DHELE & 5 L e T
f,gz AABBOA BIE &/ & TR DR A % _{ ‘f | +

FRARDD NI, Tk, TORMICEAF ks
BRELTHY, ¥ O Xy A7 2E0pmno N
TRIBEOBIER 2 LIRK O HHBE O 108 558 | -
BN, 4, ChERMCKEEEICED, = %«++‘%71
JAD—THEDG L THEREBIC ST 5ERE
Bz~ e, RO 0T OMEdiic TR
SR T 2D TN T S E8E b0 5 (Text-fig,7) ) ] .
i BHL L RAROW T torrs 1T e i e e
bERDBLAN & M3 F D TR —HL Tv 25533 the nacre formed on a glass, in where the point
D, TOBIFRYECHEORE L OBELD 0 is the part of the grafted mantle piece.
LB LR D,

e

Z £

HIEDO IR W T BEYOREEE R 7,8, 9 AU TELDOERLLNE S, KKK
ANFHitR 3~6 B Hic HERS LR D OGO EBE R BD BN, 9~12 B 24 HEHIC
RHBEECHERBOEE AR DN AH LR CHE Lk, EHRERREBRYHBEOME C LD
THEE D, 27, —~BRBEROFBEEREE SR, $50/A3 Bl LTy E 2 EE
LCHEL, BraokE Ik 3 RBREWCEE LERY O TCREROKEYL U CHEE
L, RECERiZELO2URR LT, COFBPHREAS /7y 7 ISEEROLO L
BEHOLDeRH Y, P (1955) RPN LT I % 4 OEEEBk o FBHE e Lz X
SIE AR EAEC oM L 2 b ZHMUL@F&Otﬁ%M®m%#%é%@kE
I D, E I E R R I AR R UBROIR, fHEIR, BRI Mo
BOREFEE L W52, CREOENERSHRYHOEZRTC IO AT A0RLHTH S,
U2 LA BHERILERCRIT 2 RBBEOEGDES, SBEEYHOMLEOFE S Lo TEA
DAEETRTHDEE LR D, & DN, PERE Ui B E R E T B0 7o B 7 MOk 7
WU E A A LD A, ORI A b s BIREBUEC s w TERIEBCHD B
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NDH(EERRE), THLHFBREEINMECRE S TER—ERERD TWL e, HETALRLE
L3 ELLWMARADARGS, BOBREGICAT YT REbnk), BICHLASWTHTH
WWKﬁW%kﬁ%ﬁﬂ@Bﬂq»H%Kﬁﬁ%%%OTV%O Z OEBEEC X RS EROR

DERHEIR D R v W?ﬁﬂm%k%V&ﬁ%<K§§@EMﬁﬁtb,itﬁ%%%ﬁm&%

Lo 2FRRONSVEREYE L AL B0 T b, T LTI RD OB EIEhI
1E7E3 5 conchiolin & FEIER T\ 2 Y HE 2K EH 5 um%@w%W£Wé%£%tmmaéx
BB, FTOEMEECO WAL B LT D THET 5, BHCEWTL, o
I s A 4 o e\ conchiolin [ERE /o CTRE T 2o, }:E{F)«H/‘]T@}'V HRE SR A
AL HHVIEAERCE AOTERENEY, EWEREBORE L BT L CHEESRREL
TR AHELBEABEEE RS, FHiBd~60 HECIELCEBEMO 2t EEMCizgE » 3
DHELREGEDOILE L FD B, von, Kossa DIl #R I X O’C‘}%E%ﬁﬁdﬁ%’%%@ﬁ%i B,
B & 5\ ik EDTA THIK LB eI nhnh e v, ¥ 2BEEsmcmEnmlgc
a0, AEEHELLEED S5 W RABEROEINOREL & L e BIRE EWE O hic iyl
DODRERH B0 Bbh, ChboOREADHLIE 2D phase DEBETHRELTWE DL
ZbND, L UEBREED I FHHDE ) b aragonite <° calcite DR DhES A B, Bk
XBEFrcHHEBIL I 2823 0MMBIYOFEERGOLIATDLN TV WY, F Bk
B r BEREEOEKOMCEAICIEF A B in A, calcite OFERENEHENR KBRS B
B, L, CHBREC Y TRETIZLRBIMETH 5, KB VYT A0SR
R D fﬁﬂ%w&MmWELﬁmwftiﬁa,;kb1%§ LV Y HRIBIL T 2HEAZ WM
W THEREBESER I NIRRT E V., Ui, BYOWBESADL R WS L HE
BOREAEDONLIENELE S,

BERE DL aragonite ¥R OTEEIC Lo TihE 2%, BERIERIIMC T 5 BREOE
v, BREL 7 EEME» D RE L R ERE RO MR N RET 5 TICEND AV E
e b EHT 540 ELLNG, BE, [FHROSMWEEOE /s b5 FRmEE
ROy 2BOELO RO ELE, RED pH OISR OE e K E <
L, RO, REIRTEARBCEALZBIEL WS, T, T5 Lf&fod s T
Sy VIEMRER L BREERSARDEETE S, #ErrBRineiERo (00D e 7 ¢ v ik
AERBEAR b T Wiz, TOEMEME U TOEBRGELENE L B D calcite & 83 L TR
CHEL T 52, CHREHRENEOE D b NAHERD 200YENRESE Y b Ol
DAL THEAEL TV AELERT 0L Bbh b, - O, LEEEBANCO & LIRS
A BET A0 ARETH 20, ERERONICE - TRAMINRTEF vy v a0G Y
HORENBTC IO THrin ) BicoTEY, HCHEL CEBoEROAbh 58S Ttiao
A4 FIRBEIC D 5 NS OBRKRAEH LS B EZ R T O TR WhrEEbR b, Wihics L #55E
BEREVERED L & Tl iobh, FFEHOESL IO THRBRORE N ECHEE 2 BR
DT B, Tihbb, FEHOELGPE L WESKIELWEREABEIROESCERE LT 52,
JEEEEI NI e B e ERIE ELF ﬁbk$%fW%ﬂtU%®A%&ﬁ%kLT&FLT<
Bo HNCIEWPHEI/NEI K 2O THEROFEARAD N ), BREE—FECHEEL T
WE LTS %, 25k, WERERWLFRITOEEY i%mau’k%m;}bﬁlf&b‘ L, ELCs
%me@%@%%ww@&%ﬁ®%é@mm’»Ofﬁ%%ﬁ@%@ﬁ&&ﬂ%;5mk%a

3 LEEMBRECH o THEBHROWEIEE, SN aiid- pH OGP ELFE L,



bos
長方形


12 / gites)

sz iZneililol vt ol k=g | 363

RO, REARNCREECESELTRIFETTHS),, ¥k, KEBHOLKLERE T carbonic
anhydrane O X 5 MR OEEC Lo TREES B I NI T, & LAY T ARHIRET
winbihid, COREECEMPEEREDSE ST IRBEAI VY Y LORERZIT 5T
555,

EE-CNBREERBNIMIC A 5 A 2 DRI aragonite EROEIROREFENEEICEL L
THEU BT, HRROBICHE L TS RO EFEPHEBT X0 TEMT 5, Liso
T, HOAEGEHOLIIC L b5 HBREOBOYB(LENEZRIC L O THEADEKRE R &
S B, FTEHEAT IV HANBRERBERC AL NSERBEHELEE L, AEROSWED
BATHDEEbN B EL TS B CISETEEY R L, DIMESMEN 2 Ebh b
WAL T 2000 TSR W LR HERL R T30, SWEDRAET LB
RN e 5 L ETBBE AR L TOW eI 3 BBRENRAL NS X5 Wi B R L. AR
BEREDLEICAD N AR FCHERCBE L TR 5, EEBTRZ I YA THFIES
NBHKD I VY U ALBB-FEL W 8,9,10 Az 7 v FEBOMR WK E S FHEL @
LLTHRELTL B8, Chi v dE@ndin 6,7, 11, 12 A ik /O AR 2 R R A
R TR L e b, BB RO v 1~ 5 AEC BB O WA LI Fr o
WAL UHLEOBREE L TREL TS (FEBERRER), “OLIKERBERIA VYT A
DUEBEBIC I OTEMLTL 220, ERERPHORELEECESXZ 5 LR ORRERED
EAC X O THET 2H/ATE S, SEO—BEOHLE TR, FHEH6AEE Crize A KN
MR TE 2PEORBRZ LT, ErCERHED LRTCEELTIBEL T 2058
Wb, BELEMEOHLEEL FRBREO A VY o AR EHE L OMCHERE 22T 580
W(nEs, < DE4E Wilbur and Jodrey (1955) 5 % ji] 46> (1954) 23454 LT w5 X 5w /KAL
BT 5BMEOEHESEERE LR TV HRRRECBOE 4« DERSEEC S, B
FE R IR PR AL LCER E Co LR E L < B CH S E T LMD v
VYU LDHMEETIZLAEBI RN TWAVWERERTI DL EbRS, TO%208 & &
WY AEE TRHERRENBEACR DICONTEBERNE LR, RIRAALFET W LRED
BRRELLTL 20 2 OFRBMIBROEITEE L e BERE LR B2 5T 7 it > C o
EHABACEY, HEREOEANREA VY T AOHHESRIML, HENEEEEL A bk
DTEHD, LrL, HEEFNOFWEHIETE TS HOAEREO TR LA UEECETS
D, 7,8,9 D3 H AW TRFEHRL L 7 AXEBT 2EH»rb L EbN D, Ji, Ekic
BT AMBERERANAYBLENABERC IO THEINS D, ChbOERTS 5 EEEE
ONTOEYGOEFEEFHOFRToL VHEIND, LesoT, AERSD RO 3G E
ADBEREC IOT, ELA—ERSCLIBMC L oTE Lo TE ), TR LT D% OERMY
I OEEOATIREC T RR 8T 5 THH 5,

FEFHTE (1958,1959) W HME DO/ BEEE O aragonite #EF 23T D ¢ SR U A T E
NBARECEELREF MR K EeBZEFHC@GEETEENLTHEELTHW 32T A2HEL
Too COFEERZKAMNZEKE CRERMORFNEDFENBERICLIOTHRINTWEHY
BHL T2, SHOAERBEERC I OTEDL NERES, HEXEERL TOH 2RO cil
BOb MO L EREOREL OBEIL L, COI3ARGBEOREL SO THEED ¢ ik
NEOEELHEEAMICHTCEEL TR Y, Z0O b AKRCEE L T 5 kRSO K
T EFECPENBC Lo THEED 2 WIRIBENCKEINTA2BRER I N, —, F4&
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VENEE D OE BEE O 2 BB Lo TR, N7 ER T LTttt 7
D, INLMSAESE L TAERNICRAOS W ERERE L TW 500, HlEx L or/hd
TR AR IEFE L TCW O BABELTCWES, ZOBOEEE —Fcm»roTie v
BT LTEDTWBEREZ N, &0 L 5 ICH B T EL o TRE LT, 20

O INCEEE S LT B2 A0 ELLNSA, K2 BT S 2 o R
DWTIHHAETFTH 5, LaL, 2 iiikikRcE-4 5 aragonite §EE A O X 5 sl st L

buh# &5 LCIFITIc LCTEE Y %Ak, aragonite & conchiolin & O IC T4 % ¥Ry
Hm«@@yﬁxﬁbMéfééh,L@@iBW,%%@bM®@%mﬂﬁmio<ﬁMém
TWBH, BR L CHESIAER L XE LV HEE Y SRRV B0 FEHIROE TH 50 b,
NEREC AL 2 X5 EEPEHRE LRy, Thid L bbd, #EL THRELLED
PORERZE T b HE—HRANET TEWLEREL TWb, ZOFRXEHELKBRCET S
BREAERE FEREORERFEK L O TE2 BN FEPEREFEREBCR T RO

SEREICEFLTWEHDLELZLNLL, AT THEL TV AR LICH
Tl ER L TRE LT DA THEOERIEMIC AN THEEL T A2 1E2H
NBHR, ZORECOWTRAREEST 5, B EERROME AR D, &
B A D FRIE R R AR oORmMA S ST R THEL D,

BREEER S B R0, BIEERBIEESD Lo Tw BF R LIEI 5 £ L OffEHI
DOTEEIN, HMBCHPEINTWEA, RKEZTOEREBETIEL - Tl by, %%Qil@ﬁrﬁ
AL a0 T OMBRERYIRC R 2B OREFEABHE L CE s, & CEmEOERR
ESLTET B0 THETOEE L LTARL . 73041 B3RO EKO BB 2
FRARROMERY L TEY, ChEHEL TS calcte DS+ D c §i% conchiolin BED &
W TLTHREL Cw b, FeBREORREH o TRILE LTS Bl ThZ i
WELTREIABEL, BWICEE L TEBIREREL T 38452, —DOBHEIRE L T <
% | ¢ conchiolin O BEC Lo TH: UJbﬂlk;m RICHEL TWIBALAH L, WFhodae
BWTHlENYIREEYE M EREEOP LD TWS L, BEIROZTREMICEKE L
TnwBHDLELZOND, LD THEHE RO calciteds Bk T N X N D HE O B TR
AMELLBAILTEY, ~2oDHBEAEERO L D g L2 R+ b0 RILA DN 555, BEREAK
USRS EDH W, CHEE L TARCHEOBERBEREBROEEL LD
Txbh, Thiimkl T\ 5 aragonite OFEFILZ D ¢ Ik X b r ch ZRAE L < BRI L
TEFA TRICEA LTV D, EREEFCE W OB TA D Rl B i B R E O i ic B8
BB e M E O EAE RO M, H T E §1 D conchiolin O 3 AREER AT E D 2, KK
EoBHFOE T REREVWEREDLND, LvL W%m)&@ﬂ HEOME: TR B B BN
HEERLHEOTWHEDICRE LT, HBECERIGED R TR EZEDH# L, v Bl THRE
RO BN ES LN DENE H, TDIE ea”*f—“10>(1058) A F ik D calcite %’\ﬁﬁ’ﬁ"u@ﬁé
EBAEZLC HNFLIRYLTBRICEE L TWaA B a R LAk, %ic calcte DAL 50
BRI ANCL L LR EA L T BIEEL LR 200807 H b, ThbLDEND, '4‘7%:‘{
F& 2 HERE  OBEER B OREFEOE G Bbh b, o\ THETOHERHHOE, B
CHREFEAMETH Y, ChEE L CHREREFEsHBECR 0t eE2z bR 5,
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2) FHRYHEOCFEMENCEIRR, BRI CBERE LTED B R, 203 bIEKO LD
wm%%%ﬁ%%ﬁméﬁﬁﬁﬁaﬁﬁwmﬁm nNo, FFBBEPTCR s 7o~ o7 R
nEHERT LONRH

3) W%E@mﬁ?ai WOHNY Ay AR OBICHBERG B LT 57 1E, Bt
FWEERS PR AL 2E%RE TO LEMRAZE LI BHEICEA TWAEE TR I VY Y A
WG L AL B b Tninng, £ ORERE LRSI 510 L ks> T4y
mﬁmﬁ%&mkb,%mﬁlﬂﬂ%%ﬂfémmmHL@ﬂfum%mawbiucg%%@
BB,

4) AR RN P hE LT & %o aragonite fEBICIE T 2 YRR A L T B & O s kY
%<, 7 00D FAEPCBMINTWSIHC T £ v ERED bR S

5) ﬁ%@ﬁﬂf%%i@am@mwﬁﬁ@&&&vé%a&u@&@wmmﬁm&ﬁ@m;
DTHIIZINTED, COMBREDHDOEMTDS 5EFERE COEYDERRE DN TOHMW
%m%&ﬂ&#@fﬂkiofo<ot§ﬂéo

6) E b aragonite ff 5D b W DR AN BT RO M E T e Lo TERE
b5 R 3 E T B,

7 PHErBRBOMEERHBOREFEO&E 2 Ebh 5,

2
Wit

Summary

Der osition of organic matters and aragonite crystals at an early period of pearl formation was
observec: under optic and electron microscopes.

Orgrnic substance which is secrated at first on the surface of the inserted foreign develop in
irregular shaped membrane. The membrane shows homogenous, granular or fibrous structure.
Certain y ortion of the organic matters indicated a positive metachromasia reaction by toluidin blue.
Mineralization begins actively from about 6 days after operation in summer, the deposition stained
by using the silver method of von. Késsa, but based on the results obtained by X-ray powder
method there are found non minerals except calcium carbonate crystals such as aragonite and calcite.

In tl.e process of pearl formation, aragonite crystals develop through parallel growth, over-
growth, triple twin and screw dislocation. Their shapes and arrangement are in different. Crystal
growth is governed by the physicochemical conditions around growing crystals, which vary by
differences of the secreting activity of the epithelial cells in different stages of peral-sac or pearl
formation, and in different vitalities of individual oysters.

In the nacre of the cultured parls produced from Pinctada martensii (Dunker),the orthorhombic
¢ axis of cragonite crystals is nearly in parallel to the direction perpendicular to the surface of a pearl,
and moieover, their orthorhombic b axes are arranged in regular as that of crystals in the nacre of
the pearl oyster shell. The arrangement of the orthorhombic b axis of small crystals in the nacre-
ous layer pearls is governed by the behavior and the elongation of the graftcd mantle epithelium
in the early stage of pearl-sac and pearl formations.

The structual difference between prismatic and nacreous layers in Pinctada martensii seems to

be due to the differences of the mode-of growth of organic matrix and lime salt in each layer.
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Soc. Sci. Fich. 25 (5) 342--345.
9 _ Electron microscope (printing).

10) Watabe, N., Sharp, D. G. and Wilbur, K. M. 1958. Studies on shell farmation VIIL. J. Biophys. and
Biochem. Cytolo. 4(3) : 281--286.

Explantation of Figures

Fig. 1. Organic membrane formed on the surface of the inserted foreign at an early stage of pearl for-
mation. Showing the granular structure of organic membrane and hollows on the membrane.
% 4000

Fig. 2. Deposition of rounded cryrtals of aragonite at the first step of the nacreous layer formation.
% 3000

Fig. 3. Aragonite crystals developed in the dendritic growth at the advanced stage of formation of the
nacre. X 3000

Fig. 4. DPositive replica illustrating a hexagonal growth spiral on the (001) face of the aragonite crystal
grown on organic membrane at an early stage of pear} formation. The spiral gose around the
top of the step as clockwise, and may be created by screw dislocation. x 4000

Fig. 5. Spiral growth step of the aragonite originating from screw dislocation (the right) x 4000

Fig. 6. Showing the step-like accumulation of crystal lamellae, in where small crystals grow. x 3000

Fig. 7. Nuacreous and prismatic layers formed at an early stage of pearl formation. Showing crystal
lamellae piled up just like a mountain range near the prismatic layer (the upper right). 3000 x

Fig. 8. Aragonite crystals of tabular idiomorphic form grown at an early stage of the nacreous layer
formation. Showing triple twin of aragonite crystal in the lower right corner. X 3000

Fig. 9. The living mantle piece at 4 days after transplantation. x 30

Fig. 10. Showing the elongated cells from the edge of a grafted mantle tissue at 4 days after operation.
em: the edge of a grafted mantle piece. x 250

Fig. 11. Shell substances formed on the inserted glass. O: the part of the i.serted mantle piece. p:
prisms. X 30
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7 2% H A Pinctada martensti (Dunker) € X % BEEBGEICIS T, K2 & b EHOAERR
NICBHET 5 € — 2R~ RICAERR 2 HERA L w5, AEREENBICH S CHSBG R AL
EE L VG CHEIEBC W TORBKELEL THD, COWSOUMBOERC &
DT BHe —J, ZRIDVEDOED, FThbBAEFERE=200KLCbrh TR, HEHE
(shellfold) DAE FRIC LD THABROBREBAEEINTHS, ZORDAEREE IR IR
FICBA LR O— I Tn 5 L R BEE L R L O RE X IET S8 5 & —RKSh
NTEDY, ZORTEURLELDOE -2 L THERALCW S, B E TICR W T, A B

WEEEINTY L L 2EREARD LN L LA, B ¥ TR HEREEASEL €
BHR LR EHD NI WLDTH D, COLICADNBHEOFIEE TH DAL
BT ST L B E OSSR A B 0 Tw 540, A—BOHOR Ao BE, b
BHATER AR S VBRSSP L L2 Th, SO & D R X B B A R
ANTENFNEHRBROCBERBORIE Y O E Y 500 55 BEARS T Bl d L
FeMBEChH D, 72,0 DX 5 ABHEAOERC Lo TR o EREEAY RS o b e
BB OWTOMRRIERICRYDLDEEbNd, CHHORBERIHEL T 52D st
EREHYEC— A2 L THER LB OBEREEREBEL (o EY L EEL, Bl ahnk
HBFLOWTOBHEPHEN, ETOBEEY N T st b,

AT HITH 7o b RIBEIEE 2\ 272 W e B B BRI i S L iE R TR, ot B R A b

TR nichEBERICEHT 5, a8, BERUEL 3 - RiHFBRICESHT %,

MERDT FE

AN FHRE19584E 7 198 R 195949 i 1 HIn ks S in o foo HERIC&H 7o » TIRAEE D
LR —ARHE 6mm O 2 L HISFET I Y HA OEBBAC ST ALk, 2@
W L TAEBIE L BAE—22fBc L TES AL, BB L HBREBERI Ino ko AR

*  Koji Wada. Microscopic observations of cultured pearls at their early formation IV. With English
summary, p. 377. Bull. Natl. Pearl Res. Lab. 5: 373-380. 1959,
1) EITE RS No.48.  (EYL MERRT M 5 - 373—308. AMIB4EI2H)
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’EHH%BSMM#O%BJ““Lﬂﬁbwmﬁﬂmibf T DREOLEY L E
; o THEEBE L, X, RO 1EZ y HEEBEEL CHROBEEY HT,

,,% SWBGBIED ERMEDZ LR TIEE D L OB LR  kdIC AT T4 YR D
HBWTFFL, ARE 397810, R0 HICHEL T, 0% sv= ) vic k- CEEL, Bl

BRTTAVER RO, Z—VY Vb env b F V] Yy—ngyyRmad il CEEL T,

&8 =

IAHLBFRHL LI BHEBHEL 2AERGEO T OOV A XEEL (A5 L, Z DS
D FRAREIE 2 A EELL T oA B I T B0 ED b v, Lo LIRS
CEWARIO R R ITICHESICBE L TW 5 BARLTWS, COEE TIES ALREE
TEIIG L AEDWEE L d DIRED RV, SN ESSRL N5 58 2563 5
HIc 3o 0 OMMED FEMREEL S BEHEL R TED gﬁﬁ&%“ﬁ%%%%of&k
AR HEEINT WD, S QBEBHSICHE L 2 FEHRE—BICEDE G S DA% W3, I
SHEBOBEVWEEHICEARL FERBO NS, EhME LR R 2L OIS HOWENR
DEBLTWBEMRAEDLRBIL, HEHEL Tt W2 ONEO EEEIRASH A& L T
WEBLED LN KL ELLOREONMD FEHBEAE S DT BB ED bR UL
OO EHBAO ERRT é%iAU®m“c T T (Fig. Do 2 DO #E Fic
&bﬂém%%m%bmmL RO B IC L - THW IR L DL Ebh B2, 2B
JEE D A, L#Lﬁm%@f@ﬂh&%ﬁ#ﬂ@bhéi?WﬁPHK@ﬁ%> W BB
o THRARER IR TE D, HEEACE W CLEIC WM RNIECIEE L Th A ORED L
7}1 e I N AHEEED FEMEE-BCEOE WL OBE L, Ui, F—HEERE T DR

MADELNBEEDS B DV D v, FREBECELZOEO FEMETSLoBE
%Tbnéiﬁ%ﬁL&ﬁW®~%nmnfgt%@“@bﬂé —7, B Ok
JA%EM&@%&%Ltﬁ%%%amhﬂobwﬂy< WEYE OB TR v L i
bins (Fig.3), L LI0HAH15H %87 5B RO E & 4 » 7o E ES TR
@@%gmmé%ﬂ@g4fﬂnﬁﬂ'“:uﬂﬁf@&Lﬁ&bﬂé%wm PEbR TS
TOYHCHBEEMEOERAERBIE R L b o iz Uk ER WD, IRHE OE,
%K: }wﬂLm%L<%<n4%0 ik sk o THBREERTER B A W X < REL

LHDNE , oM I S e O FRERIRG Fig. 2 A b s X5
Vg wm§< %;Luuﬁwﬂﬂmmmgufk LN 2D BB, &5 LTERE
A0 H A RGET AEIC R B LRI EHR B O REN AL N D X I D0, BIEEAHH LR
BT L CEBRIB O D 2 b U FUR ORI D v,

%“‘“?&Wbtwmm%”*u L%““vu«a{er
%“l 7 ﬂDgﬁLLz” ;L,]/ {H?HL T ¥
VBRI B o TRk & X Ak L BN E %EL H B ‘T 71 ) & - u/(\/\ii) (/)/f\w %,/’L 3 U\w}t
WELTRBEL TL B4 (Fig. 789,101, Jiitea & o o ilie LTl L << 2 lwﬁ<ng
12) Rk eiEic RE LT 284 e 25 5 (Fig 13, 14), oW, KiElEd L e LRIE W
JEE L THEL T DHBCE B OB OMENRHED L I, kafﬁub*<éu¢
B THR—BICEE L T bW b IV hOMER WL REEOMEB A E TS LEWICER D A4
THILZAELLBDbNS, 2 Fig. 7 &%ﬂ%iﬁﬁ%ﬁ%@%%%mmMHQW%mkﬁ

7— E e
CHDH
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HUEORHBEERLTEY, HFREBEODL® L b BRRmE & dbe TERIEDE O
%&Eb%5%®ambﬂ%ogbﬁkbfﬁ&b < BABYE LSBT EE S
B RICR & U THEBER AL, OMBICH - TEROBESRAICHELRE LT
X BDAAELRS (Fig 12), —J, HHERAWUIRIROBER vV I OREL T 585 10R b
NDHENREL, VIO—BEHFLATW50rEbh3, CORKOAEBYVEORED S 5 2
hékirb%%%Eh@ﬁﬁ%%<@%m“%b1b6@%3%
BHEEBORRIEENCRE hbALN, FOBREAKBONEND L F THRADL, HEEO
R AA  Tr W I v %&Jﬂﬁatof<éb,ﬁ<%&*ﬂtou U CHE T B IcitiE
AEIEE T 5 T B, BRBOREIC O CRETEY CHMICHEE Ll Th 55, BEED
WRERCNICEL T S EHEO YR LR A B C TR IN T, ERCEEO MBS M
HOMEFFERCEBEL TS 530 BbN b, COLICKW TARELEEOW Btk
FHEMOLELIRT 0, FHRBOMBRIRIFFICES TMNER L 7 3 2T sEcErc ik
LRI DHH - eld, TOBLERBOREKIN SR E LWL D THB (Table T),

Table I. Frequency of various kinds of pearls produced from the pearl oyster
when a mantle edge employed.

. the lfmd of pearls nacreous* | prismatic | compound ! non depo- } total
region of a mantle e L. P. P. [ sition
mantle frequency 27 21 14 12 74
edge per cent 37 28 ‘ 19 16 100
mantle freduency 46 0 6 | 1 l 53
piece. | per cent | 87 ; 0 | 11 ; 2 100

* “Shnudama‘ is contained in this pearl.

meaLfﬂﬁﬁﬁﬁﬁﬁﬁ%ﬁmbfﬁﬁ%%:ﬁb,%ﬂ%hﬁwéﬂtﬂﬁ% SLEEE
BRLBHBEBELCSEL, TOBEI»DTH~5 L Tablel oinici 3, ThAbbEEEs
FRALEEGCRBEEBEZANB T 52 BEATER I N TLHBEBEE LA I0RB LA EKNWE
EEERLWTZ2OALT, BBAHFEHLLZLDTRIELAFBTOLOBNERBOLE 24T
BY, BHEERL U TREL T AHBOBSLELIENL W3, BEgrEl LD
@f@%mKMBm@Wgwhﬂé%nf%,%@%ﬁ%%@%%%&@&&h&m%@®$ﬁ
16% 4 5D TWDHERDEDTND, ZhbEREENATErLSHT 5L Tablell oin ¢H
b, BEBEAFERT ALl 2 HEENER IR T IRR WU EHIR OB Y S F T h B8
Lin, :,\fﬂi&ﬁﬂ(/)kitﬁ‘%b Ve BRI EEO D A DR s oy BRI T,

Table IT. The elassification of the pearls in Table I on cotiimercial viewpoint.

region of a mentle ; value valueless ! total

, frequency 3 71 i 74
mantle edge per cent ’ 4 96 | 100
. frequency 44 9 ‘: 53
mantle piece per cent ‘ 83 17 ’ 100
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Kawakami?’ (1952) BAEFEZEECBESOBBEAERY B It 1R, 5iE R ERY

HMRCHEREEOMR A D s, BEEOERREE TE R, - 1E, REBHECS - CREEY
BRBEEY R L LR EEBOREL TL 5O 2D, AEBCH T 50RO X IR
X R EA R DT, ZALRTVWEYHEL TS, EAEBESELEEY
SUWL TV FRHROBERENRENTREEL L - TWAHEERL 2, DEE S (1956) %
B PR OREYHMCEN, HRBEROBEESI 1 BONA i LEMER2LR>TE D,
BHEBERTREROMIESEEL, FREER CHEEVHEROMEALR> TV L&
EL TS, FLT—BICHERO ERMRCRAERC A D NS AR HES U EED X X
DEHMRIREELIDEHZELNTWS, SEO—HEOHENDL, AKEE —HIAERREY &
FERWCHBEL 2SS, L TFLIEWEREBOEER AL CHEEKBORENRALNRLL, B
HEERHEOBACENIERINIERE L, BEHR2ACOLED UERIN 2R b Th
v, CAECHLTAERGYRBCL TEBHEL 2B, BEVWEREKSBEEAEERE
RIChl2TEBRINRTW3 3058 E <, HEEORERE A, dOTHEKBEEKDE
AN SEREEA/NI v, Tihbb, BHEAOEHUEC LT, BHEE—FR—ENC/hE
BEET A X, BT EERRRAATL ) BB A ST DL DT 525, i
Fa bR R o THEB Y ST 28R HORB CL X EF 23 00ENERCK
FVWEARERL WSO LEbNS, 0 TAEBEBROBEICI W THAD R cERBOFEIC
FEBERORELEYBRORDICEL LD HEELLR S,
ThiRBle7ax A4 nbERIALAROBEYE~ L, EHKE BEBEROCFBERS
—EDIEF X S ETERBEL TV 303 2bREHN, KEBSOESERIE—EDLMA 5T
sl ER IR TV 52, HARIHCEBHECENERE O S & TR ZEkE s K
IhTwb, —F, BE%EY 1957) BWBELAEE LFHROEKE FRANOHRERESLH <
PSR —EEEN AR THEY RO TW L LA, MANCEEER Lo TARED
FERRoKECH ¥ AEXHEEL Tnb, F4EDIAERBROBEER TRNBREOAH R
RS E OB L EGE2 R L, FOF FHEE FFHERO L L TRELTERIONE
I, Y (1959) OEBC IO CAERDOBBEMC Lo TRIO X3 hfilEitoX
B X 28%EMABBL BRI TR IN T 2EA/HEL 2T INTW S, Y EOBEEEE
LINBLOEFEL 1D, BEKEPEBRRARORELE 2 C-HcEER L L oo,
BB DORBIC L & /0 THREM 250 Tl i 2 I oMW B E O R0 2R 2 b h
LIRS A RS I D50, BIET VY A4 OHEBRBT—RICEI hbh T\ 5B EEH
1, T7bbREBNTRSMC 2 Thb LEL L DB T THIMEIECSLOEHHRALN S
gk, ABEETORRD FWEREDKEIC X 5 HEOEE S WSl RENES L 0B e
EZLND, FHER2TED RO, AERCET 35 MBEDRKIEBIC & 5 E5REE A
EHRRLUEAEBEEONBRUBERE LEEHOLEEDEORKE & O ARBERIC L > TRk
DT B ARBENCBEE I N RG&R L ORE L ARHRENARITE BRI Cn 53
DEEbNS, Lo, SEMEC> TesREHEKCADN S XD 7 - ERIRO S %
BiSc ) 2 ERRRBABREOSWMBEDORKEIC L 25 EEOMBE Tt x, Bl AEAEEL
B O B S~ DR AR KRStk s AT L TRISZ R L & LD E
FERI R OV MR D L B D TH o TEOT L B oBBEL Bbh 5,
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Pl ~izmL, BELEAESELROCEGC X > THE I ERES0 Rl rns
D UWBEEIC AR O RS LM E BB INTE D, FORBEEDBILRE A VY T 4D
aragonite WCHESA L T < %2, caleite ISR L T 502 5 5 ARSI W T, AR
BROCBEBECHZLND LD RERBEELTCWD, 0L 5 REHBERNOAKILCEWT, %
Aoy U LB E D LT aragonite J 5 I calcite I & H 4 % 2 ico “CVi%((DU? e I B
BOKEARPTH B, Lo LH—BEREED D & THb SRR EOERHEIC £ THil
LC&he FPRRMEOMIMESOE/C L d BT O vy v 2B EDR, pH, RH
BOZERCHESOYRBLEANEREOEC I > TETH0EELLNEY, LA DT,
R ERAYIIC 2 b N D BHEBORE P ERN RO TRICHNTERE B TH 5F D,
EFI O S B I O TERRAI D BBk 25 5 2 a5\ B B, )3, MBI aragonite 5P OBEIC
BOTLABRTH Y, HEREBAIIC I 3 % AR O 15 28 FERE R O R TR BB I b\ T
HEh 5 RERcE LI EBE2RL TWwWied L Bbnb,

] B

1) AZERGORMEC & 3 HESHRKCOPEREEEL, EHIhcHARORELNE
BIELEH L 2ESLEBRU TN, ARSI 5N BYE O WERO X X % Rkl &
CHBREDBICOWTEER B ok,

2) AEBESCHET AERE,LRIBREBELKOMR IR ZENRRE L, AEERICH kY
OUBENL RERBEROMR INIRBIEFICRE VW, Lo T, HERMNCEEL -
ABBEFREBRE PRI TH RAROFWBREOR I & 5 Rkl 2 B < REEL Tw
ZH0DEEbNRB,

3) ML@;5&Vﬁh@iimi01ﬁmo#m%&&ﬂﬁé%ot%mﬁﬁ@%%ﬁ%m
o< i s . ’
4) t—xabfﬂﬁﬁ%&&mbeK@,%ax %% ﬂKﬁOT%WmWKM% o

BORNSDOMITEALETH B,

Summary

1) Studies on transplantation of the mantle edge were attempted in the gonad of Pinctada
martensit (Dunker), and were discussed about the localized differentiation of the secretive faculty
of the mantle and the environments of crystal growth produced.

2) The most part of the epithelium of the pearl-sac which was originated from the epitheli-
um of a grafted mantle edge produced prismatic substances, while nacreous layer pearls were
formed by the pearl-sac derived from a mantle piece. Judging from this fact, the epithelial cells
of pearl-sac derived from a graft seem to keep the characteristic of the secretive faculty which ex-
hibit in the different regions of a mantle.

3) The different environment of mineralization was occured by thepearl-sac formed from a

grafted mantle edge.
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RIFFSAT 1958, FBBR OB MEEEE 1. EIILERTE 4: 251260,

Kawakami, I.LK. 1952. Studies on pearl-sac formation. I. On the regeneration and transplantation of
the mantle piece in pear oyster. Mem. Fac. Sci. Kyushu Univ. 1(2) 83—88.

FRIEE - W HIE 1956, HPRSOMBENTIZ [ B EBRPHR 1: 1013,

FRGUE « TR 1957, EBRROMI VI . BRI E BT 3: 211215

IEFF 7 1959, BEBRBTAUA AT THE.

FIHEVER 1959, HERR A OBEHERIEEE . B 7 HEERDIH 51 356371,

Explanation of Figures

1. Showing the transformed mantle edge at 5 days after operation. mf : middle fold, n : nucleus,
o:organic substance, sf : shell fold. 110 x

2. Photomicrograph showing the secreting substinces and a pearl-sac epithelium at 19 days after
operation. e: epithelial cells of pearl-sac, o: organic substance, w: wandering cells. 380 x

3. Organic substances deposited on the surface of a nucleus. 110X

4, 5 and 6. Prismatic substances on a conchiolin membrane. 110Xx

7,8, 9, 10 and 11. Organic matters with spherical crystals of calcium carbonate grown in or on
them. 110X

12 Prisms grown on thin organic membrane. 110x

13 and 14. Showing fibrous conchiolin. 110X
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&&%W&&w&améﬁwkiofﬁméﬂé&@a%z%m,:@x5ﬁ TR D FH 23
i3 22K & U THANE, MRS ETERE L OBGERULATHS, LL, &
o 2Bl RO FiH KOMT@&%K?&*ﬁHmV%mM%%®mﬁk%<§bhé$f
HD, e 2 W—BEOS L TERIBINTWBETY, TOATEIREN R 2 BB e 32
DEMOBEIREL DT B5hb, TRENOEBIK TR IR HEEO{ ,tﬂ&dﬂsmm
BEOERETLTES D, FE, BEROERICHEEL D\ & AMBRAERRBEOIEE iz
L0 CTHELWHERR LN D&, AOEMRECESOETC IO TLRERE(LBLLN B,
LavL, AEYREDL & THlREL T 58S -CUBWIRBEOMEN 2 84205, [F—o4kH
RED S L THIEXNER ISR 2B L 2 BIREBER M Eb h, Z OBl & ke o ks
Pl E O ALK E LB RITL, BROBNEHRENEEORICEE T LLO
LEZLND, ZOX 5 RBAMD, BEHREMGERCIWTEER N2 2k, R s
HENAMREBID, THREED BB L FE o TERE L REER, B4&O pH 234Kk
B RESHEELTREY, Ly eHEIN2BIBEN Lo AaP bR eEBECEHEL QW45
Wm0 ldT, HTOEELNL T ViIcRET S

KW A B Er**a, ”’X&n?fﬁliukrTéiOf’Hv szT Uzmth(iﬁ)( i, W HE L EEY
Wd> ol A B RS I M 2 L BB+ 5, Bt W E4A T3 o diRAD
Jmm,wékqﬂpwf’ il R,ﬁOLmqﬁW®%@vF§0tﬁﬁﬁﬁm&

*  K&ji Wada. The influence of the life-activity upon pearl formation in the pearl culture of Pinctada
martensii (Dunker) I. On the pearls produced under abnormal conditions of their health. With English
summary, p.391. Bull. Natl. Pearl Res. Lab. 5: 381-394. 1959.

D ENLEERPIFEATEANO.49. (L MIRGTFEAT# i 5: 331—394 IRMBLEIZH)
2) IRRIBSE A KREE &1 2 TR T,
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FEREHT B,
HERUHEZR
1) FLER E O 2T RER R L
Rl = ERNEEEE O 3SR WL 45D 7 2 % H 4 Pinctada martensii (Dunker) %
{ﬁﬁﬁ Lr‘:n 7 :"v FA RN B TR RTIE S RAETh 24, LSO
MAEIKTHD, SHARGFHCREL T Y, FROBAOC FTLZ2AOMIIASY, TIhb
EAEEL TG TW5, i, AERIBREEBRIREEZSEELERINR T 502
RHETHD, LrLishb, MEATERESCEESHFCL S THAOERFAELTTL B, —
07, BRSO ER
H ol Eieomeye, BEoD
EWM A ic 2k b7 5 HoAR
ﬂ@®£%mmmDM@f$5
M, R EES AN
HAHRERHOETF % HiET
LAHMTED, Thbh, HO
2 E BERE A I A A I T L
B RS oA A Ie A b
maHa, EFT3clennoT
”%JDMbbuhk#%Jﬁlh<
Lh, Ml SR ggilaik
FicligE L ¢, #ic Text-fig. 1
bomzfldl+E45 X5k
éobwbﬂﬁiﬁﬂ%ﬂﬁb
EU S 5 &, gt NEnCH
Lows Fef e U«Eﬁ! Y ()
(Text-fig. 1 ¢), 2D X3,
TrRAEO - O[T LT
RO &Kl a5 bk
Lk, Text-ig. lb KX c O &
B Esiriistioash
BWHEEFNDIERT LICH*
& LCHEE, Wi (Text-fig. 1
a) 2 IEETE D ok,
2) WIS 04O

pH & ik Fhnk R
T fig.1 r' i [T T, LR TRl I s g
t-fig. 1. SBi BN OV AL T
ext-fig.1. S8 H A OV I H O 77 S 7haE | U\*H‘?Ji 2 EE T D b YRR

a: GHAE b: ZESHH cr BIEE

* —fRCERH LIFA T S,
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SN OCEFEREC Lo UREREYBE Lz, vl EPAOEIBEOE OB YL M
T 5D HAED pH R TEK pH A — 5 —IC Lo THE L, B LFRHOoE B % S bic
EFL, REBR O ACHE U T B KR PHRIC X0 TR IR D B T pH R RlE
Ufco BIERIRESZ OEBCHTEM 2 e B BB E OMc s> AL TR Dk, —
FEELEOHEAC Lo T RERE 2 EBEME L T 5 acethyleelullose-carbon ® 2 v 7 1 7
R I o TEFHEEAEAZER LKL, 20K, Cr &5 Wik Ge Ik Lo shadowing % 3 & 7¢
D7z,

Table I AFENETIC L 2 AEOZL &L ERRE & OBKR

S : WRED s o | BrEEmE
SREE pH pHoNH F o3 L VAT DI & B OB E DEIE
1F 6.97 4+ 0.35 H# A B - O HA i +
1G 6.79 + 0.17 + HL R - A BA +
1H 6.52 — 0.10 - o g7 RHA R +
11 6.73 + 0.11 + AR IR A - R I +
17 6.50 - 0.12 - ABEA AT - % H
2 F 7.20 + 0.13 + TR0 - KB —
FHE B B R T B
THE: B S L -
3F 7.01 — 0.01 — SEoFT - W/ OB +
3G 6.50 — 0.52 o x iﬁu*iu Tz; ey +
3 H 6.70 — 0.32 — 32 N BH B +
3] 6.72 — 0.30 - ﬁ i +
4 F 6.87 —0.12 — S ﬁ - g & H
4G 6.56 — 0,43 — m +
4 H 6. 74 — 0.25 — SE T | B +
41 7.09 +0.10 — SEofT o i@ % +-
4] 7.10 + 0.1 — SEoFT - il % ++
5 F A.74 — 0.28 — SOofF o W & +
5G 6.84 — 0.18 + K B -
TN S A L1 S
5 7.07 + 0.05 ~ AR I -
TR SR 5 (I
. — V. — > 1T * 1w

6 H 6. 81 — 0.37 — R O ++
61 6. 94 — 0. 24 — AR I +
6] 7.02 — 0.16 — 3 n -Zﬁ% b +
8 F 7.47 + 0.15 + i —
S g g.}g - 8. iﬁ 1 Tﬁiﬁﬂﬁﬂ R +
. 0. f 54 -

81 7.19 - 0.13 + R A . % £ -
8] 7.22 — 0.10 + REA. B OB +
9 H 7.17 + 0.05 — SEOFT o W B +
91 7.51 + 0.39 44 ROBE I -
97 7.27 + 0.15 H RO -

Card » s BUEAL 40 BWad —: BEsL ]

e SR O RERD jl\;%z"%ik_< FTHE +:EOBED D — EHoRERL
NRBEEBEOBFEEERTRERDRED AL N WAR—BRNCED TEFRNREZ T 5,
XD IEOHRERD pH A3 ME L L THEL, EHHCRET 2REREOBRERHL
Hio>T Table ] WR L&, NREHELPEEOERICHEL TWAEREZ, HOEH IO
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THEMBBHINDENE ., TROBENB A EICEEBE YR L TWARBOBE ] LicEass
F@%mﬁﬂéﬁﬁf%¥+%m%@mw®aﬂé<ﬂgwaLmbﬁt&mm®%%wamm
s, S ENTARBRAS 2 CRIRILDO/NIRRE» D I A EMBER Y R THEIE ik
(Egno_@iﬁﬁﬂ@M%S@pH B BRI IR LT DR WER TR L T B
W%%Mm%b<&%&F®2K&bﬂ%lﬁkqﬁﬂaﬁﬁmﬁgﬁ@ﬁﬂﬂﬁbfﬁﬁ%h

ﬂ&bﬁﬁbﬁ MK&%&&bfhéﬁ% m@mﬁéﬂTmO,MM%@pHmﬂWHm&
BLTEHWELZRLTHWS, 20 bHENEVPH 2R L TW 2 HBHOAZLHRI N E
HROEE X FMCBELCL52, BRI LETHCHERRONIVEE LEL, BLroTH
TWbDRBE 4R b5 (Fig. 6),

EENHABEIE L2262 2 Bbh s HOHREEO pH I MA kB LT, *0VEEC T
CHHLTED, ChbOHPLEE LA HERL N R ERE RN CEROTH A EN D S
o, Fig 7 wAE R EHE Lo0od 5 RO MR AL LR Uik, AET0E 2 5 PIETCR
BLTWEHBEMAERINTEY, 2O LB LWEENEALTHEL T 5,
DELVWHFLIELANBMINTOWAWRSLRZAbNE, 205 HEEHOE LS AR
BIOE FBIRE Lood ok il IO REB R T OMGIICEIE L T WickiiTh b, RO
(001) [ &kMA34 Uy A Ly, c OMMOBRBELL TS, ithw&#&bﬂé
—J, BREOBEALEZLNREWESRETOTIERIN TWicERKOmTH H, RH
Lfbtu%#kaﬁEﬂ%T§ﬂk#0f@@§ﬁmmﬁﬂmﬂK%lbﬂfﬁméﬂfm
Teted  Blonb, HENAEELRUD S, 3N VEHEORKRE M e ir Lok
L, RBEREHE TRV, FRREREACEE LT 208 BETH 5, L Lk
RELHFBOBEIFAE L SOTHE L TEF LD (Fig. 3), X/NOMNEORGEABHEINCEE
LT 2D AbN5, TO®HEIEKE o TR mRIcES L (Figd8) kFexi v 7
TR EICHE L CHENRIE LW ENNEEBE» D R 58T, BEd 5 WE0IROE
A RT I ksl 25 LekEI0oRERCIHE LWEROILBED R LN S KE, Bk
b & B, %ﬂ%kkm%bf%hﬁ% BEEANTCWZ008BHOND, EBELTCEL
MO ROMINEARANCHEIEL T AR E W,

Zh L EEERE rJ?J” R NEE SBFEIC B TR X 7 B AR VARR TR R /N X W R ER B Akl
PR Em%b@%MWDM%Q% T, SR WCEH2ABY G, BBV Y A

DOEMC L 556 L BB CEECHERBE T 5D Kf@wf£/f\}i/l>“/J\fanr1i? SE Rk A EA
LOTODEKEE L TWD, SEIOHEND LB OB X 5854 & 154 SLIOW N}
BIZevhERE L O 2 oD B AMED b L, mzm@m{M@MFkk%&Bwrﬁ@E%%é
Wik COg DRI o€ HoO 4 COuHyCOg, CaCO3+HyCOs2Ca(HCOg) g DRSS I ko
THER LT BHDTHDH 5, Mim, BURIELMOE At HCOs N h TESFHZLND
AEOBEBELCA LN A AES/NERENEAGH L TWAs I D iadhfRiEC L 540 Tlilk
<, BUARHEOMHE DAL L XV VIREED S & THRBRER S b b kdicH
DN AR L L TRELAESRIREDLOPE DD ELEN5, BOBEN S
BB EDE, O LielRBECHBONETR IS S Ca DBIIRLTE RV L, SEHOERF
BEATHD HICHEXCHERD Ca OBARRAPRELERET VW, COERNEEREKE

A MR R LB LR BOFETH A Do ), FRIEHHELERLLTVWE2ELRBE
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TREBERECRRRONIWEROLBE YR 55, HLABRPHEEEEL TV 5 REDOESN
—ELTWietT 52, FiRDMSETHERL T 32 CoBRpHI I DTREDTL 200,
— R LT Calk CaD A WEB N EIE LT T h pH OLB I 2 THUEEL T 50
THEHD, W OHBEEBL TWAKROKRE IRV L BioTWw5 (Fig. 6),

3 WREBmESRKCRT 3 Bgo pH 0%l

HOEEINE 2 2B, NEROEEORBI VY 7 2 OBBIEMEREINS, 2L
HOpH ZMET LT A VIS 5FRE v, Lo LERSLREA VY T LD DE
TR T 2 50 h, BOEBLANBRERSWTpHOEHAEZ 2B 5, 2 REb s
13 B T 8 A b OIS B AT 5 O Bk D pH A IR L, C ORIFED BINO e A 28z
HiL, RERELZERF b2 TwE, NROBBOBMEROBF 2E5S L, FFREL:
AEEMBECHEY, h—o Y PeEALAVWI) R IEF OB LCES, v sV TS HEkS
TR L, pH OMERFTHEE M LTS 2y, MRENLEHRAEOMEMIC L2

L, WEROBRIERORIEY B, ¥ bRCoOWTRRBNERE R a2k,
TP EENTINBEILT A HH 8 H & TR Sy, AEFOERROFEL21.2°C, FK18.2°C
THD,

B B OREREC 2 b D QA pH 2L 2 R OB MIERE L OB Tablell O Z 2
TH Do HBMBUBEEICEEOPHE L 72 H, MERENICHE LT e ffi ik & O b Y
PE B EE R UERRELS b, CNETCESLHEN® 7 EEE oL E i g
MEREDEEG 2 CREFICEL v o B 5, BEHELRBET WA LpHER R LU
O, B b—FREBEBEE A0, MRAEBERERROBVEARERERL D, 2 RRE
BRI 2EHH LR, £ EEAHERBETLE PN TV 5 bR ERAD
NFEREHROENITED LRV, LA 2> THBHICER S e &8N EMEmcs o
TR 7 0 2 LIS IVEHE T 5 8 S0 Th, REICHED ZMOLEMRABNE V. i,
BEEAIRD I & BRI E OB MEL N A BB DT 5 THA H 28, HIERLHEDRK
Ay T A3 AROPHO TR LD TEal Lk U, pH BRI 2 KT E o b kIS5
RELL, TOHPH B EA L Tw5En0, glETHE L BRI R W T LI OEELE
MR TR C D, BRINTERBA VST LABOL 570 H VERECESPRISNTIT7 v
AV EFRLELDL BN S, FAEFNOEZHIRICAL N RS REO LT E L 2 Eih
BRO DRI Db DT, £IEIOETCE b5 AOABRHCHUWET O LI

Table | #FPOEBERITE § 725 pHOZL

fk?; ﬁltkz % CPH  F B BB ﬁg%@ %gf Pl R IE M E R
0 710 oW ow . - ERA
7 6.66 | om0 - S DA0% IR
24 6.60 Weome + R O60%IXRMEN
48 6.62 B9 x| " fEpELN
72 6.72 | W B + %@gfﬁmmab%ﬂ
9 6.73 | mmeoRmmE I

CGE)  * REERRVN T 20D 1o DFER & R b,
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IOoOTELLERBREOBCET 5 A vy v A0EE, pH RO R L it D mE 3
B HELINTWAL2ELDR S,

4) ZEHHeRTHHEERED pHRE Car D G EE(L

HEIENRE 2 GG, MEREOB T 2 20 HbN 0% TN 572D, HEREDE
Wk spHED Cam BO ARE TN NMEOMEMEMER LTV X hEBANE
Bhieooled T Text-fig. 1c DML FHD LWBAIREROBREDOABNEHA WA (a) 2k
WMLUTHERYR I /D, Cav OFBBR X V— MEERREDK, 94, L L-AOLHRZER
FEUERERCHEBOCHEE L T 2K T PR TR WD R, E—~F—~K Tl FLERE
WaRBICH Lic, BE22B =Y P CERIK lce BEIE D, SICEBK 2cc Nz T
#%, 4 NNaOH % 3 inz T O pH 2130 i LTa b isRE : LT 2 -Hydroxy-1-(2-hy-
droxy-4-sulfo-1-naphthylazo) ~-3-naphthoic acid 2 01gfimLIEBE L T%, Bao EDTA jE
BRI L OTHE LTz, 7%, 1 EIORECAEBELTNERIMEEMER L,

Table I FEREREDHOpHRIFCad HFEAL

19594E7H9H~108 1959 487 27TH~28H
HE O o SN HETI O ST
| FUEA HRA aom | TLER A

“ pH |Ca(y)/ccl pH Caly)/cc ﬁzlﬂﬂ?} pH Calyl/ec pH [Caly)/cc
9H13.55 7.61 370 7.85 390 27H09. 10 8.11 370 8.04 340
17.15 7.65 410 7.71 450 12.35 8.22 350 7.68 360
20. 30 7.89 420 7.79 440 14.55 7.56 350 7.71 350
23.20 7.92 410 7.96 410 17.15 7.91 330 7.98 330
105 02. 10 7.90 390 8.01 390 20. 25 7.22 340 7.97 340
05.10 7.80 390 7.79 400 23.40 8.19 330 8.01 320
08.05 7.89 380 7.93 390 28[03. 30 7.99 330 7.99 320
11. 20 7.70 370 7.81 390 07. 30 7.79 350 7.98 320
14.35 7.90 380 7.80 390 11. 40 R ——— 8.09 330

EERTEL MR R Table IO TH 2, 1 ERDEERRINIET A9 R LI0H I
G CHE % % & 72 fe kiR, B0 pH X AR BRI DR 2 B U, g ET92%
FLTHETHLHOHERICE/NMETS0 2R L T 525, SEEFCRABRECE/METTL %R
L, %R L CEAICEAMEOL R L Tob FEL, HOMEBZICH/METTI 2R LTV 5,
B ORNC I HIR & Uie 2550 Hn A%, FEERE O pH OB R L S/ e 0210121 LT,
SHHEEETIL 030 2 RE A EERLTWAL, Cav & b BRI & i L CHRBEO T B — IS
WIEETR LT WD, & THLBEELEVIHEBOMBEEDE i3 % pHiE L Ca & &A%
BOMMAETRL T30 LTERBETREEAZ bR WHETH 5, & 26 HOFERIE1959
FES H2TAAL28H AT TIITE LickE e, KBBEROGEE 2 bz pH THEL By

DAL KREL, Car BB TR—BICEWEALRLTHIE L 2 WORBZRER LTV S,
LasLiedis, pEBESC BB 5 pHEE Ca & & ORI A O A ki B e &
LRBEOEH LT, ERBETRR S LAVWESBEELARE BN 3, —7, BERMIC
s pHERCCa  BOEBIMFH LEENEL D TWARILE L5205, BLAERIHOE
WL L 2FEMRERCIZEDTESL D, 72 HAKED pH O B FZE L/ (1950) 23
FEELTCO DL O HENMBERTROEESRAVWLER I D EEEOEE O 2 B/ a d ok




12 A FIH —— 7 37 H 4 OEFEEHOES BRI RIETRE | 387

e — R R T, T AATH OB B ROEE (LA BE S TR, D HOtER LT
W3 DI HELRAE IR AL BN A RE, DKCHT TEHFCHbN S 25, REMEr
EFTLTWL2EbR5 1, 2, 3 HEKZII O X5 BMfREturibiivl, 4, 5 JH
ORI R L IEIEAR B EERED bR hoT, EREENTRERTLCEB/MELYRLT
W5 (FEERHEF) . BEREEDE O pH & Ca RUXCaCOsDILE & OBAR & F HinyICF
TR, Zhb 3EBARANESKEMBICHEBECEBL TV IERHEL AR DOTEF TV DA
(FHEAFER) PEAREOERC IO THERESEML T 2RELEE L ALY D L AM
REOEFC 2 0TI NbOBEERHHROMTHEL T b0 Ebitd, 4EORRR
EabiR, MEBEOpHE: Car B2 AOHEEZ b > THEALE LTW 201 L, RRR
TRHEID L3RRI DEEERRLT WD, i, ChABNEHOELWRHEELD
AR, EWRBE LCER AN EFIGTIVWEREERLTR2 T icfodic 203 i
okt DLBENEDT, EENOEOKRESLDCOWTERT 2, < OFREIER
k5 RABOpHEAERDODAENEBEAAEELRVWELDL BROBRTHEA I,

5 ZEIERITOMIE S B

IR R LS T b 2 0 E ) RS edIT, LEOR BT, —
W7 7% L0kh, Bt BROEME2ENRTIC D W OREE Lishol, REg
OHERLNDH2HEETHBAIEE LY, TRENEAZRL T L CKE 22°C, pH 8. 10~8.20 ©
WIS L, 255t B e B~ IR Table IVD Z 2 TH B, Table IV a ddoin

Table [ AEEEHE T ORI < B 5 X SR < B O B Rl E

_ S b mERBEbR T 5, Tha/h

e a0 | AR TFUIRA |8 MR S (1955) O BEKORER pH 4

1 8@,/ 5% 8 / 43 DB B Kg T BT W T

2 &[4 15[ / 43 Mrﬂﬁikm&x LChXBEOR L D

3 13[@] / 43 SEHEAITEAE—EH LT LD L
Ty 8 a1,/ 4 2 /5y ESATEREL DAL, SO X5 Rl

T i - bR B BN ADNDD

GE) HFER 195829 F241 REOEENOEELEFE LTI OR

LDEEZIDND,

T 6) ERMEICTEE S N BN
HHOBRORRITEE LCROBERERIC S G 5 Rk 3 BERHC X 52 THC
IoTHET SR, ThEHFCERERED L), B B8 T 3ET L LTHEHBRERSATC
TR AN B A S 2 2 MESBIC L 3 HENE L BN D,

AN, AN

a) JH AR B b) HH

Text-fig.2. EFEFHHOIPALEPLEHINIHEBTER @) SETUAP GERINIEKRER
(b) oHO K ES.
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e b B HIA P T OIEF R RED AN BEL N HERL A BB E R — R IEL

VBB D 7 5 A EBREEEE R LT Vwh, SO REHOMERY Ea— P T~
WRBIROEBICET LT, —EOAHHOL LT, XOMICHE B TaSbHOMEZH, L
Tk, FHbLEOELWEEARL T bNAENS 5, & OEEER IS 5 BTk
BRSO LI B R 2 LT T, SR ORI s B L Cn AR R LT
5(Twﬂm2®oik,16i5ﬁﬁm P&%Otu%A@KA%L#%H Sl U C LBk
T L, TEHELTELWEEEEERET LT, Lrdic, HOEHEENSEERCH
of%&éﬂéwia%@hﬁ%&%%%kIOT% F e EHERRIREET Lo T B0 TS

2%, FHICH 1 D HE 8 O I BHE K O LA RIS DV TOEEN B IR =0 D& h b IR T
b%%@tmmf%&

a) JEMIARIC Lo TEU RO M E

b) BRIND/NIBFHEROULENIDDE

c) INEIFERORNBEA RS AL D E
= DETENE RIS TZER X B B, FUNO R A YRR R T O D B T S IR L
IR L 2n R B D, (FEO-J & D AT IR T TOH R S T, SR <
7o b EEREN E 25 (Text-fig. 2b), ¥ 7o AGPEO K EB 5 53L& 5 )l WL X B YRR
WA B, T, Bhin B RS CHIEE LR LT\ B aragonite fERLIC 310 T, © OHANAIC 3
B RPTEOERIC Lo TR O CRELE NS, Lo T, mERE L TERMESTH
Vi d e FIE AE A ES LT W 2R o RmAE < b, & TRREIL S OLR
LE < SO RE 7 5, EHEICEE S A D O D, MRRkc LT orETR
T2 U AT 2D X S ICABEBETH Y, Wb A ALY Lok LT 2anEobny
ELUWEELESAHIRA D,

PLE, B HRE AV Ir RS O A e i B A R U A M D KL A B e D ks O R
SNTEE LS, EAEEN2EE L CHEEAER IS L, 20X nildElE #nﬁmd
IR S hs I oo TR koot RICBWEE L2 5 2 5 b0 Bbh b, 4, JLRO
&m&@%wmmiﬁ#bkéﬂﬁm%kbfmﬂﬁg3@&9%;@Q%%VLT%?,u@
i (D) Fied s HBEoES (d) #@BAcE 2T, Bkt &> TRERE O
&m«@”WQm«f& L Teble YOI 2 THH,

ABEEI S ERICES ZEND L, :@W@iof%%&ﬁéﬂiﬁmﬁﬁbf< ARl
Teble Y 1c k> Chom b, = OEBERBYE LIC fHUE < PHOEAER SR TLRDLN S,

ER 10 R B IS i 03

v ‘ mm {7 BB AR S B & B <

Lo T BA, RBHEN D O FELR

EC A D EIRie 5 EF TR b 20

g L, ke Text-fig. 31k

L N/ Ik WCRBYRET bbb (D) 0TS
(D) '\\\ OHLHEAOYHEFREXETEDR
\ DOEM~NOEMEHNTZRDE, 0
HEHBOEINTL 33T Med

OO EH O~ EIEFR CEADT D

C O D EI D DR E R BTLE O

I

Text-fig.3. RFEBEEO BE T H:.
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Table V FAEIIED Mk EH~0 B8

REWE E Com s | AT I LBRERRD | om0 mismse
~0. 3mm fi%mﬁ<ﬁﬁ“ﬁ%‘BQKEW£x BEIZ B

0. 5~0. 6mm ‘g%mmiﬁm T BT 20

0.7~0.85mm | 52 v s s | REIICD B

ICHBEMIOREAE  TOHMC Lo TELE D TWE, Lo T, ZOX 5 nEILEE
BEhse, COETRORBSVPREEINE L, TEOBIELI DFIC X2 THTF bR T
Bt xS, cOBEO ERERINREOEFNIHEC I > T OEKOB L RAPREZI RS,
gz, FBIRE L OBEIEE R NE S OE COREDE A B R I CSE T < Lk
Hbild

z 2

,,,,,, HEEBEHOBRCE W7 I¥HARALANCS 5 WEHROERIC Lo TAEBENIMET LT
<5®ﬁ&a&bﬂ%o:@;5mé%ﬁﬂ&??éa%%&%@im%ﬁwva%wg@@
F BB DL, FREEOEOMMAFNTEASBI B DL Ebhs, Thbb, 4&
TEEE ORCRIC L o TAGEREHERE THE Uk COy SREEEBRYOHEREH NIETCE 2 b
f,LMVW%%W%ﬂﬁﬁﬁﬁ@%“%ﬁféFKIOTPH#ﬁFL HD5HVRHEREKED
BEOREANV VY LABEOETR IO THBRENEILLLY, MBRAKOEMBERY X3
@&Ebﬂéo%%ék,ﬁ%amkﬁéﬁﬁk® AL AR AR R 0 T A Bk
250 | B RIIE D A K5 iEE O 2 (k<% Carbonic anhydrase &tk F O T X 2 Migd~DCa
R RBEEOMBICERET A 2AFERRNT L, ThCHME LU CHES P {bnsd
HbERKRECKERESLRETLDOEEbNS, ) LickBREDELIC & 470D THE
BISEBRRE/LL T 50, — WO TERENNE L Tw QBB BW Tk, YT, @&
ROEHEATRFA W LA I WIEEADEBIC R b, REBICH R — T L TR
B, BETHCORTEEEFRC OBOFMICELL, FinciE 5 & AN EY Lok
SEFF, AR CREOMRDBERIRT LI B, UL LIRS, &G o il & R}Hz,/ el
“C“htﬁ)if%b’c CHFEROT, KEIRVEARENEFCELL TS 2D 11rHLT, it
LR OCa B L TAB L, GO Ca OREEDZE /i%ﬂx&a@(f;\ajLGJ/fH}’\}': 1, o
T%B#ﬂ%ﬁ xRS t@w&J&$®Ca&ﬁﬁ MFRETH B BIE, ©LALK
ST E R SRR ET A BBEOEDDRALCHEC b, HREEDIE~D Ca R uns DM
BB ATH D0, FRELPEA TR ifs\oﬁb HOr B, & OHEESTWED e
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Summary

Crystal growth of aragonite deposited on the nacre surface was observed with optical and
electron microscopes in the case when the life-activity of the pearl oysters, Pinctada martensii (Dun-
ker), was abnormal. The secretive faculty of a mantle, that is the shell-forming tissue, may be
probably stop under the most abnormal conditions of their health, because there are not found
new growing crystals on the surface of the nacre. Further a numerous number of etch pits is
recognized on the {001} face of calcium carbonate crystals grown in the upper crystal lamellae.
Recovering from abnormal conditions, small crystals with idiomorphic form scattered here and
there on the dissolved surface of the nacreous layer gradually increase in size, and become to
contact with one another, and then develop to change its arrangement from indistinct to irregular,
and then exhibit parallel, spiral or concentric growth steps.
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Explantation of Figures

Tig. 1—4 Photomicrographs of the nacreous surface of weakend shells.

Fig. 1 The nacreous surface of the weakend oyster at pH 6.52. x 600
Fig. 2 The dissolved surface of the pearl and shell of the weakend oyster at pH 7.48. x 190
Fig. 3 Lime salts deposited on the dissolved surface in the process recovering from abnormal condi-

tions of the life~activity. < 600

Fid. 4 'The growth of large crystals with well developed faces seen at the recovered periods. x 190

Figs. 5-—8 Electron micrographs showing crystal growth of aragonite deposited on the
nacreous layer of pearls and shells. )

Crystal growth of the weakend oyster. Showing etch pits on the {001} face of aragonite crystals

in irregular deposition. . 3000

Fig. 6 The etch pits and the dissolved surface of the nacre. Showing the deposition of small crystals
just lik powder. < 3000

Fig. 7 Aragonite crystals newly grown here and there on the etched surface of crystal lamellae of under
layer. Etch pits are seen on the {001} face of the crystals which deposited near the marginal
part of a growing lamella in the time when the shell was in normal health. x 3000

Fig. 8 The ridge-like aggregation developed in early stage of the formation of the nacre. x 3000

Fig.
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*  Yasuo Sawada. Studies on the change of color of the pearl and the pearl oyster shell by the radia-
tion of y-ray. Bull. Natl. Pearl Res. Lab. 5: 395-406. 1959.
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Summary

The pearl-sacs of so-called “Kokuhan” pearls (a kind of abnormal pearls being spotted with a
dark blot on the pearl surface) were histologically studied in the pearl oyster, Pinctada martensii
{(Dunker). The epithelium enclosing the pearl-sac consists of columnar cells. Substances which
mainly cause “Kokuhan” in the process of the ‘“Kokuhan’ pearl formation seem to be certain
organic matters which were secreted from the abnormal epithelium of the pearl-sac. Sometimes,

there are some prismatic layers and wandering cells in the dark spot of the “Kokuhan’ pearl.
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ESrHEmpR 2:113—118.

Matsui. Y. and Hirota, T. 1952. Studies on the formation of pearls. I. On the relationship of proteins
and CaCOjy crystals in the layer of baroque pearls. Seto Mar. Biol. Lab., T (2) 331-

339.
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Summary

The pearl-sac tissue produced through the transplantation of a pearl-sac was studied from
histological viewpoint in the pearl oyster, Pinctada martensii (Dunker).

By transplanting the normal pearl-sac tissue into the other specimen, the graft shows a tend-
ency to produce a pearl-sac which is similar in nature to that produced by the transplantation of
the mantle piece. Histologically, the pearl-sac produced by the transplantation of the pearl-sac is
apparently similar in both structure and function to that formed by the transplantation of the
mantle piece in regular manner. The tissue resulted from the pearl-sac transplantation acted to

secrete the periostracal, prismatic, pearl layer and some other oganic matters.

X Bk

HOR B 1956 ABRMEIGTEIT 2BIY. RRCR S WARTTER R T OIS BT O T BT BRI 1 41
---46.

Kawakami, 1.K. 1953. Studies on peal-sac formation II. The effect of water temperature and freshness
of transplant on pearl-sac formation. Ann. zool. Jap. 26 : 217--223.
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* Haruhiko Uemoto. Studies on the color tone in the gill of the pearl oyster, Pinctada martensii..
3V:ith English summary, p. 422. Bull. Natl. Pearl Res. Lab. 5: 418--423. 1959.
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Summary

1) The gill of the pearl oyster (Pinctada martensii) shows a marked individual color-varia-
tion from black color to pale yellow tone.

2)  After artificial spawning, the gills of the majority of animals changed in color from pale
vellow tone to light black. The animals having black gills increased gradually in number about 10
days onward after nuclear insertion.

3) Based on the above results the following conclusion may be possible that the color
change occuring in gills seems to be attributable to certain enviromental factors and physiological
conditions.

4) In the black gill, there are found many dark violet granules in the epithelial cells form-
ing the gill filaments and some other components. The granules can be extracted from the fresh
gill tissue through the use of acid solvent such as HCl-alcohol. The extract shows red fluores-
cence under the exposure to ultra-violet,

5) 'There are detected pigments of similar nature in the posterior part of adductor, foot,
outer lamella of pallial margin and auricle of the pearl-oyster.

6) The chemical composition and physiological role of the pigments have remamed un-

known, being a subject of future investigation.
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*  Haruhiko Uemoto and Miyasaburo Taniguchi. Studies on the gonad of the pearl ovster, Pinctada
martensii, I11. On the variation in the growth of gonad and the body weight observed in the winter ground.

Bull. Natl. Pearl Res. Lab. 5 : 424-428. 1959.
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Loosanoff & Nomejko (1946) 1%, # % Ostrea edulis 13, T, Muidtis & A P REBCHEE L, ¥ 72,
HHIEOEBIC Lo T EEINLIFE v, Ll TWE, Fa¥ A4 DAl oW TEEOE
BIRE 2T o kR, HIROH PR OS 5 R CERT 24MOTH A RS 21T
BORERTRE L E LD, Fh, COEZRETTHEII RV OLOEENRT avH 4
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Taiji Okawa. On the feeding habit of pearl oyster, Pinctada martensii(Dunker) 1. Feeding relating
to period of light and darkness. With English summary, p.456. Bull.Natl. Pearl Res. Lab. 5: 450-458. 1959
([ ST FUZRRRIE TR A 5: 450—458. WHRI344E12])
K. Mikimoto & Co., Ltd.
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e bI~AMKER, AOKRSEAEFWL, —Hek> T 2 RELRIH 20 LD TH
%o vl

2) EEEEI24RAN CHE L, 19594F 3 )
~B8HORWKETZHE40~T7TDADMR, REEDSE
BHE% 2 & 2 csE L, HBBEBIc10% 7 4+
NV Y VR R OEACE ST B &R, K
WeakEREEEOZENCHEE Uk. F0O#%, NE
WA TEEA < EEL, BN O R B ERRIIC
B%EL, ZOEMERELHE L, TOHDORIX
Loosanoff & Nomejko 237 XD WTH WA
Fikwh by, ErEoHEoREFs (B
%f4 A8 relative quantity A 4 > T ERL
726

Tt Text-fig. L ItRT T2 <, k& oh 1
BB AP B DEFOES (Fde3 5%
ROC@EBD 3 HEET 5BMBETEL .
ZLTEOBOWSCABOHED ZHEEY 1D L:

Text-fig. 1. Anatomic picture. showing ali- large, 2) M: medium, 3) S: small, 4) A: sbsent »
mentary-canal of pearl oyster, Pinctada mar- . ) :

tegsii (Dunker). (After Shiino, 1952) HHETRLE. &8, 3ARCA AT okE
(yl) Stomach, (2) F.d.,, (3} Rectum BREFTEAETEE L.

Table 1. Relative quantity of food in stomach of pearl oyster examined at every two hour
interval during 24 hours on March 18- 19,

- o Quantity of {ood rate of . z Quantity of food rate of
Daytime large absent absent | Night large absent absent
AM. % %%

9:00 0 10 100 9:00 2 5 71
11:00 6 4 40 11:00 6 4 40
1:00 4 6 60 1:00 10 0 0
3:00 3 7 70 3:00 10 0 0
5:00 0 8 100 5:00 | 7 3 30
7:00 2 7 77 7:00 | 6 4| 40
Total 1 15 42 | 737 4 16 ‘ 28

note ; Lunar day : 2 Water Temperature : 13.1-13.8°C

* F.d e, )

ORI Y L0, EEZEOKNLOEEOEHFD b, BHMEOEY BB 2o Tz
CHALNTNT, BEBPECIMIBEITAI—E, CCEHERL00L3REBALNDINLTHYH, R
BOBEIPRIBEDOTNALIITHIPETH S,
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Table 1. & of Text-fig.2 R 31k, FNENTaYHAOELOEYOEHL, 24 0HE
HIE OBRIC oW T 3 BlefTle o BERES R,

100
Food absent Food  abundant
%
B0
D N D N

Text-fig. 3. Histogram showing comparison of
relative quantity of food in stomach during the pe
riod of light and darkness. D: Daytime., N: Night

Text-fig. 2. Composite curve showing the rate
of scanty stomach examined at every 2 hour in-

terval during 24 hours. ——--: Tidal rhythm

Table 2. Kot Text-fig. 4 Fof S5 d D

Table 2. Relative quantity of food in s‘comach of the pearl oysters collected at every 2
hour interval on April 28 - 29.
. Quantity of food % . | Quantity of food %
Daytime | ="y s A | osgs | Nisht L S A | SSx
7:00 5 0 3 2 20 | 7:00 3 1 4 2 20
9:00 5 0 1 3 33 | 900 5 1 4 0 0
11:00 3 1 2 3 33 11:00 3 3 3 1 10
1:00 3 0 3 3 33 1:00 4 2 3 1 10
3:00 4 2 1 3 30 3:00 5 1 2 2 20
5:00 3 0 3 4 40 5:00 5 3 1 1 10
Towl | 23 3 13 18 | 3l l2a 11 17 7 118
(Water temperature : 19.5 -20.0°C Lunar day : 2)
* s.s. : scanty stomach
%
a L+M
e o 2
A_:.:.).Q:———A
50 a / o . Text-fig. 4. Composite curves
- o Saae 1m showing relative quantity of food
°“"'°_°\0 in stomach collected on April at
° 0\ Ago-Bay. Note, A: absent, LtM
unaant. ---- trdal rhythm
/ °a Abund idal thyth
7 9 4 1 3 5 3 s

¥
[w)
¥
=4
.
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% Food Fooa

abundant absent

50 + . 7

Text-fig. 5. Histogram showing comparison of
. relative quantity of food in stomach during the

period of light and darkness.
’ ! D : daytime N : night
D M

Table 3 o Text-fig. 4105 AT DM RART » WEMBAEL Text-fig. 1 wRLE (DHF,

Table 3. Relative quantity of food in three different parts of alimentary canal of the pearl
oysters collected at daytime and night on May 27-28.

‘\~\Q\uantity of food Daytime Night
Part T L M s A L M A
Stomach 10 6 14 4 18 16 8 3
E. d 11 10 4 9 19 20 5 2
Rectum 2 8 12 12 16 14 12 4

Note. Sampling were made at A.M. 11:00, P.M. 1:00, 3:00. for daytime (D), and P.M. 9:00,
11:00, A.M. 1:00 for night (N).

100
,
% Stomach F. d, Rectum
L+M L+ % L+M
7
. o
50
A A
Z ‘ /‘
7 %
D N D N D N DY D N D -

Text-fig. 6. Rate of food quantity in thrre different parts
of alimentary canal of the pearl oysters collected in the day-
time and night on May 27 - 28.

Water temperature : 20 - 21.0°C

Lunar day : 4

D : daytime N : night .-t tidal rhythm
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% {A) Stomach

/A\o/ 0\740 . /o/ 50 I -
(B) F. d. A 5 §
ec

AW

/

tum

Ay - ol
° —. o oSy —
°>Z \7 X><)< S~ %, (B) R
% L %
100 . am

a RN
o T \A
50 A/ \\ / \ / 1

~ — N\ i A
AMg M, 7 o
D

) N D N D N

N
Text-fig. 7. Composite curves showing the Text-fig. 8. Histogram showing relative quan
variation in relative quantity of food found in tity of food found in stomachs and rectums of
three different parts of alimentary canal of pearl pearl oysters examined during daytime (D) and
oyster in every 2 hour interval. night (N).
z 2=
AEBRT a¥ H 4 ORHEEEC DBIERS 52, X5 peiElld 5 iiiihoktdoT

% B T DS 2T Loosanoff & NomeJko (1946) 1% &1 % Ostrea edulis 1L OT1E, BIED
B R R Licififet 5. &), %7 Yonge (1935) &, #iEDOIEMIC Lo T 24
Ciliary feeder 1%, SO 4R 2F#ECH R ER T, ERNICETT 5 L 5w
LTWwWab,
3T, ﬁ#@utaotw oWt MEOoEmEHRUAEAGHLL TRLW. Ik
Table 1, Text-fig. 2 2 i 2 8 T4 T/ o 7o R B RE L &, ¥ 7= Text-fig. 3 BFRIC
B B th o i O A i X @L‘t TR, Text-fig. 3 oW THR S 2, Hihic L a2 R 4D
DD, BTk 74% OFEEE D 201 LT, Biza< wvuﬁ LBy s
FTHLDN TI% R EDTHT, BEOEKHMATHO S THYEL VWERLZ S L AADLNR
Too Fiz, Text-fig. 2 by FavH4nQ0 7&21;% BT RY, HEECEECET S
SEEA BN D, Tk, R misE TE OE[ A R LT 5 A3, Loosanoff & Nomejko ¢
L L S, WOTHeMeRE e ZEEEER T VL EbRS
i, Text-fig. 4,5 KX Table 2 woWTH %S, BhrMMZEOAYNELET IO N
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Table 4. Relative quantity of food in three different parts of alimentary canal of the pearl
oysters collected at each two hour interval during 24 hours on August 28—29.

, Part Stomach | F. D. 1 Rectum
Time L M S A L M S A i L M S
AM. |
9:00 0 3 11 6 4 6 4 10 8 0 2
11:00 0 6 6 8 2 2 12 8 12 8 0 0
P.M.
1:00 4 4 6 6 10 2 5 3 3 12 5 0
3:00 0 8 10 2 7 9 4 0 4 10 4 2
5:00 0 1 15 4 6 2 5 7 14 4 o 2
7:00 0 8 10 2 5 3 4 8 6 6 2 6
Total 4 30 58 28 | 3¢ 21 314 28 49 48 11 12
Daytime |
9:00 5 9 4 2 4 6 7 3 13 3 0 4
11:00 10 6 2 2 3 7 4 6 14 4 2 0
T AM.
1:00 12 2 4 2 8 6 4 2 12 8 0 0
3:00 15 3 2 0 10 8 0 2 19 1 0 0
5:00 14 2 2 2 | 73 5 2 6 16 4 0 0
7:00 10 2 2 6 | 4 6 5 5 14 6 0 0
Total ~ .
Night | 66 24 16 14 40 38 22 24 88 26 2 4
Note. Lunar day : 7 Water temperature : 28.0—29.1°C
»HEE (L) ok, BEROERAEREDL »Thwa, BEONTPEELRRL Tn b

CkmﬁgQO »»»»» Z,tM&A<%@<A)VoufEM1 E&@%m%%#f 4i% 9@~+
&@@ﬁﬁé%@kﬁmbfbéo

Teble 3, Text-fig. 6 15 J] DELEHRER AR L7228, MERBE, & 3 0dH T 6 BT ok,
Text-fig. 6 & L+M TRLAZD DL, HYBOAYZH L, —INERCHAELL D EE 26N
HH0TC, A rWHLORYT, ORXY, B, Fd RCEHED IETFo-FhueonTd, B
FRHOERLDLAALBWT, XL IIELRATWS, 3544 L+-MEsnTd, B
ROEBTESHEA X5 CFED L5,

Table 4, Text-fig. 7 KR 8l FefTle o 3O EBIEREZHEND DD EILEZH DM
HEERL, S, KRR IR LU CHBEMESHN T 52E 2015 8 AiTihaok@El
RTH 2o

Text-fig. 7 (A), (C) LB WT, ThbbBERCHBICE W TEFbDTHHY X5 hifiaEisod
SEIRENED BN S, Text-fig. 8 (A), (B) LW Td, BEOZEL 3,45 HoBA LY diks
PICEED X5 T, BB W TEL WL,

COFEERFB LI K, KEOLFELOTEEL PR T7 a YA OFER2REL T
WHELDLEZDLNRD,
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PlEOEBRERL DT RE, 7a¥Y A4 OMAETOREHOREEREE LT, Bk
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BEBCEET 2BPCOnTR, CRLAEABERI OO W TEMBAE LD T, AE
OHRELTITELL RWE I TH 5D,

i, EEVNERBAOCNEAELH Y, SEOERYB X CF a¥i4{ ¥IEH L cRBERREY
X Be, HAERINTHLHEMRI NS T CORTHEINEE 2 BEf% T, 2R
NBL IR DOEE I~4BERBL LR TH Do —HBEHETR T, S S me, 1~2 H
FEZESTWALDDL D TEDOR. CNHLDEEL, Sl HEEE L 2E 2858 5 2,
T O H A SNERICIBEET AN, Text-fig. 2,4 KX 7 TELNALAEZILD 7T T &K
C2EMEERELTELNRDAD, LELDRS, E0oT7 av 4 MEBICHET SO, 4
BIBFLBFFIIMETE 2L WL B THEAD . ZOMER, # C48) Offleok7a¥ 40D
BEEEE R OB RN R R O BBRAE LI oW TOERMER, ik (53) OB L LERFTWDA
BB DWW TORERSE, Tihbh, — 7 aY A4 R BIM~12B ORI g s L BEL
BREEENEDEOBRE L0, FRBREELJUWT I~ W IRRLFBLC IS —HT 5.
¥, BEEOBETY, AR®E 2HMMERLFEALERCEDLED, @5<BHL, 1
ERYSWL - MeaAD T 50, RELXBRFL LD VEBCEDLRL 25,

FEXCNRLOERERIVDTOMRBICEL . Tibb, 7a ¥4 RBREER%»DEE
hECEBCEET 240 T, COERLEDRYR, HAC3BEBEHTBEOE KL 20 TH
B, 0T, BOPRABORKSEBICE THRRERD, ZOMEL L OKhrFET
SEE I HAINIES S FRURBART D,

Fibh, Fa¥H4OEMEBEOHDANERED, EBHOIBEPESFERE T
TR 53D TH DT LY Lz, S0 26, #FER Lo THad 544 Ciliary-feeder
DOHBEBELD WO THIHRROC L 2HBEIN D,

] L

1. 7a¥HhH4oWaEs e, BYRCBFOED:OMEYPL T 2RDDERY, 3
4,5 HE U 8 o 4 [lfT s oz,

2. % LOOOBU4 D BEHAEDREL, 72 v H A OHEEHREBEE OB L EFCEHAL T,
BB 2vic BEIME 2 R4 2%, B 2 BRI OD X D THE DI,

3. Fav A4k, BRRRERTE AP, BiRE2EBAAL AR REE TERCHAL,
BlaBEs e, BERERE LD,

4. HEFEHOBARER, EEKEHOHEREfMCIZLD0LBEDLLNS, Tibb, EH
DOWERACAE e D BERBEO LR, chicEd 2loPRKE0BnliadgE B RL D
THbNHEDLEEINS,

5. HAEBOHAEEYARE T AEML LT, B8NS LFE LV,

Summary

1. Feeding examination of pearl oyster, Pinctada martensii (Dunker) was carried out in relation

* HEOERC IRy 4 ofEER 1. HHoMCEBRERICONT. KEE
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to tidal rhythm and to the period of light and darkness.

Relative quantities of food in three different parts of alimentary canal of the material collect-
ed periodically were examined and recorded by Loosanoff and Nomejko’s method (’46) which
classified food quantity in four grades, namely, large (L), medium (M), small (S) and absent
(A).

Feeding examination of approximately 1,000 individuals showed that they feed actively from
evening till midnight and not actively in the daytime.

No correlation was found between feeding and tidal rhythm throughout these examinations.
Periodicity of feeding coincided with those of body activity, oxygen consumption and byssus
secretion of the’;pearl oyster.

It would be easily recognized that high activity of body moving requires a high consumption
of oxygen in the bivalves. For this oxygen supplying branchiae have to filtrate a large quan~
tity of sea water providing much quantity of food particles to them.

The author notes here that studies on the oxygen consumption and activity of moving were

accomplished by Mory (’48) and rhythm on byssus secretion was found by Yuki.
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PR, DT CoMBronwTEHETOEEREDTH D, RUDK, Wb SEEOELLL
2 B EdV, Ito e Imal OFIFE LS LT, WEBC S W THRBUTOBRFEONZ S L ik
KEOREXERETH7IXHAORBEARRIGTES RS 2EMICH 5 C 23T TleilE
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IoTHHT B ED\, FOMERELBET 2EERLEEEO WA L DT, b OBk
HIEBW T, BNLHRICEREFELVWEALOETLZC LAELLNE2, COMED2WTRTE
DREGHBAEDOIRELER L CTEELED D LI ILEDd R,
WREY A4 Ay (R LTH Y v RE Gelliidae D3 D)
SHEY T % o4 A Bugula neritina Linné 1 2 L, bR/ I HF T T LY
(Tricellaria occidentalis Trask # &75)
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A B 7 a%x 4 Pinctada martensii (Dunker) (F#EE), ¥ % (F &L Cniigss
&% Ostreidae D3 D), 5T+ %4 H4 (Mytilus edulis Linng)

RSy (BHE) 7o YK (334 7Y K Balanus amphitrite communis Darwin %
ErLUCH v Hh T T oYK B. trigonus Darwin, v/ 1 X ¢ 7 ¢ Y K B. amphi-
trite albicostatus Pilsbry 234 F 1 5)

HoOSE BERY (74 Ky Cynthia superba Ritter, 3/ w K ¥ Styela plicata Lesueur,
27 V4 Ky Ciona intestinalis Linne %), #& kv (% 7 4 & K v Botryllus
communis Oka, v x ¥ k¥ Diplosoma mitsukurii Oka, T Y 4 k¥
Synstyela veptans Oka, 7 71 % k% Botrylloides aurantium Oka %)

a4 %5 (Algae)
XL DAl

INEDOXSERT DL, TOBRLAEBBAETNEGTEY, HENSINIEDTHLHT
LW ETHw, ¥, [ZOfl] P& Einsoik, SELU CHESREREELTY
L & T H 4 Spirorbis foraminosus Moore et Bush, # 4 & # v F +/ Hydroides norvegica (Gun-
nerus), 7 77 L Waiersipora oenochros (Ortmann) 2-TH 0, Wb 3 FEL 2 DEAL T
Wb,

- MERRELVEE

2% WEEMEROBE BT co
TR { |

0 1 1 2 3 & ¥ B
FLz 5 LI \ﬁ ] | A ‘
| 1875 | 2400 | 1155 104.5
1710 | 1990 1695 106.0
| 2730 | 2525 | 159.0 1935
0 ‘ j
| 1900 | 175 2300 1725
B 7L (863.0) | (6740 (5765) | (2885.0) (180.3)
o 1705 | 2120 1690 | 1100
1365 1910 | 1860 1300
1 1565 | 1855 1575 | 1575 f
1495 1945 | 1470 | 1935 ‘
g | 6130) | (7830) | (6595) . (591.0) (26465) |  (165.4)
L1043 1150 1300 | 1315
1040 | 1080 130.0 = 1175 |
5 1070 | 1155 106.0 | 137.0
. 1180 | 1185 1025 = 1125 |
| U3 | @510 (468.5) | (4985 | (1857.3) | (116.1)
| i ¢
| 80 910 1055 | 1005 |
. 80 | 1015 | 1075 = 880
3 L1310 93.0 835 | 1420 ‘
L1095 | 1465 1490 = 1115
A1 (4105) | @4320) | (4455)  (442.0) 1730.0) | (108.1)
& 3 (2228.3) } (2535.0) | (2247.5) | (2108.0) | (9118.8) }
' l
|

S ase3 | ass4 | a4 | ass
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i) 2 T RO ERC X BERE B TR,

i) HEZS LOEBC I > TRFROESFDON (EREL%) ok lEe 20l O
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ﬁ#,#:Q&Klofm§¢%®ﬁ£m%mw&bhmmotm I E DB D YR A
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Summary

The mantle tissue of the pearl-oyster (Pinctada martensii) are divided into three parts, name-
ly, (1) the edge of the mantle containing the folds, (2) the middle part having no folds, and (3)
the part referred to as the mantle cavity (Figs. 1-2).

The mantle pieces from the middle part of the mantle are usually used for insertion in the
pearl-culture.

The formation of pearls was studied from the histological viewpoint in the cases when the
pieces derived from three different parts of the mantle piece as mentioned above were inserted
into the gonad together with the paraffin nucleus.

The results obtained are summarized as follows:

(1) The inner epithelium of the graft derived from the middle part of the mantle or from the
mantle cavity underwent degeneration prior to the completion of the pearl-sac formation.

Generally, the epithelium covering three folds of the transplanted piece of the mantle-edge
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spread 1o cover the irner suiface of the injured mantle- cavity (Figs. 3-7, Fig. 11, Figs. 18-19}.
(2) Certain large cells with a structure like secretory cells are abundant in the part referred to as
the mantle cavity. But, in the case when the graft derived from the cavity was inserted into the
gonad, the secretory cells disappeared in the early course of the peal-sac formartion.

Generally, the pigment cells increase in number along the mantle edge in the course of the
normal pearl-formation. However, in the case when the graft derived from the mantle-edge to-
gether with its folds was transplanted into the gonad, the pigment cells showed a gradual degen-
eration in the process of the pearl-sac formation. Further, no pigment cells were observed at all in
the pearl-sac epithelium which developed from this graft, so far as the samples 100 days after
transplantation are concerned.

(3) In the case when the piece from the mantle-edge was employld for operation, the prismatic
layer developed was generally thicker than than that in the case when two other different pieces

were used. Further, no pearl layer was formed even in the observations with the samples 100 days
after operation.

In the case when the piece from the mantle-cavity was employed for insertion, the amount
of substances coating the nuclear surface was generally thinner than that in two other cases: there
was found no substance secreted from the prismatic layer on the surface of most nuclei, though
there were a few exceptional samples as Figure 22 (Fig. 10, Fig. 15, Figs. 20-21).

(4) From the results of the present experiments, the suggestion is made that the piece derived from
the middle part of the mantle is to be used for the nuclear insertion in order to obtain economically
fine pearls in the pearl-culture.
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Summary

In the pearl-culture of the pearl-oyster (Pinctada martensii), the nucleus is gen_gerglly inserted:

i the gonad in two parts, as shown in Text-flgure 1. l

o Geﬁeraily speaking, one of the factors relating to the quality, of the cultured pearl seems to
be controlled by the microscopic difference of the site of the nuclear insertion. In this view, the-
present writer has been interested in the quality and shape of cultured pearl, in relation to the:
site of the pearl-formation. Some histological observations were undertaken in a hope to make
clear the above matter and results are summarized as follows :

1) As reported in the previous paper, it was found that the pearls which were produced in touch -
with the retractor muscle had a tendency to show a baroque pearl, or a black pearl with irregular
extrusions. The results of the present observations indicated that typical spherical pearls were-
produced rather frequently when the nucleus was inserted in the place far from the retractor with-
in the gonadal tissue.

(2 Flawless pearls of regular form were frequent among the pearls developed:in touch with the
internal o‘rgans such as liver, byssus gland and intestine.” On the basis of the above results, it
.seems very likely that those internal organs seem to exert no particular influence for the forma-
tion of pearls, so far as they were not damaged.

In the case when the internal organs were injured at insertion of the nucleus, the pearls pro-

duced are as follows in quality:

a) The pearls which were produced when the liver was injured at insertion were usually those:
like baroque pearls, black pearls, or periostracal pearls.

b) The pearls which were.produced when. the byssus gland was injured at insertion were mostly -
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those referred to as the flawly pearl in which the pearl layer was not fully deposited on the nu-
cleus. In the normal condition the nucleus is wholly covered by the pearl layer, while in the flaw-
ly pearl the nucleus wes partly covered by the organic substance which seems to be the secretion
product from the byssus gland.

¢) In the present experiments, no pearl was obtained when the intestine was injured at inser-
tion. In the cases when the intestine was injured at insertion, or the nucleus was inserted into the
injured tissue, pearls of abnomal form were produced, or no pearl was formed covering the nucleus.
3) Based on the results obtained in the present experiments, it is evident that a suitable site of

the nuclear insertion is desired for the production of economically flne pearls.
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