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HAREFRETERNC BN THE L TV AERKERZIZONTIE, ARLICARTEESN TV AHERDH S, TP
Z OFHERAFNITEIH EEEHZOWTH TN E TN E RS,

INETICHHARKFNIBCHELEZERDO Y b, BAXBRIMICL - TERKHLERINZbOIE, FH
A XA (Fig.6-1), F=—> (Fig.6-2-3), /MA (Fig.6-4). #ErT (Fig.6-5 - 6), FERLREAE (Fig.6-7 - 8)
U RELE (Fig.6-9) . B2 B (Fig.6-10) | JKRE (Fig6.-11) ., 7% (Fig.6-12) £ ThH 2 (&EMALIL Table.2
Z2H), INHLOEEERD L, MK EVEROLORTF = — DL 9 RV E&RDO b DRIRIZOL, ZHEE

FHILIN., ODWICFDHR, EFL L ELFVIE U ERDITESTZ, ] (FEE— - )IIEHEKR TEiR7 A 2ABAHR] #E
EEBUE 45 EH 18 103 F HAXE 20004F) &HD,
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B BIEHEICEOCRM THLZ b, THLEERHRBICEL VWD I LIZEd b0 BEbh b,

TN B DEENTOWTIL, SRR SHTIC X 2 RMEHRIEEZIToTEY, TOBERET 7 7Lz b0
Fig.7-8 Th 5,

JFNELA Z 4 (Fig.6-1) &F=—> (Fig62) IVWTHLEBMEOEM TH D, KICERT (Fig.6-5) IIHE
PETIIEHA TH 5, ERLRM S (Fig.6-7) . B KRB (Fig.6-9) . A X RS (Fig.6-10) . A% (Fig.6-12)
IZOWTIE, Wb Fig.7 TIIEREEBROD L FTOESIALE L, Fig8 TIXZ A BEOTEL ITNET S,
EFEERM L XA ERMPIRAESN TV IAREE L H 50, BB TIXZ OEMOMEEEITH LY, LELLARRS
WTNHIEWEEEZRLTEBY ., ZNHOERNIOWTIRFEMOLR L, BEICE L THIRWEEENRD 5
N5, ULbdb, BAREICERELMESTONIBERHINREA XA LF2—r DR THEN, WTNLOEE D
FEMOT T EOFREENENDDOLEZILND,

B DERRNIE L DHTHER T, HL ETHEMOERMERLTWEHOTHY, BEHIZOVWTHLERLTY
TV, TNHOEROF T, BATEMEISNLEEZXLNDIERE LT, ETRABAZABH 5, KRIZ, /N
WZOWTIE, BARTNICHET 20 THL MK L, ENTEESNZEEX20RRE THD, IHITZO/Nh
X, Fig.6-4 I~ L 212, REICABHEOBREEINTEY, I VHIORNLDOTHD, KBERICIZTY ZD
L2 DPENI. O PITRAMLERS N, AFITATHTED NS, YRAAXATISAVLRE
ATHOBESE»L L, ENTEMESHZTREESEWEEbNS, Z0Ii1Er, SRMAELSHT 21T > TV
DB, RREZOWTH, ZRHEBRFEED—2THEZ L 2METH L. BERNEENREZ NS,

ZOXHT, ERFNOHLEER»D ARV, BATIXT TIZ 1580 FELRTI S EHM L ZHEL TV
LRGN D, T, —BICELN TERIIFRRUREICR 520 BARATREREMZERLLZNEVI DL, =
NIZE-TEENTZONEWS L BEIZE IIIE X, FORRMELESHTIC L - TRMEMDHEZ S0
LLIET V7 THDRRENE W LRI N, FETIT 1550 FEITITEREIED 72 D O BERRESITRLTh
LTWdenbhTkhiz, 25 LEERREBEExD L. ERFANTHLE L TV 2 EREGIZPED L EKRES
FEIALT, THEMILLTCEAZES-TWDE LTI R —2EZX NS, FHTNIE. BATHBICHESSE
T DEMA < Th, ERBEEZELIZLIITREL 2D, £ LEBADLDL, &EbIZHHI—2EZXBNBED
X, AL SR A A L CEREFBELZE WS WREETH D, ERFNOEF LY b2 LEEITT 528, dbAul
ORI T, 17 REOEREETENREE I N TN D, Z ORISR CI. EHREEICHER S -H1En
ZHHEELTEY, TOSWMEEZHEY L-FEZFIRICINE. Z0OEK TR, BEREBEZENLEZE VWS LD
b, L HENTHEREESTLLBLXDND L LTWNDB, BEDE ZAERFNTIX, 5 LE-E&KREETE
FER SN TWRNWEZD, BEREAEOBMADAREMEEZE X TRBEW, 2L, BFHRHCRH I TV ERK
ITEEBRICOVWTIE, SEERERBRPAVWONA TV AT Tided, bTd 20~30 FI1F & ULERITE
boRNWZLEEZD L, BEREBEMEZBALZTEEL FDICERBICANS Z LIZFETHA S,

LZAT, BEREDOAFVIONT, 16~1T7 iDL 53, 18 fitfd, 19 i OV T HEMRIET — % %
BAERTEZE A, BEROMBICEMBROND Z EBF1oTE T, TOEN, KM -EROEN
BUEIZOWTHBX TV —0DEERFEL 2o TV B AREERD D, RICEDEFKMEEDOEFICO>VT, 22

11 Fig.6-1 DFFNEIA X A1Z, FHEFOROFNLHELTRY . ZOFHEFORIIFRIBIAEFT LS 1580 FITITHE - T
WBHLEEZNLNTWS, LER->TIDRNELR Z A% 1580 RN LLENTRETH B, TEHFN 15] KA
WHTEREE 49 + 51+ 52 - 67 - 78 - T9 KAER ——fXEE 10 S HEMFILIEERZICH O M SUEM RIBRFEREE (1) —K
SRBETHBE LM X —REREE F47HE 2010 4)

12 1880 FEHIZZR - T, o & A ¥ FTZn ®SHIENRER Sz, 1650 EEIIZFHETHEE SN TV, RN TIZES
In BISRENRFE R I TW ek ol ) MARBE TEARICBIT 2 EFAOES | (TR 2E#Fo DNA LBAAL T 7 i2B1T
LDEPERFENOT AT T 4T 4 O] TR FZEREREHME TIFOET ) 5K 0| B SEIEEY VRD T LAET
ZFE% 2007 4F)

13 fHpEsET] (455 6 EEAR LN BFERHH LTSRN TEEEM ORI EIRE] (EEETR [RIBRD 3—aTmAEFHE
BB O B RIR AR S 3—) LAUNAEESUEM REREES 375 £ MEEAILIUN A= ST b IR ELRS
HESUEMFAES 2007 4F)



BEFIIONMEToLEROT—Z bz, HTNERLWERS,

4. HREXY S VBDOERERDOERS

ERT28BHMMIT. EREBRTIERS THLMEHES., TLTHTHD, TD3IDDERBITOVWTER
BTW&znWEES,

(1 Po—rrES0EHKEAFIL (Fig.l Table.1)

BIE TN X512 BRI N 15 A 2 A8, BERETH 5, Fig.1-9 (BGR.469) i1, 4R 89.4%. HH 7.0%.
#h 1.1%. Fig.1-10 (BGR.470) 1%, 4R 66.7%. Hfh 16.3%. $h 1.9% THDHH., &2 105%aE=hTEY, §
SDOFRERDH D, 7uA A0 THARE] IZ MEGHHE @EBER) R L4 E, - - - B~ 7ER
owt$@%§4"'®@®ﬁb®&£f\%h%?§<@ﬁ%wmﬁ%ﬁbfwéﬁ%?&OEA R/
BEND LT AZAIIZDE I b D TH-FREERD B,

(2) XEH M) I BEEHRAEY) 22 0&EH (Fig.9 Table.2)

TR 27 FEOKRS BIIEHIEYEECHRE LR [$) X MNEEEZER L REZE 2B\ T, ZhY
v 7 EBRFTRE RO RTR, FIAREITV. T OBRICER R, BAXBOWTEIT o7z, BRHIA B
DOERNG, BAEHOBRETEENTEY, K&, 16 g% E~17 L OEEEE & 19 HHREE & 12452
% (16 fdfF~17 HHEEEEHC DWW Tk, EEESFMIIFIIERGEEZ SR INZV), ZhbnF—2 %
RBE, 16 i d~17 tHicosEE R 8 M ERKEIT 4 & (Fig.9-1~4) T, BV IiIH - B THB, 04
B DORARII MBI OREHE LR LTS, - HEIZ OV T, 16 HRICHEOE S 2 EETH D,

—%. 19 HROBARBHOEEH OV TIE, TRTHREKRETH D (Fig.9-5~11), DN, 1 A (Fig.9-5)
[ZDWTIE, TERBRICERD ALY A F VISR L THEAFRICZEWTE Y . FWEMEEZR LTS, 18 fitftoEE
Dot SN THEREHI Lo TE b0 s LR,

(3)  EEEEEF) 4 iEW (Fig.10 Table.2)

JBRZ, TRROE (B 14~15 F (1637~38)) ] OREDEEIG L 2o -MOEHI T, FAk 4 FEEMD
RERABENITONLTND, BHENLOIIHEZ 0YROEDBIHLEL, V& VBEROED & LTk, +528,
AEN, v F Y A0, B+FHERERD D, FTHRBTFIRRIT, ZOHMRIEY 2 OERTOEENES
ZLOWTESTLb DL BbiL, BREDEEFELLORBINEZE LWIER S hhibh b,

AZNDRMZONTIEL, EEENEXBOTBITONTORNERNH 7720, Fi 27 FED KRS BT
SIEMEE TR LZRRE ) X MNEEEAERERAKEZE CBEL T, #AEXBROMEIToER 5 &
(Fig.10-1~5) BNEHKMTHD Z B pholz, T—FERD L, TRTHHDOEN 10%LUT &L, i
BI0%LEEEND b ORE, HEOENR DR, SROENRZVE VI ERNIFED BN D,

4)  HSNiEmREEHEFY S 42 0EH (Fig.1ll Table.2)

RIFTAMEH KIIRIGT OALFEICALE S 2 HIK T, HE - BZH0ICF Y X MEOUER R T2/ TH 5,
BICHTRRERICIE, 77V AANEHE K - R L W AZEE BT, BIIAEORR LT, = OHukDE
% - Bk - TR - B - B - BHE VLR EBIE EE L, ZT0RD, ZOHIKICITZ OFHEHICA -
TEX VA MEBELENEZEINTE Y, RIGTIINEELRBEMER I BRENTWS, S EHRE -
I EAT-Te DI, BIFIEFEOR)IBEEBEREIELE XY VE VERTHDL, OMAEEZITZ0ITETD IS
D, AEZNVIRELEEPANLE FBEEHEY N Thb, TTAXICONTIE, REICEF<) T LA XX
YA NOEEBRPIHIND S OR 2 A (Fig.11-1-2) \WIn b~ U 7 OHEIZIZ “MATER DIVINAE GRATIAE(f#
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DEHZDOR)”, A ZADEIZIE “SALVATOR MUNDIGK )" AZIgE T\ 5, Fig.11-3 T8 & B
MMNFEIZH N, B EOEIZIT “MATER SALVATORIS(BWED R, BEFIKOEIZIX “sic deus dilexit
mundum (FIZZHIEEETICHEELE,)” BRI TND,

Fig.11-4 ® A Z /Wi, Fig.11-5 O X 5 [CEEY AR TRHEOTT 5N TND 6 KOAFXLVOND 1 K TH D,
TRCEVA X, FAFEOL DT, REICIT ERBRHEABRERERVBYS) ERF~I 7. b bDEES
IO LN D7DV e E 2) | [BEBFERFRAREN) (FEOREEI T, b bD7dITH
D7zEx) UHZIESNTVD,

Fig.11-3 DM T~ T, HEESCIEWAEFTRO A 12 4 12 A NBE-FR» L 05T EHCRAFE, FX
BOLONREENTEY, Wb 19 HREIAIESIT 6TV S, Fig11-3 IZDW\WTh, FEREAYIZ 4 TRFREH
LEZBND, 1272 L. Fig.11-1 122\ Tid, KB OHERL & ZI8813 Fig.11-2 3 X OHRUR ESLEMEEFTRE B & 3k
BTAER, VT EATADHWEIZONTIE, =V T AZICEVWR AL, OB FAPRR S, Figll-1iX
AZNVEICH L CEABMEF IS TRY . A X NVOREMICIE 18 HidEROFEICET 5, EeBIIEHK
THDHN, TOMMEEHD LT 6%ITELIFENTE LT, TILbRICHIRT 2N EEPDOER E1MEVVE
M 18 LA A BN A TH D, U EX Y, Figll-1ic o0 Tk, EEZ0 b 01X 18 bt & Tl 5 7T 4E
AR END, 2L, BRI G 7=01E, BAOHERILEZZ 2 X ER & REHO 19 #Hid &2
LONEHETHA9,

728, Fig.11-5 DEBEBYAIZONWTIL, BLFOBEBR UMD HEBOWTIMEH D 16 il ~17 it
RAFEIZA LN D b D TH D, BMIZONWTITHE X\ EIToLHR, BELHLER TH o7, HROHL
R DEIE & LTIE, EDER 86.9%. HigRDS 5.2%. H XA 87.7%. HEAAS 3.1% T, Wil b MR DENE
DHTHRV, FEOFSBHEERHGEVEEZ R L TRY, RIXVAZEHORMOERE LTEbxbD, L
720 T, FICE T2 Figll-4 DA F )NV 6K L, ZOEBEYAIIHN S BRDHO T, MBHMHLKEFIC
G SN TEZEBEYAIC 19 tHIROBAZEHICR > THLIZ 6 MOAFARMFIToNTEbDTHD, BRAIT
DDA X NP THEODIT G TVEHEEBDADEFIIOWTIE, AEHOEEDANIIHET 28 L 1T2<
TREN R D, B XBOWTORER, MERTHHZ NNV, BEROREKE IRV BERDZ LD, HBITH
FTohiebDThD,

PLER, FiCHAELTEONEONT —2 Thd, ZOT—FIZINETTTRRHEEL, BREALOEFKR
BT — X BN TRIEZRIT o7, BEICIE, FHRAFAEITEE &R, ROTHERESER (BAZHARZE
ANGAREFTE) . B SR, BIETHNED (I anT o TH, EEETED. LTSRN . RETING
KAt & sE, 4 A BEHEE (£ AW [BOME) FTK) . REGHER (REn ¥ Y 246, REGISFHE,
BNy RS, BAZFABARSEIR . KIREARTTRFEIHES @EAFREF) . 12 1r—=xE
SENEEFTRE R Z A Tr 7 7 2Bk LTz (Fig.12~18 Table.1 - 2),

BRI 2LBHAMIE. AEEFETORRZELIICHEHEH, T LT TH D, T, L HLOEHEEICD
WTHTNK Z & T 5,

EEoHE (K, ¥R, G5 JLICREEROEREEL R b DR Fig.12 Th D, Bl FRImEH
7z d 16 ik E~17 fHiEmEOEEHI >\ Tid, N, FHE, Rk, RIGERF. £A. XE 16c-17c, &
MU v 7 I 16c-17c, TiRF, LT 7R b, HEL—=% 16c17c &L LTWDBEENH5, ThbDER
D7y FENTWIRAZER THDL &, L HROEFEEDLEITIXIO2ERH Y, S HITHEMDED 20%
UTObORRKETHD ZENb0D, —FH., BENTHENEPNWBERBENTON 19 hREEOER L LT
X, 79 7 THE, KEL 18c-19¢, & b U v Z I 18c-19¢, B X /V—=+ 18c-19¢c & L TV A ER B’ HEY T 5,
hoER3E, TTHHOENETERNBDO B ALINLEN, KENFIROMBENHLAREL L, 25~35%IZEH

MR THRRESN AR B & — % ) V¥ VERERSE — ] FRELEYE T 13 4
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LT3, SHIABEH TR 2N TTay hERTWEZDIZH LT, AR VERL, SSICEBIRICEAT
7ay FERNLTWIREBERINS,

DT 77 ORTIERMEBEERT S L. 16-17 HROAHMOEEHT, BEHROEN 20% AT L&, AL
PADLENTEDONTND Z L2 b, i, EIUNADEBNELEEINTVWA I LERL TS, —HFEM%LH
@19ﬁﬁ®§ﬂ;ow1m\%~%%aﬁ%@ﬁﬁaﬂ%<\ﬁ%k%uﬂméﬁﬁ%inaihfw&m:
EERLTND, XV, 16-17 A OMEH & 19 HiEOBAEH OEE TIx, B b EKROMMIZEN
WHZENTES,

TIRZDBVWEEALE—DSDERTH S, . WEHUSNDOER L IZANE VD &, TRIIATH D, T2 TK
(8, Hgh L SR DBIRICOVWT R TA S, Fig.l3 BB ENi2\, MEENZIZSA DB E D B CEl - - 5 l, Akl
WITESNDEZHDOBETEH o HEEZRE LTS, ST 7 TEDF~T Yy NENBIEIEHOENEL . FDF
N7y FENDIEEEMOBNEL 2D, TNERD L, AEHOEE (FA. FHE, Bk, BIEEB. 48,
KE 16¢c-17c, B MV v ZIFE 16c-17c, TH#RF, VT 7 A b, A ZN—=% 16¢-17c) 1£7 T 7EBl~EH L,
EHIZEDHF~NEEONTT By hENTWS, —HEMEHD 19 HiTEs S8, KE 18c-19c. B~ v 2
IRFEE 18¢-19¢, B & —=+% 18c-19¢) T2V TiL, AHA~EF L, Lb TOHF~ERT 3, 9F 0, M
EEHE, Emada<, dnE<, —F 19 HROBMAEMMEEIISAN D 2L | EHROBREZ VL WS EANE
mEhs,

LI AT, LEEOEHSITE, ERORHADOHICER LT T2 bDTHHA, ZOFITIIBEEROEE L H
NETOTHOBEROEEN TS, LER> T2 B 2EERBREZEA TS L DR TR THEZICERTHR
ETDDOTIE, A2 THLD, RITEROBERT LICERZ R TV 22 L35, BEMITAX < FHRER
DT OTENENIBERTRTWVL, EEROEBHZ OV TR AT 21T o 72 b OB B B0, T DEE
ZEEICR TV, I TRERMER L TP RITNIERSR20DIE, SR EESHTIC X o THE L EEH#IE
HSETHOEHRTHY . ZOEFFERBEDLOBEMETL TIIVWRWVWATH D, LELAERD, AERHESIT
2l Yu—FSOREMIEAITRERICE Y, BERA ZVCT 7 HORRER SN TWARNT LS4 LT
REBEZ, BTRO X512, SRR AITICE > TT T EDEHT — 2 BH7E LD ON T, TOT7 8
LI BAR FEHERT —Z AR DI O TIEIAFEM L HBTE 550 L LTHED TV 2L L35, Fig.14
~18 I NV,

%D Fig.13 FMRICHSA L Sh LSADBRE R LS T 7 Th b, £ Fig.l4 1L, 16-17 tHiROAZ 07 o7
EMB 2ol T VTHERTHIN, 77 70EMTHBMLTTry hENTEY ., #858%< ., EROEND
IRVMERDBER SN D, —7 Fig.15 12F U< B O FHEEM B 2 - - FaERER Th B8, IV /570
EfTHEMLTTry FESRTEY, $ANBEL, EEOERD R,

ZHIZx LT, Fig16 1%, 19 HROBHRHAMOT VT EMB2E =T 7GR CH BN, 7575 FD
H~EFLTTry hahTREY, EHROEREL ., MITIFE A LRV, —F, Fig.17 1% 18 B FEiEmE
B AHEMER THIN, VYT 7 TFTOF~T oy bENTEY, 16-17 #HEICHR2 LD ER D72 L |
HROBIIDBRNEDONBZNHEDETRRLND, L7z -> T, Fig.16 & Fig.l7 L TIHEETOERENED S
N5, ZOERELTIE, =D I 2 CT]MY BT EEEERNR D Z N —=x ESLEREFTERA X LDOHRTH S A
25 5, 18 AL LI O EFERE B TR AT OTFT —Z BNBELN TV EDOREZZDOH Z A —=3 B DR
THY, "Er T TERFELLIWVIC, FEMIC 18 IERICHELZEEThH D, 2T, BADKRS
NIZEBT, SRR AT T — #1372V, TBRRMICA T, FIZIEREBEDA XA DL 5 ICHEECEIES -
AREED Y 19 #AZEEHI OV TR THLZ L DA Fig.18 TH 5 (2 1F Fig.9-9 - 10 I REZHED A & A LT
NDHEFETHROIAT LIZEBO—2T, 1830 EDESNRLEND), TDFF 752D L, a7z BN
WERBAFERS L, BTRO Fig.16 07 P78 19 A ER LR U & 5 2EBMEEA R TEND, =5 Li=BAr
o, AR Fig.17 DA Z NV—= % &EHT 16-17 AT 5 19 #ACICE 2O BELHEMRE R LTND Z & A —
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DOOHEEHEE LTEZLND,

Ll BVEHL & BEEARIIC SR & HEA L A DL BMRRIZ OV TH T E 7223, 16 s ~17 HiEgeE & 19 g T
IZEA S NCEBHERIGENDRED biv, FIUIAEEE T VTIZBWTHRBEOZETHDZ ENHEHALEZ, L
T 1S AT D EFENEY . HETOENHE X T 2 REHOFEMEE R TFRENR X TE T,

TiX, 20X 5 REBHROEIIMER L TWBEDTHS I Dy, ZIUTOWVTIL, EREIEICRIT 5 5
L NVRIEDBME L 725 TL B, ZOFEMMI LV ORIEIC OV T, EREGOEETEROREEED T
BAEPIZR TS BERD Y | SHROBETH 5, B, IV R VWREROEIEE bR SN TE TV D,
Z O TR OFLERER =N+ L FF 2 2B 1245 %0 B LIZ oW TRZ AN TR E 20,

5. &8

W22 AR I = 4 WU Eh -+ RT B D v o R XA sl & /N B P AR BB BT 579 (AL 3 2 Bk D g5 B R IE R C4F
BRAS 20 FEATIE < R & 7215, 1650 4FEE~1680 FFEHE TOM 30 FEHBEINTEY |, JEHFRMER L EZ 2 b
nNTnWs, @BMNMITEFROEYWE LT, Hf- LV - - SnZoPnRENREELTWDS (Fig.19-1), #f
WiEREO LD L NEOLO 2ENDHY ., KEOL O, BEIRTOATIEE Y, MmN H < (Fig.19-2),
LD DX, IFIFERETESICHFBOORS Y, MIEIZHEFERFL<, WINbFICARREERBE AN TFOH
THEMNL, KETOPATERYVHLT, BIZHLAARLEZLN TS, &0, IRIFEE T, LEICHE
DARD Y, AIEICHEFERAF <,

FETRXT, IE,LOHE LR ORNEXBATTRER TH 5, SLEL LI L2 OBE L o8 L7z R. 6
CHEADLLEREEZ T (B9 : Feh 1, $A8: Hh 2, A7 Heh3) FoTWAHZLRHB L, ZOWEEE
BYEHL, MROBVWAREFICAICKMLTNDZ L8005 (Fig19-3), £ LTEBLIZZ OBEB HIXHEHSH D
ATy hbHELTWAEDTHS (Fig.19-4),

ZOFEROFEBHAEBR, D, DA Iy MRAFTEIE, AARENT 1650 F~1680 FHEIILHE
DREEZ2 T, BEFMLZEETIZLENFARETHL Z ENLND, FERTEA SN TOWHBOF O#EE
(Fig.19-5) Z R ARV, HEDA Ty hEAFEIXTENE. BAENICBI2EREEIISSICEND Z
I TRICTARETH B, R —KIEL, BORKREAREE BBV EUER HR SK03 B 6 H+ L7z 1683 4ELIAT
DX BNOEH M ESHT ZE L TAROERIEIZOVWTERF LTWNWA, ERICIE., EFAT 4
FEAEERIEIZ, 1636 4E1C 639kg (1065 /7). 1640 4EiZ 24361.2kg (40602 JT) DHEShE AT > FIHEA LT
RSN H V| 1600 FROLLER RV, ERBHEM, 7 U FMAREICL o TIASh, BAREAN TERKR
BTN TV Z LIXFEV RV E LTV, BIZRA 7 ALuN o BIFEREF O E&KME TERORHS, 17
HACDORTABEEICRIT 5 AAEN CERIEICHL I BEN A% S DICRHIN D FERESEV, T TR
HENTW A& REEREEEIC OV TS, EREBEFESIRITON TRV S DIZONWTIEE S LI RettE%x
HboTWd, %2 9 Lt ERMEREEBICER L TWSBRERDH D,

TIE TR L TE 7 16 A% E~17 IR O EHKM M A, 19 RO ERHT A, Win b EHRENME
CEREZLELLORZVRABPEBRIFIET NERERFEETH D, 17T i B FIITEARTH T TICHS DR E
B2 CHEREAETIHINASDICHEOLT, 2 L THEDEEDR 30%IL< RNITEEIZES T EbH - T
Wiz BbnsicbBb g, o 17 HRATPELUENL. ZORED S DR, FEEHEIZBNTHT PTIBNTY
DI DD, T LTHPREEENTVDDN, £ ZITIXEH ORGHEMOME L BEMEANE I TNED
TIXRNnA 9D, BARTIIMBIZHESH ORI N KR o TN 2DIZ, BAIZHE> TWe, L7zRo TERRE

15 ERFOE - /MEL— BiR [P RAER =4MSHITER G sU b 2R R IR AR 2004—10 R EIE A&
RS HFZERT 2004 45

16 mif— DEtOSBEY ] (AKEER [INEBRES BERREARS v o S 2AOEH] BRkFEalL 7y a X HEK
FHAE 2000 )
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HITELFICAZLOTRINE, BROEREMAETEEAHENTHA 5, 17 HICOBMEEDENERIZ(E
MASCEFNTVSIENZOBELELD. CORDEAE. EROEREMRLETTHL, HOFEHED
MABIENTED, DEYRCHLEFEIENTELIDTHD., S5IC 16 HITKR~17 HICHBEOERA, &
SMREMNMEC, MENZVEVNSIDRF., BAREGTHLEEDTY V2 VEHRICLHRESA, EICEPESRM
EEALEERMAOHLIERICLER END L0 B FEEEHVDIEHANBERTHD EVZ S,
HRMIC 17T HIEARMBRBEMERBOEEEZLHATHL I LM ERSND,

Flz. EROFMELEHOBELEDETERL TV RBENHS 5, FIZEEXFANTHL L TLEEHE
MmIEFERDOLOAE . RERZI DEROBFENEN SN TS, 25 LEEHOEESEER OEBERHEG
[EESBDM, THITHOBFEICE., MRETHFLIEVSHELHD. ERBAKEZRAL, TNITHEMZ TR
RETTTHAALLARERIGONGE, BABAENOEREZLTOKRBRELSHSD S, §1F25 LI-aaEH
LAMRRTEGVS, SRERMOENOHT. ERUEEEOBREENEH. FLTTICHEILTLSEY®
BROBOMT, BRIEZT TV I EITEY, ChLEBTHITCDEDEEZ S,

(2% - 51AX#E] (EEE+IIE

*TFUHR - AVRELE KFEFR (RH ARSI UEE TUSRBELTLIIOEN] BEEE 2011 4

* FHREEER (RBNV] EEENXLHATHREE 445 HEARENKEEES 201045

* FE=R [F 6 ERAMENMT REHMETSEMIEEEMORPLMRE ] (EEETE RIEMI s—iHEFHER
BRICHS BEUEBMREATERE 3—] LAMTER LI ATRESE 375 & HEEALAM M UL IRE R
BXIEBEAEE 2007 £)

*SHEH (X O VENOEE—FREOTEMRICHZT—] (FU 20Xl HELHK 1288 £ 4 UXEHE
£ 2006 F)

* ERHE - MEIL—BIF [TRRER=£MH+HETH] REATEE LR RIE AR 2004—10 B EZEAEHIE
BXILEAEARAT 2004 £
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Brass Christian Relics

Koichi Goto

Introduction

In this paper, I focus on largely metallic relics of Christianity such as devotional medals, crosses, and
reliquaries.

My research thus far has been archaeological studies concerning devotional medals during the
missionary period (archaeological missionary period: 1549 to the end of the Shimabara turbulence in
1638") in Japan. I have mainly classified and inspected devotional medals excavated from sites located
in Japan, and objects that have been passed down within Japan, as well as material from the National
Art Museum of Catalonia in Barcelona. In order to study these medals, archaeological verification was
conducted for both form and material, with particularly highly accurate examination carried out using
X-ray fluorescence analysis and lead isotope ratio analysis. In particular, most of the excavated relics
from the Medieval castle town known as "Bungo Funai"(official site name "Chyusei Otomo
Funai-machi site'") were found under a layer of burnt soil, which was as a result of an invasion from The
Shimazu (a feudal lord of Satsuma) in 1587. Therefore, it is this burnt layer that can be said to be the key
to knowing that around 1590 was the turning point of change in form and material. Regarding the
material, until around 1590, they were mainly made of lead, tin, and pure copper which can also be seen
in Frois’ "History of Japan", a record from the time. However, after around 1590, the number of brass
medals increased. Furthermore, it was discovered through the excavation of lead ingot (made in Song
Toh -Mine in Thailand) and lead isotope ratio analysis that the lead, tin and pure copper medals were
produced in Japan or some Asian countries which were part of the “Nanban trade” routes, whereas the
brass medals were made in the West. In other words, it shows a shift in the form of distribution of
Christian relics from around 1590, changing from domestically produced lead and tin medals to brass
medals being brought in from the West.

Therefore, I pointed out three possible factors of this change.

(a) Due to the Bateren Tsuihorei (an edict expelling the Jesuit missionaries) in 1587, domestic
production of devotional medals was restricted, so they relied on imports from Europe.

(b) In 1590, after the Tensho-keno-shonen-shisetsu (The Mission of Youths to the West in the Tensho
Era) came back to Japan, the Christian goods and technology that was brought back had an
influence on later Christian relics in Japan.

(c) From 1590, the Spanish Mendicant Monasteries (Franciscan, Dominican, Augustinian etc.) started
coming to Japan, and religious items were distributed in a different way to the Jesuits.

To be honest, (a) is an important factor, but does not fully explain why the prominently used
material changed from lead and tin to brass. In Japan, the oldest brass medal to have been investigated
was the "Gregorio XIV" medal. This medal is engraved with the year “1591”. In addition, the earliest
brass medals investigated in Europe (the collections of the National Art Museum of Catalonia) are from
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the 17" century, so material of western medals before 1590 remain unknown.

Under such circumstances, I had the opportunity to analyze the data of the Spanish wreck La Girona,
which sank off Northern Ireland in 1588°. There were 15 medals pulled up from the sea, all of which are
currently in the Ulster Museum in Belfast. Thanks to Dr. Greer Ramsey (curator of this museum) we
were able to research in Belfast, so I would like to express my gratitude to him and his colleague Ms.
Siobhan. The medals found in La Girona are key to clarifying the situation before the year 1588 in the
West. Therefore, I will first look at the survey results.

2. Christian Objects in the West before 1588

Medals discovered from La Girona

In 1588 La Girona was chased from the British fleet during the Battle of Armada and sank off in
Lacada Point near Belfast (Northern Ireland). We surveyed 15 devotional medals found in this wreck’
(Fig.1). The survey was conducted by actual measurement, interpretation of images, photography,
fluorescent X-ray analysis and lead isotope ratio analysis. The measurement data, photographic data,
graphic analysis, and fluorescent X-ray analysis have already been reported by Prof. Hitomi Asano and
Mrs. Yuki Hieda®, so please refer to that for details. In this paper, I will include newly obtained lead
isotopic ratio analysis data and already reported data of fluorescent X-ray analysis, and again consider
these medals from the aspect of material and form.

Table.1 is the result of fluorescent X-ray analysis. 5 are made of tin (Fig.1-3, 5, 8, 12, 14), 4 are made
of lead and tin (Fig.1-1, 4, 6, 15), 2 are made of silver (Fig.1-2.11), 2 are made of brass (Fig.1-9.10) and
2 are made of lead (Fig .1-7, 13). As a result, lead and tin medals occupy 11 out of 15 medals, so it is
understood that the main material of the medals in La Girona is tin. On the other hand, only 2 were
made of brass, demonstrating their rarity. Although the precise situation of the West cannot be depicted
with just 15 pieces of material, I believe that the result may be a valid representation of the situation in
the West. In other words, even in the West, there is possibility that the tin medals were made mainly
prior to around 1590, and the brass medals were mainly made after around 1590. If this is the case, it
explains why the distributed medals in Japan were made mainly made of brass when they became
difficult to produce domestically because of the ban of Christianity.

I will now consider this from a morphological

aspect. Regarding the planar shape, 4 circular shapes
(Fig.1-1, 6,7, 15), 10 elliptical shapes (Fig.1-2t0 5,8, | pomofa tab_I_
9, 11 to 14) and one in the shape of a cross (Fig.1-10)

were confirmed. The circle and cross-shaped forms

I A drilled hole

Z‘ ‘small stage”

are characteristics seen in the Japanese missionary
period, and thus confirms-relations between Japan
and the West.

I will now look at the tabs of the medals. For
medals other than the cross-shaped protrusion type Aname of each part

. . o : : (Hara Ca§ﬂer@n§ . .
during Japan's missionary period, it was normal to Minamishimabara City Board of Education)

have a “small stage” (the part between the medal and

* This work was supported by JSPS KAKENHI Grant Number JP 16 H 03514

? Threemedals(Fig.1-13 to 15) are found in La Girona or La Trinidad Valencera.

* Hitomi Asano : A Study on Devotional Medals Excavated from the Spanish Armada Wrecks Preserved in the Ulster
Museum (Belfast), 0 ASTHIZE, 23, 2017
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the tab) attached to the upper part of the medal. However, this “small stage” is not seen at all in La
Girona (Possibly in Fig. 1-4 but it is unclear).

Looking further at the hole of a tab, the medals are classified according to the direction of the hole
through which a string or chain passes. A hole drilled from the front is termed “front-hole”, and when a
string is passed through this type of hole and the medal is suspended, the medal’s surface turns away. On
the other hand, when the hole is drilled across the medal it is termed a “side-hole” where the medal faces
forward when suspended by a string. The front-holed medals can also face forward if connected to an
additional ring. Although it is the side-hole form that is seen in most of the medals during Japanese
missionary period, the more prominent amongst the medals of La Girona are the front-hole form
(Fig.1-3 to 5,8,12,14), with the exception of the cross-shaped form (Fig.1-10).

The above morphological characteristics show that the medals during the missionary period in Japan
do not directly reflect the morphological characteristics of Western medals at that time. In other words, a
certain form of western medals of those days entered Japan or Asia, and became popular in Japan and
Asia. This would be evidence to prove that the medals during the missionary period in Japan were not
made in the West but made in Asia.

Furthermore, lead isotope ratio analyses of the medals in La Girona were performed. Looking at the
result, this time under the leadership of Dr. Yoshimitsu Hirao (visiting Professor of Teikyo University)
and Mrs. Hiroko Watanabe (Nippon Steel Sumikin Technology), the ratio of lead isotope in 12 of the La
Girona medals was analyzed. Below, I will discuss the results based on the view of Dr. Yoshimitsu
Hirao. (See Dr. Hirao's article in this bulletin)

The graphs show that La Girona objects are found in the lower part outside of the Japanese region in
Fig.2, but in the upper part of the Japanese region or between the Southern China and Japanese regions
in Fig.3. With it slightly within the Japanese domain in Fig.3, but not in Fig.2, it is difficult to think that
the materials of La Girona objects are from Japan.

Dr. Hirao says that, when comparing it to data studied so far, although the distribution pattern of the
Catalonian samples is similar to that of the La Girona material, they do not coincide directly. He points
out the possibility that mines in England may have to do with the La Girona objects, but it seems that
this cannot be confirmed at this stage. However, Hirao points out that medals of La Girona appear not to
be related to East Asian materials, but Western materials. This carries great significance, as it reaffirms
that the lead and tin medals distributed in Japan prior to around 1590 were not brought from Europe, but
made in Japan or Asia. This, in turn, has clarified the background of domestic production of lead and tin
medals prior to around 1590. Because lead and tin have low melting points, they are easily made, so it is
understood that it was made for the general public in Japan, as it was not of very high quality.

In fact, in Frios’ book "History of Japan", the woman who had "Lead Medal" was the Christian
elderly lady, the man who put "Tin Medal" around his neck was the servant of the church and the lord
who was given "Golden Medal" was Oda Nobunaga’. Through this, it can be recognized that there was
a clear difference between the general public and Daimyo. It is thought that this difference reflected the
situation in the Western.

In the description of Frois’ "History of Japan", “When the Christians of the Hirado Islands knew that
the Fathers brought the consecrated “Veronica” and beads, some left their houses and others left with
wives and children, and despite being poor, hired vessels to go to Yokoseura. When asked what they
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came to do, their response was only to ask for a blessed account and a “Veronica”.”® This description
reveals that the missionaries clearly brought the Christian objects themselves and gave them to Japanese
Christians, who were extremely lusting after them.

Therefore, one reason why medals were mainly made in Japan is thought to be because missionaries
ran short of medals to give to Japanese Christian. However, until now, no lead or tin medals used
western materials have been confirmed in Japan. There are two possible reasons for this. On the premise
that there is a possibility that lead and tin medals indicating Western-made data will come out in the
future,

(D The medals brought to Japan by the missionaries were not made in the West but made
somewhere in Asia other than Japan.

2 Besides the medals brought by the missionaries at the beginning, Western medals were not
brought to Japan and were switched to being domestically produced.

As for @O, medals which can be clearly distinguished between being Japanese-made and
Asian-made are limited. First of all, it is clear that the Funai-type medals’ were made in “Bungo Funai
(Oita city)”. The reason for this is that almost of them were excavated in Bungo Funai, and the conical
lead ingots made in Thailand’s Song Toh-Mine which were used to make Funai-type medals were also
excavated in Bungo Funai. Furthermore, unfinished products of other metal products have been
excavated close to the spot where Funai-type medals were found. There is also a high probability that
the “Veronica medal was made in Japan because its mold was excavated from the Hakata sites in
Fukuoka city. Although other lead and tin medals except Funai-type medals and the “Veronica” medal
did not show any Western origin, it's difficult to determine whether they were made in Japan or in other
Asian countries. I would like to now verify the more specific details of the lead and tin medals, paying
special attention to lead and tin contents.

See Fig4. The oldest medals, such as those excavated from Bungo Funai (before 1587) and those
found in La Girona (before 1588) were measured by the lead isotope analysis. As a result, the former
used Asian materials so they were manufactured in Asia (Thailand, Korean, South China) or in Japan,
whilst the latter used Western materials so were manufactured in the West. In Fig4. the medals
excavated from Bungo Funai and the La Girona medals are plotted in different areas, which indicates
that the metallic composition of each object is obviously different despite being made in similar periods.
The medals excavated from Bungo Funai contain mainly lead, whereas La Girona medals contain
mainly tin. Therefore, before 1588, it can be seen that the material made in Japan was is mainly made of
lead and those from the West had a tendency to be mainly tin.

Next, I will look at the medals during the missionary period (the latter half of the 16™ century to
early 17" century) in Japan that were not excavated from Bungo Funai. A total of 18 were analyzed
using a fluorescent X-ray machine (Fig. 5-4 to 21), of which 7 had its material confirmed using lead
isotope ratio analysis. Fig.5-5, 6, Fig.5-8 are from the Korean Peninsula, Fig.5-9, Fig.5-10 are made

S fam— - ) IRHIAGR [5ERRT 11 % BASE] KA T4 27 2545 1 4047 22 (-PUASCRE, 2000 4P)

7 These are medals which replicated the medals brought into Japan. They are thought to have been manufactured in Funai, and

are made of pure copper, lead and tin, with many in particular being made of pure lead. The particular type of lead used was

revealed by lead isotope ratio analysis as being from the Song Toh-Mine in Thailand. Furthermore, a conical lead ingot made

from this mine was also discovered at the Funai site. Therefore, it is thought that these pure lead medals were manufactured by

melting this conical lead ingot. (Koichi Goto , A Study of Funai-Type Medals II. An Archaeological Study of Funai-type medals’
(Junshin Journal of Human Studies No.19, Nagasaki Junshin Catholic University, February/2013) )
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from materials of Song Toh-Mine in Thailand. As for Fig.5-4 and Fig.5-7, the production regions are
unknown, but it is most likely that they are from South China or the Korean Peninsula. From the above,
it can be seen that Asian materials were used for all lead and tin medals of which their provenances have
been confirmed by lead isotope ratio analysis. Looking at the samples of Fig. 4, it is understood that the
metal composition is greatly different from the medals excavated from Bungo Funai and the medals
discovered from La Girona, with almost of them consisting of a mix of lead and tin.

The above results confirm that the metal composition of the medals made in Japan or other Asian
countries during the missionary period (the latter half of the 16™ century to early 17" century) were
mainly pure lead or alloys of lead and tin (pewter).

Based on these observations, I would like to revisit Fig.4. There are eleven items of which the lead
isotope ratios have not yet been analyzed and their production areas are unknown. These medals are
represented by “x” in Fig.4. These samples are plotted in almost the same places as the seven medals
made in Japan or other Asian countries as seen earlier and it is understood that the alloy of lead and tin is
the main component. In other words, the medals of which provenance has not been confirmed by lead
isotopic ratio analysis have metal compositions that greatly differ to those made in the West, such as the
La Girona, and these medals were likely to have been made in Japan or other Asian countries.

From the above it can be said that (D "The medals brought to Japan by the missionaries were not
made in the West but made somewhere in Asia other than Japan" is a valid possibility. However, at this
stage I only have data from 8 western-made medals from La Girona, so due to this insufficient data, I
would like to just present this as one tendency.

Next I will look at (2. At that time in Japan, it was confirmed that Christian objects were made by a
group of domestic civilians. For example, Contats, which counts the number of prayers, is thought to
have been mainly made of wood during this period. According to a missionary record, a turner called
“Rokuroshi” was involved in its making®. Therefore, there is a possibility that a so-called professional
group of metal casters were involved with the making of devotional medals. At the site of Bungo Funai
called “Chyusei Otomo Funai-machi site”, the unfinished product of the weight was excavated in the
adjacent survey area where a large number of Funai-type medals were found, so it is thought that a
professional group of weighing engineers were involved in making the Funai-type medals.

In other words, before 1590, it is assumed that missionary work was tolerated enough that these
kinds of professional groups in Japan could produce Christian objects. It is also highly likely that the
power of a feudal lord was behind such professionals involved in the production of Christian objects. At
the time, in order to conduct missionary work throughout Japan, Jesuit priest Francisco Cabral took the
stance "There is no missionary superior to the feudal monarch", and conducted missionary work by
proselytizing to the Daimyo themselves. Based on this mission style, it is thought that lead and tin
medals were produced under the orders of Daimyo.

Therefore, @ “Besides the medals brought by the missionaries at the beginning, Western medals
were not brought to Japan and were switched to being domestically produced” can be also be seen as a
real possibility. In the future, it will be important to determine whether the lead and tin medals were is
made in Japan or made in another Asian country. For that purpose, it will be necessary to examine
carefully the various aspects, such as the workshops where devotional medals were manufactured and
the excavated relics, such as molds.

The La Girona objects included 2 silver medals and 2 brass medals. As for the silver medals, it has
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not yet been confirmed if they are from the missionary period in Japan. Regarding the brass medals,
many have been seen in Japan even after the 17" century, but before 1588, there was only one in the
Funai-type medals, and so there are very few brass medals. I will look into whether or not there were
brass medals made in Japan in the following section.

3. Domestic brass products before 1587

The problem is whether or not it was technologically possible to make brass products in Japan at the
time. Brass is an alloy of copper and zinc and because zinc has a low boiling point of 907 ° C, even if an
attempt is made to obtain zinc by reducing zinc oxide with charcoal or the like, it sublimes and reacts
with oxygen, once again returning it to oxide. In other words, pure zinc cannot be obtained unless vapor
produced by reducing the ore in a vacuum is cooled. Because this technology did not exist until the Edo
period in Japan, brass making was considered impossible in Japan during the Middle Ages, especially in
the Sengoku period (Period of Warring States). Although there are not many, brass products have now
come to be excavated throughout the country. Furthermore, regarding the brass products excavated at
the site of Bungo Funai “Chyusei Otomo Funai-machi site”, there are products that were obviously
made in Japan. I would first like to take a look at the relics excavated from the Chyusei Otomo
Funai-machi site.

Among the relics excavated at Chyusei Otomo Funai-machi site, those confirmed to be made of
brass by fluorescent X-ray analysis are as follows.

A Funai-type medal (Fig.6-1), chains (Fig.6-2,3), a knife (Fig.6-4), locks (Fig.6-5, 6), thin metal
spoon-like sticks(Fig.6-7.8), a pin (Fig.6-9), thin metal ear pick-like sticks like (Fig.6-10), an ash spoon
(Fig.6-11), a stone pillar (Fig.6-12), etc. (Metal compositions are shown in Table 1). Looking at these
products, it is understood that thin long rods and thin wire like objects, such as chains, are common. This
1s probably due to the fact that brass is an extensible material so is suitable for the shapes of such metal
products.

The material origins of these relics were identified using lead isotope ratio analysis and the results
are shown in Fig .7 and Fig .8.

To start, the Funai-type medal (Fig.6-1) and chains (Fig.6-2) are both from South China. Next, the
provenances of the locks (Fig.6-5) cannot be confirmed at present. In Fig.7, thin metal spoon-like sticks
(Fig.6-7), a pin (Fig.6-9), thin metal ear pick-like sticks(Fig.6-10) and a stone pillar (Fig.6-12) are
plotted in the lower part of the South China area and in Fig.8 they are plotted near the Thailand area.
Because they have close measured values, it is recognized that their materials and backgrounds of
production are closely related. From the above, it seems that there is a high possibility that the materials
are from Asia, including South China.

The lead isotopic ratio analysis only indicates the provenance of materials, so I would like to discuss
where these objects were produced. Among these objects, the first object that is thought to have been
produced in Japan is the Funai-type medal originally made in Bungo Funai.

The knife, because it belongs to the Japanese sword, is also domestically made. The knife in Fig. 6-4
is an especially rare type. As shown in Fig. 6-4, an image of a fire-gun is represented on the surface.
Besides this, there has not been any lead isotopic ratio analysis, but an ash spoon itself is one of the tea
ceremony tools, so it is therefore considered to have been made in Japan.

As evident from the relics excavated from the site in Bungo Funai, brass products had already
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started to be produced in Japan before the 1580s’. However, because there was no technique for zinc
refining in Japan, the question is how they made it. It is suggested that the provenance of the brass
products is likely to have been Asia, specifically mainly in China, judging from the lead isotope ratio
analysis. China is said to have succeeded in zinc refining for brass production in around 1550'°. Based
on this fact, the brass products excavated in Bungo Funai can be thought to have been made by
importing brass material from China and processing it.

Another possibility is that copper and zinc were imported to produce brass. At the Kurosaki castle
ruins located in Kitakyushu City, a brass production workshop in the early 17" century was excavated.
In this site a lot of crucibles used for making brass have been excavated and thought to have been mixed
copper and zinc to make brass''. With a difference of only 20 or 30 years between them, it is a
reasonable possibility that brass products were also manufactured in this way in Bungo Funai.

By accumulating the metal composition data of brass Christian objects not only in the 16" to the 17®
century but also in the 18" and 19" century, it has become clear that there have been changes in the
metal composition of brass. This change may be key in finding out how brass products were made in
Japan at that time. Next, I would like to closer inspect the change of brass metal composition by
analyzing the data.

4. Changes in metal composition of brass Christian objects

I would like to focus on the three metals — copper, zinc and lead. These metals are the main
components that make up brass.

(1) Brass medals of La Girona (Fig.1 Table.1)

As mentioned in the previous section, two of the 15 medals are made of brass. Fig.1-9 (BGR.469)
contain 89.4% copper, 7.0% zinc and 1.1% lead. Fig.1-10 (BGR.470) contain 66.7% copper, 16.3%
zinc and 1.9% lead, as well as 10.5% gold, which may be plated. In Frois’ "History of Japan" “the items
they provided him (Nobunaga Oda) with ......, a gold medal with a statue of Virgin Mary ...” There is a
possibility that the medal which was given to Nobunaga was similar to this.

(2) Christian objects owned by Sakitsu Church in Amakusa (Fig.9 Table.2)

Christian objects are divided into two groups based on the period that they were made. The first of
the two groups is from the latter half of the 16™ century to the early 17" century and the other is objects
made in the 19™ century'®. Looking at this data, among the eight objects from the first group, four (Figs.
9-1 to 4) are brass and the rest are made of lead and tin. This tendency of metal composition is a good
representation of the characteristics of the missionary period in Japan. The lead and tin medals can be
dated back to the 16™ century.

On the other hand, all medals from the 19" century are made of brass (Fig.9-5 to 11). One of these
medals, with its ring hole drilled across is the shape that often appeared in the old type of medals. This
medal may have been made in the 18™ century.

? A Funai-type medal (Fig.6-1) was excavated from a moat around Manju-temple. This moat was thought to be filled up until
1580. Therefore, this Funai-type medal can be dated back to before 1580. (P49 15]  HHHRAIRPIRTERE 49 - 51 - 52 - 67 -
78 « TOWRFHAIK  —AKERE 10 S EFHAEFESE A S RS RIS E (1) —ROREETHERC i 7 —EdsE &
474 20104F)
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12 As for other Christian objects of the latter half of the 16th century to the early 17th century, refer to the catalogue of Special
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(3) Christian relics excavated from Hara Castle Ruins (Fig.10 Table.2)

Hara Castle is an archaeological site which became the last main battlefield of the Shimabara War
(1637 - 38), in which excavation has been conducted since 1992. Many relics of that time were
excavated from the ruins, and relics related to Christianity include the cross, medals, beads of the rosary
and flat roof tiles, with the intentions of a flower cross. Among them, the lead crosses are believed to
have been made by the Christians who stayed in the castle because they were made very simply, and
represents the painful position that Christians in the castle were in.

As a result of fluorescent X-ray analysis, it was found that 5 medals (Fig.10-1 to 5) were made of
brass. The data shows that the amount of zinc is as low as 10% or less, whereas many of them contain
more than 10% of lead. The tendency is that the amount of zinc is low and the amount of lead is high.
(4) Objects passed down in the Sotome Area (Nagasaki city) (Fig.11 Table 2)

Sotome is a town located in the northwest of Nagasaki City, a region where Christian culture
prospered, mainly in Shitszu and Kurosaki. Especially during the Meiji era, missionary work was
conducted by French missionary Father Marc Marie de Rotz, who made an important contribution in
not only missionary work but also industries, social welfare, civil engineering, architecture, medicine
and educational culture in this area. For this reason, there are a lot of Christian objects which have been
brought to this area in the re-propagation period during the Meiji era. We investigated and analyzed the
9 devotional medals and reliquary which were passed down in the Ryuji Matsukawa home in Kurosaki
town.

All of the devotional medals except the reliquary are thought to have been brought to this area in
19® century. However, medals in Fig.11-1 contain low amounts of zinc, including figures like 6.2%, so
there is possibility that these medals were made in 18" century.

As for the reliquary in Fig.5, its shape and inscribed figure are often seen in the late 16™ and early
17" century during the missionary period in Japan. Results of the fluorescent X-ray analysis show that
the material of the lid and body of this reliquary is made of brass. The data of fluorescent X-ray analysis
show that the lid contains 86.9% copper and 5.2% zinc, and the body contains 87.7% copper and 3.1%
zinc, showing a very low amount of zinc. This is an aspect of metal composition that is similar to the
relics excavated from the Hara Castle ruins, and can be thought of as the most common tendency during
the missionary period in Japan. Therefore, it is understood that this reliquary and the 6 medals shown in
Fig.11-5 were made completely different periods. This reliquary has been preciously handed down from
the missionary period (the latter half of the 16® century to early 17th century) into the re-propagation
period of the 19" century, and the six medals were added in the 19® century.

This is the analysis data obtained by new investigations. I will next verify this data in addition to the
data of brass Christian objects already published (Fig.12-18 Tables 1,2). The metals of interest are
copper, zinc and lead. I will first look at the content of copper and zinc.

Fig.12 shows the content of copper and zinc for each source (sites, place of discoveries) of the brass
Christian objects. The data from the missionary period (the latter half of the 16® century to the early 17%
century) is from Bungo Funai, Nyu, Hara Castle, Sites in Nagasaki, Ikitsuki Island, Amakusa 16¢c-17c,
Catholic Sakitsu Church 16c-17c, Sendaiji, Belfast and Catalonia 16¢-17c. Looking at how these
Christian objects are plotted, it can be seen that there are variations in the ratio of the content of copper
and zinc, and that the amount of zinc is mostly less than 20%.

On the other hand, in the 19™ century, when there was an end to the isolation nation and domestic
reprobation took place, it is the data from Sotome, Amakusal8c-19c, Catholic Sakitsu Church 18c-19¢

20



and Catalonia 18c-19c that is applicable. Looking at these, the majority contains more zinc than brass
Christian objects from the missionary period, and the amount of zinc is concentrated around 25 to 35%.
In addition, while the distribution of these results looks dispersed, the results of the re-propagation
period in the 19" century is considerably concentrated, and the results are plotted in a straight line.

This graph shows that brass Christian objects from the missionary period in the 16™ -17® century
contains low amounts of zinc, including ones with less than 20%, and a varied ratio of copper and zinc.
This indicates that these brass Christian objects contain metal other than copper and zinc. However,
brass Christian objects from the 19® century contain large amounts of zinc, as high as 25 to 30%, and
they contain no other kind of metal except copper and zinc. Therefore, there is a very clear distinction in
brass composition between the brass Christian objects from the missionary period in the 16" -17®
century and those from the 19™ century.

The other type of metal that produced this difference is lead. I would like to take a look at the
relationship between copper, zinc and lead (See Fig.13). The vertical axis shows the value obtained by
dividing the amount of lead by the amount of copper, and the horizontal axis shows the value obtained
by dividing the amount of zinc by the amount of copper. The amount of lead increases when plotted
towards the top of the graph and the amount of zinc increases when plotted towards the right of the
graph.

Looking at this, the data from the missionary period (the latter half of the 16™ century to the early
178 century; Bungo Funai, Nyu, Hara Castle, Sites in Nagasaki, Ikitsuki Island , Amakusa 16¢-17c,
Catholic Sakitsu Church 16¢-17¢, Sendaiji, Belfast and Catalonia 16¢-17c) is largely plotted on the
upper left hand side of the graph and its distribution is dispersed. On the other hand, most of the data of
brass Christian objects from the 19™ century (Sotome, Amakusal8c-19¢, Catholic Sakitsu Church
18c-19c, and Catalonia 18c-19c) are plotted in lower right hand side. In other words, the brass Christian
objects from the missionary period (the latter half of the 16™ century to the early 17" century) contains
low amounts of zinc and high amounts of lead, whilst those from the 19® century contains less lead and
more zinc.

Although the above data analysis focuses only the period when the brass Christian objects were
made, includes Western-made and Asian-made materials. Therefore, it is insufficient to equally compare
the objects which have different manufacturing processes. Therefore, I will now focus on each
production location of the brass Christian objects. Based on the results from the lead isotope ratio
analysis, I will look at it from the viewpoint of whether it is largely Western or Asian made. The first
thing to keep in mind is that the producing areas estimated by the lead isotope ratio analysis is for the
origin of the lead, and does not show where the brass was produced. However, as Asian lead was not
found to be used in Western medals in the lead isotope ratio of the relics found in La Girona, I will
proceed with the presupposition that the objects can be judged on the basis that if their lead isotope ratio
shows Asian provenance, they were made in Asia or Japan, and if they show Western provenance, they
were made in West.

See Fig.14 — 18. This is a graph showing the relationship between zinc, lead and copper, similar to
Fig.13. Fig.14 shows Christian objects from the missionary period (16" - 17® century) made in Asia
using Asian materials. Because the data is plotted dispersed on the left hand side of the graph, the
tendency is that there is a large amount of lead and a small amount of zinc. Meanwhile, Fig.15 shows
Christian objects from the missionary period made in West using Western materials. It is plotted in same
location as in Fig.14, so the ratio of lead and zinc is similar to the Asian-made materials.

On the other hand, Fig.16 shows Christian objects from the 19" century made in Asia using Asian
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materials, and is plotted intensively toward the lower right hand side of the graph, showing a large
amount of zinc and very little lead. Fig.17 shows Christian medals possessed by the National Art
Museum of Catalonia (Barcelona), which are thought to have been made in the 18™ century, in the West
and using Western materials. As the results are plotted downwards, it shows a smaller amount of lead
compared to the Christian objects of the 16 - 17% century, and in regards to the amount of zinc, there
are both materials that show more and less. This shows a slight difference between Fig.16 and Fig.17.

Looking at the devotional medals from the 19" century discovered in Japan (Fig.18), although there
is no lead isotope ratio analysis data, they are highly likely to have been manufactured in the West in the
19" century (for example, Fig.9-9 and 10 are the most popular medals called "la Medaille Miraculeuse"
in France, which have inscriptions of the year "1830"). Looking at this graph, a tendency of a small
amount of lead and large amount of zinc can be seen. This metal composition is similar to that of the
above-mentioned Asian made Christian objects from the 19™ century in Fig.16. From this viewpoint, it
is considered a possibility that the medals of Catalonia show a transitional metal composition of the 16"
- 17" century to19™ century.

From the above, it was identified that there is a clear difference in metal composition between the
latter half of the 16™ the carly 17" century and 19® century, which is a tendency that proved to be the
same in the West and Asia. Furthermore, in the 18" century, a transitional aspect, where the amount of
lead was decreasing and the amount of zinc was increasing was recognized.

So, what was the cause of such a change in metal composition? To answer this, an inspection of
brass production on a technical level becomes necessary. I would like to touch on future prospects, with
reference to the example of excavations from the Heiankyo Sakyou Sanjo Yonbo Jittyo site located in
Kyoto City.

5. Conclusion

The Heiankyo Sakyou Sanjo Yonbo Jittyo site is the remains of brass casting, where nearly 20
furnaces were found". It was operated for about 30 years from around 1650 to around 1680, and is
considered to have been a store and manufacturing center, where from relics relating to metal processing,
such as a crucible, pouring ladle, mold and tuyeres of bellows were excavated (Fig.19-1).

Noteworthy is the result of fluorescent X-ray analysis of the slag excavated from this site. It turned
out that the copper and zinc ratios were altered (copper 9: zinc 1, copper 8: zinc 2, copper 7: zinc 3) to
make brass. By cross-section observation, it is clear that the difference in ratio of copper and zinc is
demonstrated by its color (Fig.19-3). Furthermore, zinc ingots have also been discovered from this site
(Fig.19-4).

The results of the excavation at Heiankyo show that from 1650 to 1680 in Japan, it was possible to
manufacture brass products by changing the ratio of zinc if zinc ingots were available. Judging from the
crucible used in Heiankyo and the structure of the furnace (see Fig. 19-5), if zinc ingots could be
obtained, it is thought that brass manufacturing in Japan can date back even further. Mr. Yuichi Hara
refers to Japan's brass manufacturing through detailed material analysis of the tobacco pipe before 1683,
which was excavated from Tokyo University Hongo campus'®. According to Mr. Hara, there was a
record of a journal in The Hirado Dutch Trading Postthat that 639kg of zinc was imported in 1636, and
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24361.2kg was imported in 1640 from a Dutch ship. So he indicates that in the early 1600s, zinc had
been imported by the likes of Chinese and Dutch vessels, and says that there is no doubt that brass
manufacturing occurred in Japan. There is a high possibility that the remains related to brass
manufacturing in the first half of the 17 century, such as the Kurosaki castle ruins in Kitakyushu City,
will be further excavated in Japan. As for the ruins related to metal manufacturing which have already
been excavated but have not yet undergone chemical analysis, there is a possibility that they will also be
recognized as a brass manufacturing sites. It is important that close attention is paid to remains related to
brass manufacturing in the future.

Moreover, it remains a big question why the brass products made in the latter half of the 16™ century
to the early 17" century contain less zinc and more lead than those made in the 19" century. In the latter
half of the 17™ century, even in Japan, the technology to produce brass by changing the ratio of zinc
already existed, so why do the brass products made in before the 17" century contain low amounts of
zinc and large amounts of lead? I think that it comes down to problems regarding zinc-refining
technology and distribution. In Japan, zinc could not be refined domestically, so they relied on imports.
Therefore, unless easily available, suppressing the use of zinc was inevitable. Evidence for this is that
the brass products made in the latter half of the 16™ century to the early 17™ century containing low zinc
contained a large amount of lead. It is said that adding lead not only reduces the use of zinc but also
reduces the amount of copper used. In other words, it can be made cheaply. And the brass Christian
objects of the latter half of the 16™ century to the early 17" century, which contain low amounts of zinc
and large amounts of lead, found not only in Japan, but also in West. Furthermore, the relics excavated
from Bungo Funai using Chinese materials indicate a similar metal composition, so it can be said that
this was a worldwide phenomenon. It can be estimated that the 17" century was when zinc smelting
technology was developed and distributed to the world. It is also necessary to consider the properties of
metals with relevance to the form of brass products. For example, many brass products excavated in
Bungo Funai are rod-shaped, and many used properties of extensible brass. The properties of lead have
an aspect of lowering the melting point, so there is also the possibility that brass ingots or products were
imported, to which lead was added in order to lower the melting point. In this way, it is necessary to
consider this from various angles. From now on, if excavation of brass relics and sites of brass
manufacturing are to progress, and relics or remains that have already been excavated are to be
reanalyzed and verified, I expect that these questions concerning brass material will be answered.
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