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¢ﬁ%&@oftiwibkﬂ TNTAD BRIt b 2 & A ke & B E
T, ZOHILOHME IZIXH 3 A~ ZED 7 7 v A-AA VEEO E L R —[LRE F0s
&Lt%aﬁﬁfzﬁﬁﬂfwibkﬂ\i@§<®_k%ﬁ%%¢é_kik%@%ﬁ
7EERUE LT,

Sthb ZOMBG AN DD HAVUEX, BTh > TP AT A MR O E 2B 2 40
WEFFOTWVWD LI REERDOHDLZ T LEEWVWET, Br o Ev ARy a— AT
S 7z Episode ®H1 2, ik & 7L RICET A ER N EE S TR Y . T EFIER
THIETHML, £/o, SR ZOMGZHTHHIZES>THLTHEEEILRD LI
L. EBZXELE, L LG, EBEIITZIRICHIFT > TORMSIOFFRICITEER L T LE
W, B EOLETRIIEOE A, LB T, EATHLZRWERREW RS DD L
NN &, Fo, WY ICHARLTVHALIZ L TS O IEETRWE N H L 2 L %
TR TIZE N,

B, AXFOMIET T, AHREBEIIRMG L TWET, A XU T, TATAHMGOME
KIEHRWIZSBIZRDEBEZTWET,
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Forese Carlo Wezel:Institute of Environmental Dynamics,University of Urbino,Italy
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TN =T ZET L — FPOIZEITSIHANEHIZ L o T DN X0 HERPEEI, FHE T
R ZENDEFFRTH DB, ot b, 7T XMEPIEFEIZE ZIZ, WDODFELEDIEV
DNWETENETE S TS, (1 )FAECDTLR TR T F R X Y T 2 KBEIEHBIZ, (i) 0 20
BEHY AL & FAAC DI 7 F X IF = DABEDORTHBIC, €& L TREIZ, (H)TFHZ = Zi#
DIEFE T 5 7/ 72 7 F X —Valais EIZ, PIH8 TIZPRKGIHEIZING - THOE, S JE R
D—E a5 B TS, BHGAECD S PEIZ 0T TIE, B 3 —1 o NAREIZ > TEE ST
JEN I T — 2 S Z DI S R L b o BRI L T B, TR E e &
DA TR RGN F R S S L IR AT AL, DL 5 7B 5 B DM D FE
ICLE D TELEDTH Y, BT /L7 X EUEBDEY E 13002 720,

FAECIZE O TIE, T T ZFIEIZE D TKRDL 5 RB)EDFE T, 06, F—2 woN-
A NY TREERIZI50 T, 72 < SADD S L ABEMBE (O N1 7, N TG YT =T
LT T T T)IHGE D E (P TN L S TR S e (T U T
TR, T L= THE) TR TR R I BB L, B Cld, = — %
N Y =T DO SE DB I > TABEMED S 220 T B d 512, FrEIZi7 38
FERIRMET 2 P =2 DL TIFETIT 55, Z DL 5 LD RIS 153, 1 4=
T =B D 3750 5 =2 o TR TH SO ARGe T L— Sz — N > 2
LEAEREFHH]I I3,

H P12 3517 BB COBHELR =T U A1d, R =T AP F BN = > 72 2T
DL FAPHDHEFEIZ L > T X HIZHEFEIC 0> T B,

XL ®HIC

M ERIS I BT AAFZEIC D & SWT,E OEBERT A 7 7 CMEET /LN THIL
T&ET, FlzE, 7ATAFMRP CTRUFIESN TV DEILFTHY . 2O HEREIEIX
KB TIHFITHN H HNIC S, OB EHILICY TTDHET LV E SN TEZ, £
o, TOMBETA T 4 ATA MEFV A MR b =AM E U T, ERMT DT,
Hirp gL, BE 5 < HRP TR LA < DSDP/ODP NEfi S, TD AL =7 UFEDOHE
FENZ DUV T DOIRIEWIFZE & AN 35T 289828, IRFEPRIC /oA 3 5 AR A I T2 9
SFELWESRE R, LLERL, ZOHBOMOHSITEL IS bhroTE 67, H
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RE LTH HOMPHEETIX, KER TOEREOEKEMOMBRES N LG, =
DOHIKIZ, A A =7 W & P LZ RN T, Sk —F T T 7V BT I T L —
N ORI - ToWERFE N S S VIAATEEED ENR - O)TE 2, WAARGEHLI G,
AP T s> T T T VT AEBOREROEY ) L B2 b TE 7, LirL, 4ATiX
[ZBAC S FEIURL £ TO 2.5 (BEIE E DM DR~ 72 MR E B O R ICH > TR o 72,
ZOHIRDOBIEDLE LV EHICLTWEDIE, SO0 7L — hOAKBEZELT, b
Y IAFEE 2k U 72 HEHER O RO L 725 (1) ZBEf-PARMICBT 285 % OB
TVRAARHOER, b LI, ()BZLLE RO TL— hOEX OWifiAIZBHE L CTF
B E 4728 LU back arc MY T D HHEIDSER SN2 L TH D,

1 Mgk F3 . oML L m B S S P T L, AWVWAT A RRERIIA A =T 1
EHHITVED & < VAR OIMUDETE 7 v vk E R,

AB, 7V = U TUERRAS, 7 VAR ZHEAAS, 7 R Y 7R AeS, = — 7 BS, BV C, 7 ) -
~u ) Z =i CCR, I % 7 g ILCr, 7 U 2 75Ct, 7 L #Cy, % 7' A EEP,H 3 — 1w X
s Hp, High & 5GKM, Kirsehir #385,1C, A4 XY 7 F = A I A AT Y 7 HEERSIS, A 4
=T HELS, LNy MELIS, Y BT HEMA, 9T N7 AMM,E R v 3 A Z ;MP,Moesian -
JFUPB, 7 v X A WEAPaB, N ) =7 G PS, X7 ¥ 7 ¥EM;RM,Rhodope  #13E;S, > F U 7
Maghrebides;SP, %/~ 7 VHUTA, F =2 =7 7 7 ATS,F L =T #EVT,/ N L > o 7 HE
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Z OFFFRITH R O S 2 FEIC R T2 Z L ABK L TRy, O E Y — K
DORFRIEDA b Xy vrar & LT, ZOHRSTTCT )M g oo HUE A (2Bl Y 2078
WEEEID, IO RSLMEEI s LIRS, Z OB M sl 24081 L. Frc 8
B L 2O — HEEE N e EE AL 2 L (DL FOfm A 2 U 7 O
BOBA T —<ITRV 3T T 2 &, ZERKILTWS,

MEOHKINS ., ZO X R EMERZ L 2L L7z . UL LITRERORR 2 72358 D3 e
BLIZETANLNRD B 78R & LT ud7e 6 7avy, [RERIS, FE72 STHRO 7048
HHLTHY, D DFEILEOHIKOL OFFRICL D LI VFELWIHRY 2 2SR L
TWEEETZW, 2O OIFFITEMLME 2, ZOX D ICHMIZRAE LI &%
H RS O BFFEE PRI O B BFER L E T,

SHOMFEHBOMBETL A > DO

HFRYE USRI 30T 2 BIE O BRI, fEdh & 2T 2 MLy, 36 L ONEEN 3 5 g &
back-arc ZHIAFE DI SN2 HRESTHH(X-1), Z D X 5 7o s TR O
e bk~ T (Bl 21E. Dixon & Robertson,1984;Ziegler & Roure,1996), H—a 7 /L
TAENDOFEDTHIT 2 Z LIXTERY, 22DV IT, 2 OHIRO E 72208 AT IRk~ 72
R&E S LRHROER DAL TTELRRTHASNTEZ, MAT, W D00OH)
W I O #E il 1 K BN oo i R (B 21X, 7 b 7 A Atlas, Iberian Chain
Provence-Languedoc, Crimea)’ift L THEL TW5DH, EL3—iL, —0blIEZhnbo
BBDSTEDORENHIEFOBVED DL ZH—KEND N7 A7+ — KO
H A 2 BRI L7z,
BRotEOWwERIL, ()7 —F ARG A=7, VT, mZHfm o0, (i)
FEROUFERZ (Algero-Provencial basin, L =7 ##), (i)JiRK L7z KE) VA7 =7
(TNRT A, Ny T, =—7M), BEOW@WREWKEY) Y2770 U7
I L > TEICEA TS, (I A=7-Y E7¥ L RIS Tid, Hiskm PR
F—=HZ (BB E L ENY VAT =2 T~ MWD, BEEREERET 2 Z Lk B
RPTEZWT TV D03, PERDBEVHE & AEROHEREY O TIld 5 i (CEAD 2 )M
FHEHSDFEZ R L TS, ZUL ST OOWFERITENZENA XV T HRMEMBO N Z 7Y
7 -Peloritani (L& 7 L Z-F 7 a ZAD FIZH SV IABDDOH 5, KEED 2000mEL Fd
LB, VRS SO TR Y, HEMO b SVIABEDO T L— k B RIZTE
FUHEAC 2> B AT D7 backare D72 20 L b 5, BRI IBES -4 i B
ST, BUEO VIR AR D> D BEFT O B 1IX/MEIZ BV TV 72 (Robinson, 1997),
(i )¥EEE D Algero-Provencial basin (X, dHHIER DT —# 0, ORI TOBEN
LB OYL S VIABA~DEALI S, TVT 4 H U T v (Burdigalian)BE CTlr3sh gl 2BV C
Wiz, ZOHIRTONZITHHHAMENTAE Y . 7T VA E PLT 4 =7 Okl &
WO TT T —_XUORELAFEEZ Lc, FUV=THEORFENIX, F R0 5HN
FLOVELEHE N D> TR Y | TOREEFUTIR O HWEIZ TE 7 T —_U Tt I3 =7
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> (Serravallian)- F — k =7 > (Tortonian) & [FIRF I OHEREM & 5 A TR0 . Z O OIEL
KD E W O Z R L TV 5, (i) 7 VR T T KR OE S 23 < (/) 15km),
b &P, m % Betic-Rif orocline THE &b, TI/VAR 7 O HAE 1 Rif-Betics iy O
HTHLND DI ESCETEN D> T D, FHZB W TR, TR T ik & B
%9 % Betic-Rif i OWHEIZIEN 2 0 DILRAH Y . T b OIE LR O K 0 AN FRER
W2 B Z o7c, 2O XD RELEIOILKRITE ST ~D b VD IARBD I — /L 3y 7 D
RLBZDZENTE, BEREE LU KEMZEN S S VIARFORIEE L TRIZIER LT,
NV v THEIL, PAEROHEEY CEDNTRE I N E O REERE) 572 0 . Chattian
BN DIEE -T2 YK E2% 1T 7=, Provencal basin OALH F ~OEEICEHR L T, AL
ST HEHEIZITEH LOVEOHTET ORI R H O . LI > THEE 7 7 ADIE Lcm
F~DENTHOETEZRL TV 5, =—F T Hellenic $ <V Z A0 B0 7 L — KT
rE L TCW5D, ZOHUBRO KA EOWIEIZ L > TIRR L TE e, 2L, Ak &
 JUETETEIC A8 £ » . Corinth-Patras U 7 b & hL 2P Rhodope HIBEFEERIC 7 5
NHEITAEHETHENTND, FHEOIERIZESSGFHOHBLLEREE, £ A
NE~ 7 ~DENEH-ST=, Jolivet(Q00DIZ X D & =—FWEHEK O JFE) 113 Higk D
BEHZELDHRETHY . L — FOZIBIC L D2EROIERIREIC L2 DT, o7 F
U T OREERITH UIEER Y VEAE 2 = — g sk O eV e 72 it o0 fREE IS AN 2 T
WBHRETTHD, (V)7 FY THIZEE 30—35km O KEEHFEN SR 0 | 20O EEIXKHES
5y IEACIN ST EARDIE MG & BAE D IRIBEE N DR > T D, 7 R U 7S &R %
FNENT R= AR E CF LR T A= T LR O ETE A TP HERE 4 TRELS LT
W5,
Z 2T W S B IR OIS km OHERBEMAHERE L TW5, TARICB T ST R
UTWHRIET 7 U 7L — P OKRERER EEZ BN TE L, 20X 5 Zeiiflld—Adria &
LTCTHLNTWD —BIEDT R THEO 27259 7 )7 A GRS Istria, Gargano <° Apulia
DI % EH TN D,
DRI HUB R SCHMEN N2 T 7 ¢ —, KR E T — 2 EDIEF L OBEEN D
i« 7T RENEB O A RERIT) VAT 2T HEETHH L ERLTND, E
Ie. 77V =777 &3 —n vy HoPAERERY LHAERICB T 5EIFEabE T
HkmIZBXATWD, 20X RFEEITFEE, —HBREEHEO S SVIARIZL D S
DT, ERWE, HOLWVTBIED < VAL T TS H DD AT 7T DIFAETREN
5o EEHEVER L’Cb\fﬁb\‘@ﬁ?'ii{ﬁ*’“ﬂ%foﬁé A H OVEER & 2\ T H ek &
H7e0 | iy L1358 allochthon WOV MEE T IZIH - THLE L, 22> CTOVREED
BB L2 & 2R BT OMENR At 7 4 474 I\Tﬁﬁﬁ/’(ﬁ Jons, -7 L7
AMEUGEBOERIT, X, CLr—a—bY A0 L5, BHEELS ZERET D
FREIITH | K%@j74ﬂtwfH%Likmfwéﬁ%%%%$a%ahfwéo
ELR—E, B =7 BB A0 B LR —E NI D/ N gk O FERE IS o
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JRFT TR D—E) Y F I O HIERAR & N IS 2D LR VDS 2R DR
TR DD, 2D Xk REREONEHIE. BT 5 < & _LWE OS2 iRm0
HLOEBIC H N EL O ERCE L LTa A O BLZ 5 26 & LHF ONENIZ I 1T D ik
MRAE DR TH 5, FRCHEEDTIZHOWTITR R > TWEHLDD, B L x—IEE~
7 > A @ Languedoc-Provence & [LI47 — #5 L — P 7 /L7 R BREGIZ D72 8 > TV B,
TNTAZEDOT 7Y B 7 L— F® Adria KR kDI —m v =4 XY T T L— | &
DN TEIZHOEERIO b < VIABRENIIR > 7o KEEOEZEDFEY) Th 5, H X T
NTZTIYEWVRE 200km), FREBLCHE T LT A TlE 140km BETH DL, D
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ANUTTNT ATy TRENERIABEN 2=y EHAETETWDLH, BET7 VT AT H
S5 H o EAMAIT, Brianconnais 7 L — U0 EL = v hOEE L W o 72T — 1w V]
DI EBDOREERIETE D TGINER D TE TV D, FEST V7 A%, FH R %= (blueschist)
X, 100km [ZEET HIES T 30k N—MEIEDEN TR SN oy v A MAOEA
EELTND, ZOLSeEalE, 1E 3 THHEIZEDHKMEFEREZ TN, LFHAICES
L SIEF ORI — O MERERY, PR T —& & & bIZ—EREORH 2R LT
W5,

TIVT AN IR ANRFTURRICHENTE YD . AW ESH 1500km) S O 1E LH 13 A
BAFTINEE—FT U R, WG4 F Eilo T—~=T £ TER>TND, FIEHLS
FTHED, EHEZR AL MO T 0 EAIC Ko THHER CHRE IO D S 7 U H TR
2T, ZOWITIE = 2OFEEREEHVRRBO LIV, DANRTFTHRIESL =7 DX
ML TBEA— FEHAEALOAE A SR Y Pieniny 7 U v OfE A 7V £ LCHI
AR SRR O X — XA MDD RE L,y THSERE LIV RTFT
HETHDL, b, T_XTO=y MIFTFICE L, o893 @ R A LRk
DOHEFEMIZY LT TnD, 2O DEMEFBIZIZ ZSDOBHEREHARDO 5N TEY |
ANV RFT N OE ERFIH EEAOKD VISR Y, —J7, BT T A M %
BB RS LA T TV D, A4 H ZOBMERILIROBIEO T B, Km0 #i4
RIZBTDHIF~DOT L— FO%IB L AWM > TOEBMNOEN TH D, DARTFT
WO —~ =T REICBIT D EEOHEIEENL—4 H 3 —1 v ST b HERENEA
—Z DX H7T L— h® roll-back DEAMEM BN EHEESIND,

)V #IE, AL Moesian 5 & O Rhodope HIBE O B E 35, HPE D J7HME %
b HALICEBT 2 L CH D, BiEO FIIZ vk A — RISk T D,
ZOFITIFADL DS, 0O AED b b, L OB INCAER LISy O
ForBalkan 77, StaraPlanina & Srednogorie T& %, Doglioni HIZ X5 &, 7L 4
/% Dinaric-Hellenic & < YV AGLH D%~ L# T, T SITBEFIHCB TV 2 T/
— AL OHERE AR DL A2 U TR SN E AR T ENTE D, NI, b H
37 L HETHIAMRE TELDIELHVEEREER LD TH S,

ZE LT KU 7T (Apulian)&#11ZFE 2 Hellenides (2t < ¥ AT A x=7 [LUARDH D
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HWHNZELTWD, 22T, SEEENIY = 7RG ED . FiAaERE TRV, ¥
F L7 /R =7 - Hellenides #513, LS OFHT /L7 A5 72208 0 B & 7Tadfe L 72i& (L
W ThD, CIUTHAERICEIT AT R TEEA & Serbo-Macedonian-Rhodope 7 & > 7
DM DERENBIERZ LD TH D, ZOMIIZITA T 44T 4 SIS 5L, £h
DIX = OOYATT HAHAFIZEHR L TND, ZNOLDOET7 4 A T4 ME, Y= 7B E
FALTeOBHIZ, BT EL TNV T ADE R TEZIAENTZEDTH D, TIAN=T 4
O DOEFIT, ZBADOEIE NS DN LT N AT A~ — N TRIESIT
HiLh, ZOHIEIE 1960 I Aubouin & LFRIIFZEF IZ L > THE X H S, 4 H Tl
ToHONHAROBENFAE LT THLH 5,

ALV T OTR=UHIL, =Bl — BEFTHE ORI 2 W LRI O KER /> 23 IRIEH S & |
HTHte U 7o HERE AR (T HERE L 72l i — it o ¥ — e & 1 S 2 G OHERDS ) 6 0
BELT=TF v THEND o T0ND, 7 44T 4 8 AT V(liguride 2= M) b7 b7
v X, FUL=TUWREICH > TR FEI N TN D, TN URIIEENIZ BV L
UL TERWHIER A TEA T 5 (B AER — Fr AR OHEREY) A A 88 TR T B, &I
IRKAIMENTHREEZ R LTS, TOXOIRT =87 RV 7 77—l
FIZWE P> TREMNR G S ViALEZ LI Z L TAEAHINTZLOTH D,

A4 D BeticCordillera # & E 1 v 2kl Rif FOEERIL, H< bAoA, WL
7V oty RTHG ST 5, BeticCordillera #7 Cld, NHFIZT VT AT —F A
DA XY TR OFRIZHERE L 7= AR —FTEROHERE S G 72 0 | Bl — R EIR o fHIic
EFEIZM2 S B EINENRA T A MR HEREZT 7, MG NI, Bt —ai
BRI S BN ERRAE 2 2 e i AR — P AROEFE B> T b, Rif #O
P IE Betic (281F 5 24 LML L - BRI 2 INEIRICE ATV D, TRICH HFFICm
229 7V v aty B BT A ER D O AT O O TR E O E S B B0 . 2
uzxt U, K0 oNEIER AR —BEMRICT 7 U B REERICHERE U - SRS SE 0 D 72
S TWD, BIEIFHHIZIaE > 7o EEZEE T, WEHET7 U v v aF v TRICHE ESil, &
(ZOMF IR TR & 23 18 b7 D FE D e VT,

7Y = U7 O Tell # & Rif 71X Maghrebides ®—¥TH YV . ZiTdLi 7 7 U I O
L TV T EOIMEREIROIC 2500km UL EOR S TESLILIRTH Y | HE LIZ7 7V 5
KEEIZIE LT D, Tell HIZRKER A FE E L THIHISIER S/ & OB ME UE L
— I LR SILTN D, Tell HONALEIL, Kabylies, 3726, =&fl — it o
KIS IR AF CIFREA [T b o AR OB EE N G0 % 3 —a v HE O /N T
2y 7 TRHEAMT B s,

Pontides # & # UL A4 LN S [ RO IUARDS F v a OMUEREE ORFEAEER L TV D,
Pontides #iZ. h =2 —7 AV 7ERIZH D Strandja #7025 2 — D A~ L 1200km
PLEGBEHTE 2 HEICOVDIRTSH 5, 251, MMl Kirsehir [LHE & 1314 XL
TR T-ZNF T FTAFTTA MRICK TS TR, EMGTAICE AT
b HUEAEE EEE L AR LTV %, Pontides #r DR IE, AEHER KR O W
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(Sakarya #2257V | FillY = Z 4 DAAHT I OHERE S BT DL, 2 L THa1IC
B LT ZEBROL S VIAB—F(IKR =2 > 7 vy 7 ADIREFHIZ I 72 5 5540 TR T
5%, Pontides #y D& IL, & - &/NE W intra-Pontides DA 7 4 4T A MO FFEI
Ko THMEIZ/e>TWD, ZDOA 7 44T 4 MirlL Laurasian JEEUE (M A % 7 L4 &
FES) DA KIS & Pontides D%V OF Y & OB 22 L THMLTWD, A XAF T
SV A RO N SR VE 23 BA 09 A BARTIC Odessa #7272 DFEEBICALE L, Aisdi i
T U THIBEOBKICEZE LTz Moesian 77 v hAR—2D—#EEX LN TE T,
Taurides #; (% Allochthonous & £1fiE3 % Autochtonous &4 Dl 575 78> T\ 5, JR#E
PHIZ53 43 % Allochthonous B AFIIZER., IFERD T v THEAK L, & LT
Vergent (23T, B /3=7 g EE AR & 2 Serravallian(FF ] HF g ) O 2T AR
SNSRI AT A NTTE TS, Taurides T OHIE X, 7V T b gtz b
T HREROBEANB R | BV RBHESRICE DR E R > T D,

H P O HVE O AT TIX, o TE&EILIHFHIZER LTREEZET TH Y . HAERD
BEFERIZBTI DT 7V A =T 77, 3=y OV E-77 T Filino THEL
RERBERERTNET L — FOGEERPRUMAR Y Lol Z T E o7 R Z &
C& 7=, Peritethyan OffiiEMEAMIL, Z OB MG ELZ RS S O 2 THhE
ERDERTHY ., TOOHEREYCHEE EOREN T L— FMEANSNE 7 L — M~
DOENE & BRI 15 OB 0 2 Y 232~ LTV 5 (Roure, 1994 X° Ziegler © 2001 @
Z7H), Peritethyan OZ4T B /A UHhAA 0 28 & & 0 ORI OFRZE X, WEEKOT —F
AMFEOIERRLKPEGHERA &~ FIELRA TR L TV D RE), TR HEDRA X DD
IOV E RSN T D, T T V7 A —H s (L O3 EEI B WO TSGR
2ol BBITAERLTLES TS, MRS THDEIE, AXYTLFIRAZ e =
THRLRE DT, 2 odBEgtto v v x—ELoic, TA72AT—F 2L
KVGLEDPER &N o T2 X T B3 L T2 ] o AR 72 ke TR L= R#lic b7
HHERDIH AT AOWitRZE L T Z - 72(Salas % 2001), TRy a7 Ayl
TIZHDHT b7 A\ SR AEROHEER TIE, &/ =7 U ORI OFEE i LIS
FEWTRIBAHTIHC S - EM LWERNE Z 572, Frizon de Lamotte ©5(2000)i%, %#
OEREE, A XY THEBOEROILT~DH < VAL OIE D L RIFEHICTE -
Rif-Tell fHIRDIEZEDRNZIALN D DIRIRDIE 150 0 28D OFER LR L T\ 5, fF
ke T =7 U 1 Kgka O CH Lok S T EIRIZ W T =3F B Ok 2 £ Ui,

BRI OREICES T A HE-BENS S UL

7 l— MEBIORY bR, MR O M 2 BYET 5 5 2 TH i - S O A
27DICbIRAMRER CTh 2, FHEICE A, &MY k- aEoMo7T 7 Y
H=T T ET LIy SOOI & EHRK RO JER OHEFTICBIR T D 2
THUCE ST rode, B/ =T VBNLT 7V I =T FET 2= T IZMn-o
THAET AR Y OREERE LTERE- 72, 20X 5 RERE OEEIIRFR L & HIiE<
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720 BEFTHE— MBI ORI ) Ly —— 7 ) — T RIFOELRICEE L T -
7= (Ziegler,1988,1990), Mi#r il —rp#Hr il TIE, AME ORDICINK L TWD Z &
62T, 20 X5 s+ 5 < BIFEE TRV TV D, Mazzoli & Helman(1994)(Z
EBL, WiHM»ORAEETOT 7 I BT L— DI —1 v 7 L— NI D17
IR X =D OBEMEIC Xy TE 5, (Dl 5 Burdigalian f5(16.2Ma & T)DALdL
WA &, (2)Langhian B2 5 A Tortonian [(16.2 —8.9Ma) » bk v ) & | (3) %4
Tortonian 25 D (8.9—0Ma) bW Fial, Th 5, wHIFINIGE & #EEXICEE T 2 ST

it (LEE) & 2 AU BIR T D HERE AR DFEEIC OWTEE A R D DT, LvL, v
ANARFHBORBIZHL RN EZADLFERH L T 5 (Ziegler,1988;Dercourt
5,1993,2000;Yilmaz ©,1996), PH#T F A OHE R IOV TRE S 72 % < DGR

i A Lk, ZoFBROHMAEBZ CW\WhH, £ 2T, Stampfli H(2001a,b)iZ kb
it PR Té/\ U AT @& OFEWERNZFE L. 2T 5% < O3k % Bk H
HHMBFIRT Z EITT D,

A AL — BT BRIV TN Y A =T T F T —F— Y Z =7 —Quachta—
~7 M= U IR TR T T DERIT. RITIZM D> T SUNRIZIE DS D VR —
T F AW —N2—F T ET T VAT ITETOMEZR LT\, 20L& HIERKEL
THRE 77V — FOHRBEE NN A CELFORELZEZL, 2L Ta—7 37
L— O TITTEHEIT F 2AMEOITT~D b < 0 IAZDFE T2 (] 21T Vai,2003), # LU
FIE—FW T F2M—70, E<HOLREMEZOT ey 7 A7 Gl
(Sengor,1979,1984) DALALA~DFH L LIE LIZ K > THE Y KU FTORRIZH - TEM S
MR-, v AU 7 REIR, o L7280 Lb\‘{ﬂi¥$—ﬂ@ﬁ,ﬂ9§7‘7’“2‘{ﬂi(l 2%FEL
7RG, LEWICIERFIZH LSz, 2Oy 0 Eft- =0T Ix, ¥ 2 I2HH
T F ZMFOILR &[RRI T F ZUFEOHE/ N TR %2}% ZREAEI T T 2D
B AL NP U TV INC 2 — T U7 KREEZICI > T3 A U 7 U HIBE A e
HINZK 2D ZETREI L leoTe, VAU T VORI L HERIL, X500 HrE
= — 1w RN D < TEERAOM O IR 3 % K IF L T 5 (Sengor, 1984),

VAVT UOBEERIL, AT ORFFNOHLNCEBITE 523, MLamaiEa
— 1 RN ERRE] > TWAINE I D EfEND D Z EiE, ROEBEERZZ T2 L2k -
THLI 2o TW5, BTN %I H 5 ifETEE (Halstatt-Meliata,Maliac, &
Pindos,Crimea-Svanetia & Karakaya-Kure)O)f TEWZ L » CTHEEZ 2D 2o id i
FAMEDOH < VIABORIZ2—F T OIS > TR S L. KEpIET 2 U 7 K
DL D DWEIRFICAEEE LT,

WL DDA Y T UGS LI, %ﬁﬂ;@Tﬁ;X{ﬁ T KIEZ R L, Y2 Th— 1
—ROMICE—=F T 7T — hOEZKICH D LM E D HE S VIARIZ L > TLEWIZZ2RL
2o T 72(K 3), LLens, ET*‘%XYQ IR VAT, TN —
Wﬂ:b BT —F RO TVITEBE S LA A =T & AT Zf’fo TWs, TARE

BUTH LWERINORE e T AN LB T 52—F 07 OBRERICHKELZ, ZhLH0H
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BIAND B DN OIES B EFPRESNTWA(BIFE D AW L L, KESIT
(Vardar, £ AIV—T A ZNIALTEBY, FRE LTEH, Hi7 F ABEHOST->DF
At WEEAERE L TLE->TWA,

Late Permian :

2 B EAICBT A TEET T A
O Hi PRI 50X (Stampfli ©,2001, 45 T4,
BRI~ /<58 &2 RT,

3 TTFTURE ~ANY BT URE LRI BER I
BT DVEET F AV O H PG T I —m N A XY T
REEF ORI NIRLS e D fe, 77 U7 787K
Bl d i (Stampfli ©,2001,3% T I14)

FIKVEED R T ~DILR E LTV 2 TRATINCIEE o 7o, S —m oy inb A XY T %
SlEBEL (X 3 ® Aptian M) WAHTHEE I E CIZT VT A =D ANRF THELEA L TR T
L7z Valais- 'L 32 —D R L o T, L 0BEHRZIZR>THDH(K 3, hEHit— i
5L (Stampfli 5, 2002), FHIY 2 T4 DY 7' U 7 -Piedmont-L 2 = L HEDHEA 1T,
LW IR EORAFEET D Z Ll o Tz, ZiEh»> TiEE WM Caribbean 705 1%
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LGN —D T F 2O IFEDO—EH EZE 2 b TE T, ThiX, EH9 5 bif
D, TV A — Al < 1T Y ??X‘]ﬁi&ﬂz/\ﬁi@ﬁ:m%?ﬂ/& L b —
X, EOLZAHHTF A TH R T F AMORZEIZHEKR L TE LT, »phiZ
Va5 DREFEIC %@t/ﬁ%’:ﬁ‘oa)fké

T VT AR sensu stricto (iR o ToHE —ALOMWEZRIX, T ORIFICEIERIC LS &
VDDOFER, DFH7e 6T 2 L OB &) LR D O 8) & 12 L 2 EZ2EDOHgH DT 4
b2 b Lo, BlZIE, Mottt & gt O 0 7 V7 2035 T3 L/ 8F T I~ O T IZ [\
TEIERHOBENL, 7 R T —u v MRS A LT EERN R R &Rz
(Ratschbacher &, 1991), 72 & 2, 2O X5 iAo —/L Ny 7 EFHFIZH VAT
7L— ]\0)/\5% Ko THl & Z &= (Wortel & Spakman, 2000)9: LTHTHD, &
D IRWLE DX, R RIDIZES LT D X ) I 2 280 EISE < WENZ < SOk
@iEﬁEﬁEﬁiﬁfb IEEIT 57 L — NEER ’BE/Q“C“E%@?%W%@X7X M E LT,
ZENL OB R N g o3& IIERH 0 < SO KERSr DI BT B 2N EE 7 5%E
Lo =Bl 20X, 7»7x®4/x7Jy7%mﬁ\vwaHTFJT%m%L

TV ARMNEIZE > TR WIEEREC D72 0 RVIAA TV DIZ 030 b3, Hififiplko
B =l if“%lz. BWTHIEMEIS 152 R T HEEDN I Th 5, 72 SAD/NIS KR
Fett~ A 7 m 7 L — (Kabylies,Balearic Island, /L ¥ =7 -2 /L3 % Calabria) = — &
VR —=ARY T ORERERCTET T, #< Ao o REEMZWG XX L2 THEHE) /N
BIETALY )T, Taxeyy L F =Ty Sy R0 ERHEAE LTS B
FFRRTITH LI S (X 4), AU s X FAR O Al 0 JREIRIC 3 & Sk
PEIS 155 OREE TREATT B, 20 2 Lld=— 7 & O FHRIZ I 1T DA O Wik
Wi > T 72> TV D REEMZED R L T D (Durand B 1999, FDfh), #wET5H L.
HFHEIZ 3T D A OMIRIC IR, A A =T -7 X= - O b < VAR
DT L— MR WEE L7 R E L CEB T X 5 (] 21X, Malinverno & Ryan, 1986),
Royden(1993)iZ L W fEffi s 7= L 912, 7L — FOEEIZ L W IEL 72 o T gk hs Gk |2
RL7EZ L3 <V IAALER) D Wil Ltn’*ﬁ'@f?ﬁ)é i AR D BT = A D LLIARIZ AR IS
BWTE, BEHHEHOZRIICB TR, 20 < SOOHTEIZIT D JEHE & % A DF 5y Off
BRI J15 CREEATT H 405 (5] 21X Patacca &, 1993),

g — N RTFT RO B~ v D %fT%L@f@ 27 L (B 21X Wortel &
Spakman,2000, Panza &, AL, FFIC T L— FERITHB > TKEBE LKL D7, 7
L—hOGBEC LD EERTEIENRH 722 L 2R L, ZNOHITKIED 20-30Ma (25
FHEOHIKD Y VAT =T DIFEZ L > TWD, ZO KD RN T AN S,
SI-MEE OBENE 1T Tl < VS50~ 7~ 158 & W o TR EE G [0 O 8 23K Al 28
Bl ElZOWTA#IZRAZ T2 2 M TE D, 2OV /llns, 7FL— b4y
BEZ S VALY Y A7 =7 NENIIZEE SN D REEEEZ R L TWD,
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21 Ma (late Aquitanian) S | | 16 Maflate Burdigalian) | | 4 Ma (early Pliacene)

X 4 BT AT D MR O S O X (Bonardi 5,2001,Roca,2001 (ZH14E)
TEE T DEERDOAHFEA, H. BEHl RO IKE, RESGOWE ; JVKE, e ; Bk
FliXa—u v extd 57 7 U o 273 (Mazzoli & Helman,1994), FIVWVRENE L~
L— FOER TG ZRd, BRHIES SVIARICERT D~ 7/ ~iE# 2 RmT,

AP, 7 X = Uk ; B,Balealic 7 @ > 7 ; C,Calabria-Peloritani |l ; K Kabilies ;
PB,Provencal Z2Mt ; S,V /v =7 ; TB, FL =7 &

AT URBDBKEERE

7 L— MR OB IR T, - 51T D EMEARRT S SR oI, AT =T
BHITH O EHE V) HERTEXTLIZE- T, SOICEMEIZR>T0D, £D
AIE L — MDD — R R ICBMR T D EEER M S N E R 250, w4
TWo, ZIZTIE, 200 OHEREW O R S 2 g5 TR 2R A IR 2729
2, MRS CHED TS > T BT — 2 2 BT 5, ZOFHICET 250132 < H
D, ZZTIEETFOIERO WS L,

A =T UBEORRIL, 77U g —m v T L— RS LK oK s~ T
L2 o7 L) o2 R OWEED SN S, HEEIXEAMICEERL, Z L TEED
RIEETD LV RGO B2 b T IR - 725 ik L7z (Ryan 5 1973,
Kastens 5 1990, U t'a—2z il U TOXHN(X 5), AT =7 U REOKRFEEHIT, H—DK
M, ANEDEREE & BIfR 95 hemipelagic fH23%H D A v =7 U BELLRT D K & 22 HEFE
BEFTHHRESGERDDBETHIREFEY TXE S 7 Rk 2 MR AT A b e
W, 7K TN K DS D ARBI R R FIZFRTH Y | A v =7 UREITEHN 2 s
EERN N AFIFIZE LA TV AR C —intra-Messinian ZAEj# L FES— Dl b v T
V7 eAZVTHENLANTE, 7 VAELEFTRARBICED, FRYICE Z - 72EHE
RIFRIZIR - T AT A b EHRLOWE Y GEFE O BHERR 2 5 To) OHERE & | A RIES
LIEEA T o TV B Wl 21X Decima & Wezel,1973;Montadert ©,1977;Vai & Ricci
Lucchi, 1977;:DeCelles & Cavazza,1995;Cavazza & Decelles,1998;Butler © 1995).
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RIFE EFR SN @i E 1L (Krijgsman 5,1999), A =7 O /31 FE G ik o 5l
Sl P e 20k CRIFF T H 0 | 5.961+0.02Ma. &k LT\ 5, Zhid, Butler ©(1999)
XD, bo EBRWEPH(F U 7 D Maghrebides [ 5 DUFENIZ B\ THIEE DOILB D
WBE D ITD7R < L 800ka (ICHT- > Tz & B MR DR R L R TH D,

/// / <777 gypsum/anhydrite
N

4@%qé§..,ﬁwm
%ﬂ%@%%%;%ﬁw
Yoo

X

"
&
7
e

X5 HFUEHRICIIT D AL =T UEEORBEIADILN Y, Rouchy(1980)(Z 4

PFUVTHERICLLSBEHT DA =7 UREOREHIT. ZORBEORSES TRER LD
DOEDTHY | HHPMEHROAF SO —HOW ORI L>TE(K 6), Z I
b, AV=T URBEOBME MO —FIE LT, ZOHBOREFOMERTERET D,
HREAR O CIIAREHO M — 3725, intra —Messinian R¥EG DO LD A > =
T UBEOHE L — ST oDV = > b : Tripori & (& IKEERES) & Calcare di
Base(EFEDAIKE) D> T4 6),

HERE R OB Tl ZAREEO FEIE L W IEL, HEEN D EFIZmd vy, Tripori J&,
THAERELGE., AHEHD» Ll > T\ 5, FElAER—IL 300m ([ZET 57 & Ll
HiezmTERAENLRY . ZHUTEEANG 726 3T, K0 IRVIKHIZHERE L
FERLIEZEERLT, EITABY —EXA Erblio TS, AHEEIZE X 800mic
95 Ka ° Mg i 2o i Dk S, o=y MIEWILESICHERE L,
OWEHERHEREY & AT B TG STV D, intra —Messinian ZENCEISR L T,
THABEOAES— XA MR L, SREOHBEOK DI —27IZZE L L EITA
TV I E o, EHEENE LA TEILRET A M B &[RRI HERE 2 O B Tl
RRICEDEEPAHEIND, Ka HABITAHE SEABETHRONTWD Z &b,
DOHEFE DB INITW AN SN R T 72 L ZRR LT\ b, 25 1E Hsu's(1972) 0“4
THENWTEARA X7 LW G L » TRHEIZITA CE 2K 9 icHh 2 5,
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6 FUTDA=T RO HEETEI X (Decima & Wezel, 1973 DJI14)
OARFEEHURTOR L, JRIKAE L diatomite( s VR VU JE) ; @A DA ; @ T
FEE, DA EY—Ev XA & ; ©halite & potash(R)E ; ©AF arenite ; @ A
)& ; ®Arenazzolo J& ; @Trubi & (T H#EEET )

oA 2 VT HMTIET Vv v 2 ROVEKE, BEOHEFEYMIZIR 5% (] 213 Marche
IS, 2 F VT TIIAFEER TITERE IR < A RHHER SO bl 2 &
R LT3, Terrigenous HEFEW)IL cinerite Z1E9, FELHOTEZDE, TDI EIE,
YRR BAE 70 R LA 2 2 HRIRYTR OO syn-diastrophic HEFEW) Td 5 2 & 2R
LTW5%, ¥F U7 TIHEHEIL diapiric #8211 5 B R EM SRS ) OB 2 7 T
7-(Decima & Wezel, 1973), ZAFEHE FEBIE, ZH L TARU TN TE b— =7 U BEOHE
ik &1 i D ISELH OWER I HERE L, Alboran g RO F L =T L W o 7oA
RIgEEMIANHHEL Uz, SR ITEOREmAFEE L, ML EMOAIER LT D
BER OESIZHI Y § 5 JAHL 72 intra-Messinian MO R & 7o 72,

TFIVTDOA=T UBEHO EHAEREUGEIL, FALO intra-Messinian DR
HZEo>TWND, ZOax=y MIFITT LA 7 )V THREFMIHRRTETHIL, BOIBOD
TSI DN R VB SRENIE X D58 & %5, Ammonia tepida OAFTEIX, K2
hypo-haline T 50m X W iEL 72 o722 L A/R LTV 5D, HUKIZ K-> T EHSAEREUGE)
IX. Wb H”Congerie fauna”# & 74, dEWTFHHAENGREMNBEE L HI—a v
NRRERRLTEY ., HDOHFEEBSHIEIL) > THEIW F 7213 lago-mare” TH > 7= DM
WA —1 v /XONRTTF AN KREOPEKPIRIVAALT, LT 25F 2 5L 20E,
Hsu,1978), LML 6, Z OB ZIIXE RN BAMOEIH DR TRy, AR E
O EFIZITRZ b RENS DRADEIMNI LD EEZLNDENEEZE AT
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Pk 2 & B L C. EERRE OHEREMIIA v =T VO HIE D EEICHISN 2 S ER L
TWo, T UV TDOA=T UEOEAHTIL, Z OIE Arenazzolo J& (X 6)(Decima &
Wezel, 1973;Citra & Colombo, 197X L I D M3, KA 7R 4 SV F 727 LT 5,
NTFIIZIX, A =T O VI THIFFHERIZ K2R A LIRS iz Is < 2L
9B g M 2 Ty D (Decima & Wezel, 1973), LU, ZOEIERB Y B
DIZBI L CTOFE LWMEHIT D 722 < MIFFVEIZ 31T 2 etk O T O FAEIZ OV T Fr-HiE
FOWRBICIMADEINFES TRV X, Gelati 5,1987;Roveri ©,1992;Butler
©,1995),

Tt Trubi & @ Coccolith-foraminiferal JBJKAS 1%, D A > =7 FERKET L
B ORRBIZE - 72, SMEE D72 M o e i O HEREY) Th 5 Z & 777 (Decima &
Wezel, 1973;Cita & McKenzie,1986), Z Dl D ZEAL 2N R gk —fEgr o g & ©H T
Wb EmnDH, Trubi EBIKAEIEFICLIIPFRIN TV D (H 21X, Cita &
Gartner,1973;Hilgen,1987;Channell %,1988;Rio ©,1991), Trubi LAHTOHEE D3 R
IHETICWNLS 2O E 5N TWAHA(Y B2 —I21% Benson & Rakic-El Bied,1995), ¥
Z B < Mgz B 1T BRI OBK &= 01F & it b ”Zanclean D RPEK” LV 5 A<
RO LN EDTZDITHIEL TV D, ZO7RKEEAK”2S Trubi B O IR ICHE SN TR,
it O FLE O IE AR T ICH A DS L WVRHL & 5 2 5415 (Van Couvering ©,2000),
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4. 2 TFILTRADOMEHRE

by Giorgio V. Dal Piaz, Andrea Bistacchi, and Matteo Massironi

T T RNI N1 SHEDUEAR AR E, T N TAECT—X N 777X — [
TN T R) & T NAPER (N = — N N)DFEFGEIC Lo THEL T2, A — X P
YT Tn 7R =N = PUTHRERF D 2 T Th Y, F—12 2 ND FE 7 L— FZIEIS
b VARBRBEDOEYTH DS, TIid, KFEHZFDB o/ I ED T 7700 5 e
D, FHBRA~IGTMD 77— X NS T2 2 Py PO S BICRE T
Barrovian ZVk(E/H & 5217 T 5, BEEFIZITHEIZ A~ > NIAEE D oN—2 = > f S

MEFL, TN TZDY VR T x TIEL B &0 TOINZ 2D, K4 1Z5REG 720 5 i —
L& o BT 52T,

[ZL&HIZ

TV AT e R OB TH Y | Ty T OMEE B 2 O & BHITHENL L2 IR T
& % (Dal Piaz,2001,Trumpy,2001, RS R 5), Z oL, AdiL» SERICHT
57 RUTRED BALT L— NT 7 U I ElL) & RAROWEES I —a v Mo KER %
HEAUTHSVIRAL T b— M X o TEAM SN, ERRMHEOHEGHIIZT R
V7 ,/38—8 vy OEEOMEY ORI E 2, FEFITIA—A NI T T AT A -~ =
VHETRESN, ZFUTH S VIARTOBBY TH Y . BIROZINZE 030 b TR LA
AATEREHGE DT DGR E Ble D,

I RT LI, TATRET TV A=A XY T OWEET VT AL TEITHOD H
B L OHER T /L7 A(K 1) % i > T Genoa Gulf 705 Vienna (ZJA723> Ty, Genoa M
R ClE, TATAURIEE X TE Y . ZAUIHE B ICE Z s 7= F L =T R a0
NI AHOEHI AN LN T T Y TITFES>TWD)DB A LIAWET & 72 0 fk
L7zl Thd, HETEH, TVTRALEDAVRFTHOKAEHIL Vienna &
Styria(Pannonian) 2 Hi O #7565 = fo MG TRV R STV D, TV AE L O KE 7
THIR 2D 60km ITVVES ETIAA S TNDIZ bbb, 7T ZADEEEEILE
V77 (4888m) & 4000mE B2 H DY — 7 OB TH D, EILHIT AT 2IEAED
EWIEIZ K DHIH & RN EREDNER ST RERIEED 570N, HEERRILEN S
WBED, ZITCEFYy Yy TERTA A NI T T AT A=y RBRFEII, RIEH O
> =2 ® Ossola-Ticino DI LRI Y 5 20-25km DJE X & Rf> ) v T D L% 52 H
SHTWD, KD ORI TR KA EHERE MO BEREEIC LV fEESh T
72 (Roure ©,1990;Pfiffner ©,1997;Trnsalp 7 /L' —7°,2002),

R B O EPINET VT A OREIER 725 F & R A 2R AR L. EWEN S FR
HERBF P HICFED Z L ICh D, HiE=y MRAATFITMR 160 TA 2V T OfEEET
/L (Bigi ©,1990; SELCA fiif, Firenze) DAL s— h(1—2) TRE SN D, ZH 5 OHIRIE
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A NT N T ADGMERMEICT 70 —F T L0 RS L TWD, MEOHIKIL, &
DEELWICHERE LT, WL DN OFRHE & Ml SRR b D& LU TIZ BT %,
7T A=A L YT T NI ZZE L T(Roure H,1990;Michard ©,1996;Dal Piaz,1999)
A A A(Trumpy ©,1980;Pfiffner ©,1997)
A —AZ kU 7 (Flugel,Faupls,1987;Plochinger,1995;Neubauer & Hock,2000)
FAER T L7 A (Bertotti ©,1993;Castellarin ©,1992)
3% (Coward ©,1989;Ratschbacher ©5,1991), H/E{CLLAET O H#1’E (von Raumer &
Neubauer,1993), Zl = (Frey ©,1999), H'EA(t(Hunziker ©,1992),
DanielBernoulli & GabrielWalton K23 < L E = —%KFR L T 7,

BEMLEERA

HEIER 2 BB O I LN 2IE, TATRZEOY A X, HE R & HUE 72 A
B D “OOMIZT B D, DI —n v~ vergent 7 iE, HIEALH OB ZAITTEAK
SNTEWEZEELT, RiENRLS 25E 7 v & a—nr v 2@ o THRITIRITH N TS
9D KEEMER X OVN S R = > Ry 572> T D, 28 7V 7 AL /INRRE T,
%< GEER)E WG Z4)m (T R U 7 vergent #)IZIH] x> TO -1 E L FHH TH Y |
WEELDOEANLELS N7 KU T BT L — FOT VT AMBNICEZELZH DT
H D, A HE X S B = Al 0 F 8 E T 5 Periadriatic(Insubric) i &
ko TRy END, EF AR, WoEHD L, 93— v/ vergent O EE s X (3 (X
D D)AWROE LN EICREE LT KU 7 KEEZO Kb (A L7ICHKT 5
F—=A NI T TNTADOF v THEEE; i) VIADUHEY VAT =27 & d—u v Kk
ORI DHEI D P & S, W =R snizEml Lz vy 7OERY Th 52
=VH Z ORI = VETEDO AT A N TH B, iil) I — 1 v SKEEROIEERIC
Bk L, B& LTHEtchE Y R2ER- LI RBONIBOR T A 20WBL=y M
B LRy N, Ty T OERIE & OB ORI RIS L AT S SMI
NMEFELIZZ L ER LTV D,

ARy NHHIXE T R HEREY EIC AT A N L, W DB E PR C n TRE L
FoAB i WiE < 7o HHERERE C. EIEEZR W LIRKMEOHEREM O Bg b7 > T, &
DENBERSTZX IR T T AT R T v RNIETHED AT A D5 20km P E
TICHE > TWND, 7TV AAL A TIILT ZAPNOIMATIL, T7 v wILBEAT T H %
B HRTHIRERT O N 2 T/ - AT A MRICE VRSN TN D,

TV ADOKEEOMEBIENE L7 EREIC K > TRA LI, ST oD E TR m)
BOLNTWD, T72bb7 FUTHE - EENT— v/X EBRET, 7T/ ARHTH
P B E LR ESIT 72 - T ATl > TWAH 2), i, 74T ZADMEENRIE
M TH Y, ELHIEI — 1 v /3 vergent OERAIIZSEL SN TIR Y . IR E T L7 A
X7 KU T 7 L— b EEONOBIZRER 2 EIZT E R0,
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Tyrrhenian Sea

X1 7T AORER— ()T — o SEZEE 1) EEWA) & BREEA A =2 R ) T TS
A )N = WY VT AP D KRBEERA T 0 AT A )T v TR (otw -

Ossola-Ticino,ew:Engadine,tw:Tauern,rw:Rechnitz) ; 7L 7 /L 727 U »~(Pk) ; iii )~/
> h-Dauphinois(H-D)I& ; iv)E 7 v ®iLBEAEM) ; v)¥ = TH(J).

Q7 V7 A(SA), Periadriatic #i&EfR(PD TlLEEIND. /X =7 4#i(PB), 3—n81 v
Z(EF) & R—F8-7 R U 7 (PARTREM, DD E 7= (AP)D AT A | - {4 h i

SRR RAT I L A RBHIE A AT H L. F—n v 3vergent i3 dbICERI L7z~ Fv
free RO TH Y, I —1 v /S FALT L— b EIZ@HBNAO BEOT KU 7 FEEH T V7 R)
YUY A7 2T IZE > THIZHANP->T, TIIEZLTWA(K 2), WO RET L — Miix
BEEZeH & LTAKRL TVWANR Ly = -~ Ry e —2 N T 7 A7 RO FIC
HEHLEIRN-> TV, ZOBI, A—ARNITTNLT R, Ro=r ~R_y ha=y
MIGHEHSIL, SHIC, BEOLL STE2OMFIIHT oD @« 1)NEBO WS — A
NITTNTA=_=)T, ATET AT A Z72 L, 7 KU 7/3—n8 v f§ijze
HEGLLVIALHOBY TH D, 0D, FRFEIVZNA T 44T A b= FE
AT L, TA— R R v Vv A MA(E TR EETTEO B < IAR) B %R
AT TR O Barrovian MO A E IR, X T 7 Onk#E) L 53R L2 D
EERAEH CRAESAHT 5405 (Frey . 1999), @ i )AMIUID K 0 EWE (b M,
BEWRBOZ T A hy—ha—a v MO NL b7 b SN KEL I &SN D
NRe—z=y P52 | EHRARC L DIERIEOERAMER 2k, & LTl 5134 —
AN TTINT A=~ = AROFTERNCA I E T,
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WIZ, A=A RYTTINT A, L= by MR, £ L TR 7 L7 A
DAREH 2 R BT 5,

2 A B EET VT A O MK — DA — A U 7 7 LT A Sesia-Lanzo(s]) &
DentBlanche 7 7#£(db), v v Z—F/LrMa)ZxEte ; 220 = #(P) : Piedmont 47 «
FF74 b=y Fpo)., 2= TFEL X = 88D Valais #i(va)% 5 9 MonteRosa(mr)
& GrandSt.Bernard(sb) 7 v 7B, X =27 U v Upk), X =RHIEHD AT A b (pft) ; 3)
ARy MEOHHEA T A AL —F y THMH) ; €7 v BIEERM) ; 5 = 7HJ) ; 6)
d—py vy MNERFTZ oYy A MELz#Eo =y ORNZRBW) ;) a—r v o]
VY27 =7 KEEis(EC) L~ FEM) ; 71/ 27 =7(A8) ;87 FU 7V Y AT7 =
7 T VT A(SA) L~ FL(AM) ; Periadriatic #1&E#R (pl) ; 9)Padane-7 R U 7 Hijfx i (PA)

F—RFITTFILTRELR

F—=A MU TTAT L, EORREYRM, BERALE, £ L TERBRHNG 5725
DR EEEN 5T b,

Va4 —A N 777 AL, Sesia-Lanzo #r & . HiEK7H>5 Argand’s Dent Blanche 7
TELTHEEND, 2 DOLVIMUOE EH B> Tnd, ZbDx=y MNIED
ERD &b, PN AEROURED T 722455 Td 5 Piedmont H OREIERYIZ T X 72
FT74FT7A4 MEGWMEEG, A=A NI T TIAVTADZOD TV —T13KD X 5 IFF
fHronsg i) o outliers(Dent Blanche-Mt.Mary-Pillonet) & Sesia-Lanzo inliner
(TEZET > TREO LEFIC A L. A7 4 4T 4 | Piedmont #2E& B A HAL G 07
N—T A MNP LZT B Y% A MEOERFEZ 7R, i )Mt.Emilius °1E 2> DK\ outliers
1%, E#B(Combin) & Fif(Zermatt Saas)4d 7 4 474 b F v 7O EOFERIZH > T
Piedmont # & ZATWND, LIi-> T, ZTHHDT v TREITRZR 2 HEEXIZH KT
HHDTHY, SEIEREIICH VAL, HAERICHEBLT 2 £ TOMITIES X 5 7247
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ElZhoT,

o7 L7 ATk, Ossola-Tessin D W, F—A MU 77 /7 APEEIL Margna
Ty T EIZEGET S 5 LU (Staub OfiFfR), Malenco-Avers 47 4 47 A b+ B E
L Platta 7 1 47 4 MMI#kbiv, WEIINERIC Pledmont #7IZHI%f LT 5, Platta
Ty FEA=A M) T T AT ARSI OHEER 2 B Z2R LTV D, ZhiE, laA—2A
MU T T NT AL Margna 7 v 1L, BIIEO R A—A MU T 7T A L0 HAEERITERN
MEICHD Z & x2RT,

A=A M) T T NTRAIPEECERED T v TORVERB THY . AAf ALA—R
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TINT AR EITOVE LIOT, L FICZHE N LET,

AN

1

=Z*=330P0R8°0REFIIE>

-----

1.1 7T ZADOME
Geologisch—tektonische Karte der Schweiz pl4
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4.3.2 Ix¥yE=—F2

VY B I T NI AOEGEEE T T (B 4,80Tm) OREICHHITT, BHLLAF
—ZIEILDE LI YT VARV ERELDDH Y ) — Ml LTHATYT, v E=—
D BB — BRI L > THIB - UFAR %42 L, FROLL 3o X 5 icdk-7-
e (Fry) MEELTONET,

HH 2.1 UTH L g
BRIEICHZD DN, v ET=—]

ZDXIBRTNTADR LUOCHIIIE, FEIALICB W OKINC L > TR S E LB, 4
HCH LGOI (LK) /5 Z &R TEET (BFHE2.2),

IR I HER DIRBEAL D T2 D H>, AFE 2 K H3M%IE LT
LD TTN, BEICEALILD X 21T, IHEK A EHR
FVIEFEAENTHETHMITIELTITHOD DI, &t

28 2 KKR D DKDOPAG RN+ 322 L 721 Tl
73:< » OKEITHE UCVHAEDNE 2 2 AN 2 & D3l
72k 9 TY,

TI2.2 Ky Yok
RO —7 7 = — 5%
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S

LR

X 2.1 v E=—ELOMEK
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4.3.3 Brevent lLO#hE

FAEMIS v EF=—ICBEF LTI CIE, AT i oa —7 7 = —R D)5 Brevent [
CHEDEL (M2 13M), n—T T = A 2D 5 L2 ZI3ER 2, 500mBEOHFTTH Y |
HRITT VT 2D A DIEA Y F LT,

RRARIRI & 2 T A % DR LU IR 1370 < | BEREZR 8 (TERTRRED 7388 LT
WE L7z, (GE 3L SROWAESD). ST KAUL, TATAOMEHIT A A v
(~Ly=7) EUNER) (AERACL) OFRERMNL L2 T ICEREOAE a7 DAL
ShET,

SEmi (bF) olid R A&, WEIFFENO L ) ICHBEE D> TnE L (BE
3.2) ZOWREAEDESIL 100mEFE L HENL DD, DOFL IR~V FT «F v THHO
ML, LiIFuEE L L,

ALITFTFVT

GE 3.2 |UTHOHERE
Brevent [U/>6 4k 7 2 Eite
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4.3.4 TEYVIUHT LR

B8 H 2 A, AEMITZE Y YV & L EZORDOKRICHNTE Lz, REZXHWIC
SHTLER, BHPTHNLD Z L2V, FERERICHENERNNDZEEEFELT, &7
NEHFELE LT,

FLETEr—TNH—E bryaflfizRfE) DNTITS T ENTEET, F—T N —
TEALLBAR T, PO R ETFAREFITIZEAEY =y ha—RF—TL7 (BE4.1),

BHEA41 r—7Nh—
T, X LEREM OERISEST-H D

=7 NI —R0 ha oy aBHE LRk 7o R IS IIAE AR A DB LTV E LT, X
BRIC LU, =y VX AEE K OWER B 5 7= Brevent [LUlE, T —= « L—3 2 Hi3f |
EREEN D —EHOHBL T (X 1.1 2/,

TEy Y U MIES 2,000miZH D, HE 180mDT —F X AL TY, hu v aB|HiCE
DB L, TR BT 54 50872100 TLE (BHE4.2),

BEE 49 TEvV XA
ke aFE) S ORED




LIZOL A LEZRFLIH HEMIVINWEZE Yy Y U FAD BRI THEH L
F Lz BTy Y X200 ERKIZH D Z LT, ZOIKMIZIT AT OHERE (-~
NRFT «F o) MofL, BREORMERD ZENTELEINHHEH TT (BE
4.3),

TURE EST BELLE  PROTEGEZ-LA !

BH 4.3 REEBROFK
TE I UHE LD EFEA BT

Fig~EWEEHESTW &, BIEOHEE2AMIOKHEZ BT 52N TEELE
(BE 4.4), ZOHIENRWOETE =0T 8N, KFAH] - 72 EEZICITE s
A ETRYLITERD b ERATLT,

BHE 4.4 JKTHPE
FHENBETIEHTTRZ S
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TE Y Y X LEDOMEIE, EBis (e, fwmEhE) Tl (BE 4.5, #EAHE
D)o WL OO THEREOEMEMZ D &, N20E~20W,60W~90 TL7Z, Z
UTT N T ADKIFHI R EREE (ENE—WSW) [IXTEAZT 25T, S OH
X TN T AENTERIC L > TR S - B E & 13872 > TnE L,

BHE 4.5 fESmAE
FHEEITIZIEREICL > TWD

—J7. Bl HLCWE O EFEEHINTOE ~7T0W,/60S ~90 & . KEAY7Z HUE RS & F8Fn
CHY. NNW - S SEHMOERS (71— hOmR) 12k WBR S L5 H
MZET (BE4.6),

BH 4.6 AEEOENH
ENE—WSW & FF e %2 6 o

FAEE OEMNENEELLS Lo TVD Z L KT BETLHNASCHIE b SAE TH L Z
LD, WAEEIRIC KD BRI o THRE DA IR0 <L IIERE TIE%E A
REEREPECH NV EZZONET, FHEOTZHITITOKINIC L HREBEMOIZN,
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DX 7RI E FIEIC L BN b L EZE X ONET,

LV — MIEET 2 R SR TAMTOIL TV E L72od, £ ORI T B/ NR T
L7z, Bz, BBV OUIEY ERIZ S DV OAIITxE LT, BROBIAEARTZT T
HIAEN TV (EHEEERICe v 7 RV b I LS TVWE Lz (FHE 4.7, 55 4. 8),
JEAL 23N (BEPUALOKINT & 2 HIFID & UL LTS 513 & ORFR TR L) =
b BETOIARERENEAETHDLZ LD, ZOLI MR TIVWEBbiuE 34,
HARD L S IZBEAL B HEA T I & DENZ O TR U E L,

OyyARILET

BHE 47T HARIETL HHE4.8 vy ZiRL L
BLE SR O A % SFpT TR Ik HE AT TEn T\

72 B LV — FOYIEY EH TIENWA WA AR DES X ABBRT D ENTEEL
7z (BE 4.9, HAEZQ® FH4.10),

BE 49 LbOkLol- s
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N BEEA410 XU~ 2A MERRRE

L O B 2D HICTZE N EL &L T CICA T TR TE AR A L IFH LM
LD, Ea~HOOEAFBENEICAY £ L2, LE2FVWRENLEHICTS L, £
IIAR—F 2N AIRETHY £ L2 (BE 411, HERESO),

FE 411 WEMA KRS OFREE

C

M A K S TEHE H Brevent ILOALHIZ R TZA~ANRTFT «F o T O—HEEZONET, A
PRAEZfER LT <IZ, SEITHERS L ANE L OERZHE LIGOE Lz, 28 b, H
A EERCE L OBERIC, Ty YO TH, SEVEEWENHD EE X TV TT,

L L, ARE EERGE & OBERICKBIEH D FHATLE, 200 VIc, FRibD~
MU 7 2 LARLRADHEN SR DAESS (T/Va—R) RV ELE (B 4.12, #
R&EZ®), AKE&EZGE & ORITIIMEE D 5 & VAL THERAO BIZIE, —/RZ
DABEAEN~A 1A MR E L,
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BH 4,12 4SS OFRIA

COABEEAITE S EmE L L . 2O MLICAKENR D Y £3, AEEE & TR OERCE &
IFEA L TWE L, —F, ABE L ARE L OREFIZIIWERH Y £ Lz, ZoWEo
FHINENAOE /30N TH Y, TEO L S ITHIEHEZFEH L, FKoxFI2 bk LT
HIZENHERTEE L (BHE 4.13, BH 4.14), ZOWEiL, HEAICH BN ILE 5
KBTS, ERBICRAE LR (X4 1, X4.2),

BHE4.13 fAlka & Aiss & o5iRt (W) BH 4.14  HpKHUcS R Ok EEEH
HIZHNCIRZTERR LTV 5%
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FORMATIONS OUATEANAINES
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ZOEE, MTHLARND, FAMXZOWEE T v T OHIEIZONT, B A LHERTX
RWEFIRELE Lc, AEFEOHEIZHTZD, W OO IRESHL T, L o<
ZoWiEE Sy L OBREEETEE L (1Rid),

B CIE, AEEEORBEN D> LEK L oob o s (EfE. BRcsE) Ol
MHfFEENTZbDOTHAH Z L, FRFRFICEN S BV TAREDIRESNTZTIEA D
LGRS £, MEL TWELE,

BN OHESE (ZOH, #1572 9 TT) Odic, BED LA LD Z LT TE
FHATLEN, KA (BEESEK 10m) O RLICIFEWI L MEEHY ., Zh 6N £
EDHHT, TOMRLIBIZEEDO DD VIATDERZ A L2 5, BV CORLERE 21TV
E L (FE4.15),

HHE4.15 FLaRie
JEPHIZA =

BH 4,16 REOEWMEA %
EicfHroE (2 = 7 #)
WG A RO & A Hfit

54



4.3.5 ARELAMELDBERICHEEL T v TIZDO\T

SCRRIZ L AUE, Ty 7T EA LD, M7 L 7 b— MEEKEDEMIIZ L 5 H DO TIE
72, BEEE (gravity gride) ICX A THoTZEBEX BN TWET, EEIZKDHIE
MHZT TR, Ty 7OREThHMEESICS WEEBZLN, ZOMETIILLAT v
T D THEL TV DBNEIZF] TE R0V 5T,

TX—2 e — T M — 7 — LI D Ty T OREII 4.3 DL D ITBE X LN TVWET,
7L — FOERIC LY FAEDER L2720, T— 27 )y T OHEFREE TR O WA KA
L. ZOTICHDLAlE (Tra—R) RS (Ea. £2rs) OREIZH-> T, 4k
FEHICEEN L7t B2 b ThET,

Ty T H R T HRCE RIS c SRR BT | BRCE L STV D EER R
e FOMBEMBIENG, Ty YOO ERE It B L b ET, 2,
BADFRFAERNOIX, ZORKEZSD HBREOIRE - £ T CIXIERFICmENE Gk
M) <720 EHBAL, WiEEAIE LTEIWEEX BN ET,

g& 5 6T : FHIHEID D 1A Gl

I ﬁ a, WA

J— =2 i — 77— VHB ORI X (K 1. 1 200)
L 7 — R — A X2 [ HUEAI ) p667 [ 30. 14

X 4.3 —F—= -

PLEDZ &t B TR G0N, ARE L AEEE & OBER 272 TWiE N ERE TH
722 & Brevent UL FIZ R - HERE S &L =€ v Y U A B TCRIZHERE SN O TG IETE
FINER L T2 EnEfR S E L,

436 BAREABEER
SN H D EA DR BEERA LU TICRLUET, 2B, BlEI3WL 7 v 27 208 KT
BREOWWN-LE LS,

Sample- - biotite Granite~granitic Migmatite
Texture : BERE-FEARA I ERFEITIR~VL N AIZ K 2 ERME(oliation) & v (FED-1
X 1).
Characteristic : RARITRIEE SRR T, HEAREEIZIH > CRPBLFE AR (0. 1mm) S R (5 H
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D-2, X4)T D70 EARE AL kAE A

Comment : HEOREANDRNT &, B REAOBKPREA LD 20T EMEMLIR
Y& 727 &, perthite NZ 2 L & fERAEEE & LT EE#EboBTIZ
HHLDEBEZ LD, BAO MRS & LR TRERRAIREHED.

Plagioclace : - A JE~MiZ(1~0.25mm, FiR A &), 7434 b ORI FEE,
Wit 7 A 13 Em DX TREEILT 2505 V. Saussurite {kITHEMR D
AL T REMIICET. LIX LI ORI 72 EA RN S b,
W7 A FITEATIERRT2EANBEL CBY, bHHMOMEEEEL
DIH>TFHLTH A S .

K.Feldspar: %4 & 7° perthite X I3 hair perthite THZ(2.5~1.25mm). LiE L% microclin
perthite 234 %. Orthoclase (249 % albite I, stringlet tk~ripple X,
beads, rods IR7pE X FEIF AR T S, String i blade K& 727
albite 78 LIE LIESRIELTWD Z &b ZEORERIEHA D &b T
NA MEER =D o 72 2 & (&R EELE 2) M MA 2 5.

Quartz : M~FEMEz2L, DYVEAPHREATICNT vy 7ERTNS0.1~
0.05mm)  ? & sutured aggregate(0.25~0.75mm) 925 L DOWENH Y,
FHRBHIZZDDAT =YD 5D Z L WiE-> T b, %L biotite D
orientation |Z sub-parallel THIfE]Z ¥ D25 K HIZdEHT 22, AsfEAN
EOTIT XD WENECN . W R i T .

Biotite: brown biotite ® aggregation |Z J % orientation 3% (foliation structure).
BEBIIZIN - CTREAYIC chlorite {b 3% & D& 5 LA FUBTE.

Accessory : apatite garnet zircon

Sample @ : Kali-feldspar blastic biotite sillimanite Gneiss~granitic Gneiss

Texture : HURLAE AL OELS] & A CAFLP I DN HIRL A 5 - RHR A1 K DR O RS 2 29

Characteristic : #HRA -1 U EA - A5 X5 %00(0.256~0.7TommtE&E x4 AL L, Zh
B ORLIE Z FRL O B RS S Al N B BRERENE D TV 5. 2RI
perthite(chess-board structure, beads shape etc), microcline(tartan
twinning)7® blastic(1~2mm)!(Z 8\ VI blasto aggregate(3~1.5mm)Ik (i
2.

Comment : F A &3 DITIZARRIRIEE 2 95 < . 10 L AERERIC X 2 RSB O
BELRL(EEO 1, 2. X4), F#RIERES &3 5123 ERE & Lotk
AR TRV, WEOHEEID L 5 TH Y 72035 blasto NIEK S 415 72
CHME MRS 249 5. Granitic gneiss & T 5D0 KW EEbiLs.
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Plagioclace : 2{KIZ{GYT 2 B B~ B ER~FEERSREZ EHRET 5. T A
Z X HMIGE E 23 albite twin) 723 BT pericline Wihdh V. RHiEE &R
THLONVERILIND. JhE saussurite b LT 0 FrfE 72 BRI,

K.Feldspar : perthite> microcline> orthoclase D&t % 7~9". blasto ZE kT 5 & DL
SMIRE A - WA AT L TIEERL. o h U EAJEILIC pressure
shadow SR S 415
blasto ZEHT 5 DIX—#D perthite & microcline.

Quartz :  FIERZ b OB~ AHA - EE Y- 155, 0.25~0.4mm) & —IRIY7ekéE
EIREA A 2E(0.1~0.6mm) & FHfE A R (0.01~ 0.02mm) I i FE 3 %
=ENbD.

Mafic min. : $kEEEER & T E —HE# L7 AERIEICIRIE SR PEEME L =3
DD, —HORERTHSHICHIEALL TS, BER% fibrolite 23
BILTWAEIBHD(CXKREDEEZLNS) intergrowth 73 Al
7).

Accessory : Garnet, apatite, zircon

Secondary Min. : chlorite, limonite (haematite?)

Sample @ : muscovite-biotite-andalusite-chlorite Gneiss

Texture : JFRIRIEE (R & A 6)~ LRSS,

Characteristic : fi L) ORI LA ERN ST 5757 & RERPER 2 (GEO
-1, XDERDHD. AOHERERT DREAITRRE 2290, HaofE
(3010 : 001 =1: 3~5 CHEH DRI L ITRETHD.

Comment : andalusite & perthite/microcline |[ZERIRA S CTH D . FHR T~ L 512,
FHEADOBHRINFER CTH Y, ZOFRIRAE M & A I OO E RIS
Ko THRRRMFBEOMES LTV D, X LIELIE, RIRAORBOANRN T
WD Z L2 B S OREEB(EHER) A "R 25 D TH S.

Biotite : £ T REARER CTEAMMmE L, DI WEmMEE R, HEE ORI £ /-138
BAIZAT, RRICRIAS L CRERAER L CHERNER SN D, REEER
D —ERIFRIEAIL LT 5. Aggregate L 7= BEREP AL A OBRORES &
FEERZ 0.5mm, FEE-2, X103 8/ET 5. WIRR 22 O f R A
A AL

FEEs - AHEA0.5~2mm) & 173(0.25~1mm) & EA E L, LEOBEREM ERA (1~
2mm) CHERE NS . A EDFEEAIT saussurite b LI L TV DM, Fill
R b Db H 5. WETL T NTTINRAL NIET VAL b —)L A
Ny RE
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Accesseory : garnet, zircon

Sample @ : arkose sandstone

Texture : illite, sericite, carbonate % X— A (A#)IZ L7-1HIKRB CAREE D arkose
sandstone(5E®-1, X1).

Characteristic : =& L TABKR ORI A (0.75~0.25mm) - 1 5 (5~0.25mm) - 7 U B
(Bmm) THEpk SN 5. REHE L TEHREEQ~3mm THE®-2, X4, FH
(2mm,), FRRRAERE Bmm), 16 AR A EIR(1~2mm) O 7230 &
BT 5. A EORERZREOHTMF L BIE~FHEMEON U EA
(0.5~1.5mm, orthoclace, perthite)#i# F 732\ .

Comment: 7 U EANREL, HER RN ENLHIEIRITITWEHEE S NS, H 5 zone
(298 = TR AL U 72 ARIEEAME: B EdS LT Z &, sinuous 728&E4K
AEBEFIFEICFEITLTND Z L7 ED, tectonic 72HEN DR M 2
5.

Sample ® : Limestone(sheared limestone)

Texture : AR UFURELRR A BT)

Characteristic : ¥EIEE WL LA KA T, FRRAOMR N BET 5.

Comment : AKE DS & HE 9 XNEEHAT, (JTEL L7 B b Tl ER 20 72
boOLEZLND. 272, WML LIZEBR(GEG-1, 2, XORR6ND D
&I B O TR b A PR D 7 WRREE OTREE & CTHR L CrlitE %
RS U727y, 8V T H DO EMEE O X 91T protoclastic 7R BREE FiZdh - 7=
Dy, ZONOWT N EBDNDD, ZAUTER 7200 TIEo B0, 225,
magnesite & L& D03 H 5 038 M TIIR <6720 RO
£ (0.16mm LA T) 28, 254V o7 —3 a U(CRITRENOEB S L
72 &R L TRIET 5.
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aAEAE S O Brevent LD RE A F ot s

HEHIERE @ Ty YU S I OB

@1 X4 Zwor==a)1L ©®-2 X4 WfF=an

®1 X1 ZmnR==a)L ®-2 X10 ZurA=2)L
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EAMRER T @ TEv Yy YL LRRESR A

DiE

@1 X1 ZmA=z)L @2 X4 oA=L

HAERE S ©® Ty Yy KL LRRERE AKE

®-1 X4 ZwmA==)L ®-2 X4 Ffr==a,n

60



5. PILTR
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(1/250,000)

DO HIE
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DA
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1=K
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8H 25 HEIA X VXY I T /&R L, M) LERDLZEHEABRIZOY, 41X VT
—DIA VEMBETHLIETE T A IRy T 4 THARA T VT S L, 74
AZPEH/~EWND,

TV 2B IO T VT ZQET VT AQ@E T VT AD 3 KBRS0 T
V7 A% Helvet #7. Pennin #7IZX 5 15,

e T

LA MA LA SA

-DD-EDDE-GSE‘

EL2 TATZAROTA7ARBE ESTM~SA@L2eM 112
P PUR 2i2Helvet ¥EW, JER=ZESVEN

A: Adamello, AM: Asr 8. AR: Alnnlke—ngu %=, DB: Dent-Blan-
che 4 , 7, DL: Dalomi DZ: D EN: diner Fenster, GA!
Gurtal-Alpen, GL: Gail #. GM: Gottard 9%, HT Hobe Tavern, IL: [ose.
bricy, JL:Judicaric @, KA:Kamische Alpen, LEP: Lepontine, MM : Mont
Blenc R, NG: it Graowacks #, NK: 4t Kalkalpen(XFR 747 2), PA:
Préalpes, SB: T A X 2AKPEHEORR, SZ: Seria-Lanzo ¥, TV: Tavetsch
rmpe, W. Wechselienster

1: Wies, 2: Misches, 3: Zurich, 4: Gendve, 5: Grenoble, 6: Nice, 7: Brizngon,
&: Trrea, 9:Como, 10: Genova, 11: Tonal #p, 12: Inosbruck, 13: Salsbarg, 14:

Gras
TV T AH DO IEE A (HIERELSE 16)
3 ETATRAEENN
N Table Melssme o0l FTATARAE S
! """"{&mxpm Molasse® (53 \#rinese
[
ans. amedev—! Ay AR taM)
, Helves % 1 Helvee - (HD} ) (8 T8 (TV)
3 (e umm«* T (UH) :; Comhard % (GM)
-
; f valsis PV $(FL) Tint, 70
\ 21 Pain gy { Seiemeensis }IPGI (P}~ Grod 5 Becrard 427
l Brissgomnain
L Plemoet (PP}) (ENsEawE?)
| \
FTEXTL7A% (LAY Bemnine +57
X| LERTATEE UA (Z8)
(4}
& gy Ow Attksisallin
= > -
,"_ ﬁ:&:&t ) (UAiR®) £ Grauwacks @
= 2 .
g WTAT2 (34) Carle THT2

TOVT AHUBEOHIRFK 5y (HIERENF 16
TS OB, E )

Pennin 7 13 ERIZIFALRS L0 Fhrg o, #EITY = T BEAICHT T
FEWIEE S, AIREWTEA % EIR L 95 B = 7 > [ (Schites lustres) TfAFE S,
FT7 4 A TA MR EEND, BRREIIENDAE~E L oo TND, TAARAXIRRITZ O
Pennin FIZHHYS T 5, 7AAZ O CIIEMEERE LI-HER 04 L, BT
FRAERT T4 A T4 B3 HMLTND,
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B (TFREHEOR)

TAAAENE, ALEICIZ T — 0 o RXT VT RAEEGEDT T T o~ vy A —RL
XU, B Ta—H EAMENREEICE ST A RN T<EBk L, &Xv 1
Z—AR—=Y BT b yF U IRORERILDA Y 725 —KY Y — MITHD, 5
ROHET A AL HIL, & 600m fitgt TA # UYLl oOAT FHTchHY 4 %V v
BAAL A, TTUANEED IODIFHED I SIZHT- 5,

Z OFBHIEHERES FOTEE L L TR —~EHT U ARy AL o TiELN, BIUTE
HLEDBHNEZFEINTNWD, AT X IVYNETAAZTNICAS ETITHICH
< OMYUEMTH Y | FLITHT 25 FITEHALZIT L

7 77 A ~OYUEM
TIHMAEFREN BRI TH D DIZE N, BATOHLEIEZ S TN V' — MO 7= OB E
N, BEESCHRTZL SAWATHD,
FOFLIITH AT Z O b OO Z 1L U, 2 FHTeIiE (754 X 572m) 23 725
ICRIEE TV D, ERAEGOM FRIETE 72 & O—# 230 0 | Bl 813 A0
WML EER TH-oT,
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TAAZERE L%, BFORRIZEY 753 AD Y vy Eo—~AND, &P, F
VT TUNELRADNN—F T TIREET S, SO D LS 1000m iz TV AT
ONRVIE L BROEZNIEAT-WTH - T,

THABBBE LR T TELT T o~ o (KEHERE
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5. 2 YyEZ—¢LEVISUILE
HE BRAT
5.2.1 [XL®IC

AR O S A HE R ~O S MOBIEO R E 2 BR & 72> 7o DX, FBICKHE I A
MOEND BT IGC ~DOBINEL E LV 7T AD vy T=—4iRTa—na v R4
ElEDE 77 (g 4&&@4&)7(i~%/7t7/:M#ﬁ%hé £
bolo, BUEIX, HFOBETOUBRENEICRY | FiZ, Hlolxizdo-< b &
kUkUﬁékT&&oTLiok#\%Eﬁﬁ#%ZOﬁ%#ile@%<®mﬁ
R, o, IWEZEEZHAD S SZLOTH D, TOIUEEDHF T, 77 ZADH
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The Leaning .quer,‘

The History and threats
endangering its survival

The structure of the Leaning Tower of Pisa
is in the form of a hollow cylinder. The
inner and outer surfaces are faced with
marble and the annulus between these
facings is filled with rubble and mortar
within which extensive voids have been
found. A spiral staircase winds up within
the annulus. The staircase forms a large
opening on the south side just above the
level of the first cornice, where the cross
section of the masonry reduces. The high
stress within this region was a major cause

of concemn since it could give rise to an

abrupt brittle failure of the masonry. The
ground profile underlying the tower

consists of three distinct horizons. Horizon -
A is about 10' m thick and primarily °

consists of estuarine deposits, laid down
under tidal conditions; as a consequence,
rather variable sandy and clayey silts are
found. Horizon B consists primarily of
marine clay which extends to a depth of
about 40 m. It is subdivided into.four
distinct layers. The upper layer is a soft
semsitive clay, lecally known as the
Pancone. It is underlain by an
intermediate layer of stiffer clay, which in
turn overlies a sand layer (the
intermediate sand). The bottom layer of
horizon B is a normally consolidated clay
(the lower clay). Horizon B is very uniform
laterally in the vicinity of the tower. Horizon
C is a dense sand (the lower sand) which
extends to considerable depth.

The water table in horizon A is between 1
m and 2 m below the ground surface.
Pumping from the lower sand has
resulted in downward seepage from
horizon A with a pore pressure distribution
with depth which is slightly below
hydrostatic. The surface of the Pancone
clay is dished beneath the tower, from
which it can be deduced that the average
settlement of the monument is
approximately 3 m. Work on the tower
began in 1173. Construction had
progressed to half the 4™ order by 1178,
when the work was interrupted. The work
recommenced in 1272, after a pause of
nearly 100 years; by about 1178,
construction had reached the 7" cornice
when work again stopped. In about 1360
work on the bell chamber was
commenced and was completed in about
1370, two centuries after the start of the

' Piazza dei Miracoli -The Leaning Tower of Pisa.

work. Itis known that the tower must have
been tilting to the south when work on
the bell chamber began, as it is noticeably
more vertical than the remainder of the
tower. In 1838 a walkway was excavated
around the foundation.

This is known as the catino, and its
purpose was to expose the column
plinths and foundation steps for all to see
as was originally intended. A reliable clue
on the history of the tilt lies in the
adjustments made to the masonry layers
during construction and in the resulting
shape of the axis of the tower. Based on

* this shape and a hypothesis on the

manner in which the masons’ corrected
for the progressive lean of the tower, the
history of inclination of the foundation of
the tower during construction may be
“deduced. At the time of the completion
_of the bell chamber, in about 1370, the
“inclination of the tower was around 1.6°.
In 1817, when Cresy and Taylor made
the first recorded measurement with a
plumb line, the inclination of the tower
had. increased to 4,9°. The excavation
of the catino in 1834 appears to have
caused an increase of inclination of
approximately 0.5°. In the early 1990’s
the Tower was inclined southwards at
about 5. 5° the inclination was
increasing at a rate of 6 - 8 arcsec/year.
The seventh comice was overhanging the
first one by about 4.1 m. In 1990 the
Italian Government appointed an
Intemational Committee to safeguard and

stabilise the Tower. It was conceived as a
multidisciplinary body composed of
experts of arts, restoration and materials;
structural and geotechnical engineers.
The Committee developed a detailed
understanding of the history of the
inclination of the tower, and in particular
of the movements it has experienced in
the last century, as observed by a
comprehensive monitoring system,
installed since the beginning of the 20th
century and progressively enriched. The
behaviour of the tower clearly indicates
that it is affected by leaning instability, a
phenomenon controlled by the stiffness
of the soil rather than by its strength.
Studies carried out by physical models
at natural gravity and in the centrifuge,
by numerical modelling and large scale
experiments, lead to the conclusion that
the tower is very nearly in a state of
neutral equilibrium. The cause of the
continuing movement is a phenomenon
of ratchetting, triggered by the
fluctuations of the water table in Horizon
A. Itis to be noted that neutral equilibrium
is but a transition stage to overturning.
Of course, creep has also some effects
on the process.Studies and
investigations have demonstrated that a
slight decrease of the inclination would
have stabilised the tower; such a solution
is also completely respectful of the
material, historic. and formal integrity of
the tower.

C. Viggiani

ZE LR 8/22 12 IGC &85 T LTz C.Viggiani 2 (2 —~ K57) O I 2
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WLIEZbDOTHD, NEBICITERE DL LW I LA aliB I RAT Y R T AR /DL Z Lk D,
Flo. BEOLEMNCH 5 IREERITBIE Y = F RFPEOKED—H L LTHWLA TS, FIZA
DEMWHIZAT o R I 228U THERH L, F SITHROKESE WL FES 128D
FELWHRZED HL TV D,

ZOHRZ, T oA EEHINLEER RAR) IR BEEOENIHEDND
BRD /AT 2T H R b T D,

1730 SRR~ U THROUBEDERZ Z DR A MRZENE AN TV Das (BEKZR) & —Ff
IATEPC L > THBENTZ, FNRI LD, %A, Roboled, TD%k, MEOHE TR
THZERSRKRFIRESIND Z LI oTz, BOFRICTHRIZEZ A, ZOFRA L (RV) &
Bt CMBERDORNT ENH LN oT, 20 HALIC AT, 1914 4 & 1922 Fl2v =T 0
REFECTHRBOCFITREZAT o722, 200 Ffk-> THHfEREE TH D Z e il s, &
BOIFEEFHNC LT, TR ZOHERICESD L [T OFH LI b LY, 1
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—< B AP, IR w7 HFEOTIT, CNEOBEDKRA MR A NOHFEKTHD L
ELTCZOHSIHEFEICKDL FHLEL WHZEH TH D,
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8. MDIEHR
8. 1 A43)7DI74 >
B 1&—

XU HIC
Z OO % AT B Z, O HICRE A7l & LR A2 22T T o < DRI D W
N5 DIFEEIR Th > THEEEKTIZZR, AR, 21 —7 — REBIFEOHA Z VT D - 25T,
0L oNVT 4 THUT, DA B L TRIE & A I B TWO AW R O 7 A R 2 RN,
YT+ TINAL) ZFHtL, ZNENOHIE TR O 2V A L &2 LD 2N TE T, EHIX
BEHF OH 2N 11 FRIOR 3 [EEANTRAR - B{h, B L —&KRoHr, BRFOMASE,
FFHEBREZEENO VA VT 22 RREE LTS
nNictxboHo T, V7T —TOIA U fREBEDHDH L L
o TLEST,

1. UA v & HEZOPR IR
32ndIGC ITALIA2004 Ot >+ =2 78 (T13.01) s Rhy
{2 “-Terroir- the connection between geology and wine” \\v /rllgigtlli}lcl
MEEINTEY, HSICAEHE T “Italian Wines and ¥
Geology” (FMEAX, LItk IWG & W) FITE T2, 2
ST 26 [A] IGC NV K£(1980)I12BW\ Tt “The Wines
and Winelands of France -Geological Journeys-" 73i&fx
gkl L CHilis UL - HiFi BRGM #RtE), fii)llEois
ROARbHDITE, HEZENT A )T DHEBITHRN
bDOND D,
PUF “IWG” oFtih, 1GC BEGENZA M OB R 4
BOEETY A EMEOROVEREZ H®ET D,

Geology

2. Terroir DML U A L HEIC X DREATT

A7 TIHMEHRINCFIRTRERER, F)DOBRICT A U EROEER D 128, Fimldai)
WZAETENZ— DL, FiEfi> CTORFEFBY, HFHIXZ7 7 —AN7—FKTY T R
Vo 7R — a5l oToizth, VA VOWEEENHDL L TWDHEDZ L, 5 LT
HRORNT, DR THLEVREDORWI A V& L, HEROOIIIZELIZE
NIZAZVTUA Y, 20 [EaA) THEE) ) TREE IRmom ) 5] 02687
FRIZOWTHIRATH B I 72DICEINTZON “IWG” THD, £72, VA VEHFDIZDIC
I3 “Terroir” OHEAICHIZATH BV, TA VAT 5 M EEZH#EROIR(3KT+ER)TSH
STHAIAATELWTEWNWEWI B H D LD, 7272, IRLTYUA VEEESORIBEE O B
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FETIERVWOT, TOHFEOMREZWHFLRWEIIZ, LOEEEZ LENTRY,
“Terroir” OHEZIL 22 HO® v a VBT SN, [TEED] W) EKDT T
AFETHDHN, VA OSERZHISRME 2R DTG E LT M) TR T T
(K] TXTHEE SN, ZOHBOMAEZRDTRGEL LTHNLR TV,
3THRIIKAST FUBREORERIL IWG (2580, RIZ, BUEDA X VT UA L ORHT ) —
PIEIIZ E S il STV D ONERNT 5,

1963 4, JFPEHFTHIFERREIC K > TRl DOC (Denominazione di origine controllata)
MERT HAVTLARE, NAUIEEAE A3 722 S, BUEIX B0 A~ Pt 42007 3 —|Z
DEEINTWD, KU ELOKM T 2150 1IX B, #EmOES, AR, ~7 ¥ —L
STV OMERERRE, FEMOHRENBLEL Lo TV D,

DOCG (DOC e garantita — controlled and guaranteed appellation fFrziFEAT 5 EE I FEFR)
DOC ( as above, but not guaranteed Ji & H1 7 il FEFFR)

IGT (indicazione geografica tipica = typical to the geographic area HulEFth:F %) 1992 4F
VT (vini da tavola = table wine)

DD B L2 FHOMAEFERITHT HEIEIE 13~16% & H 2 LT, KB BROE
A2 DO TRIVHFEEIIML O THSH, A XV T UL AT D5E, LT 747
FIEBBIT2 5, LTk, DOCG 7 71 STeR MIAX VTR EZ D ThH DD,
VT bk 7 > 7 IS 2B bR S &5, 2O TRABERIZENT, Fifko
HEEz LU EARITE LS, ERS TH TR L TR L TWIZE 9 b D725 5,

—J5, EC iz iEplicEmiE o U A iz VQPRD(Vino Qualita Pregiata Regione
Determinata = wine quantity prestigious region determined)# "% D1} T\ 5, Zilx
DOC R EWATLTHHTONDEE L H LD, BTN TND DT TIEARWV O THEIEPR
Z L%,

T/, BEMIIZT A U EEZ (- & Z21E Veronelli, 1983; Hugh Johnson)id b oA 2 FFFR
SFHNZ, MBIZ=YERWMY B2 50 TR T 217> Tnd, &6IZ, FCHIROERS
A—=—=PEPLTm B LWARZ DT 2566 H 5 DT, AMFROIREIIME 57235, Bl
HWNFES B S22, §i7, IWG HEHEOBEMETNA MUA & - HUllAER D 3 4 824
BLTVWDIORWONIHA Z VT 5LV, 5 LWERAITIWG 23 Iz,

EIATUA Y T9UTIE, BRI O ERER, PEH, H7E IV (vendemmia)fth 73
FLENAM, ZOFREHEDLELELTH Y S5V, ROKXBZLITIFRZ TEE0,

CLASSICO = i 2 REREMTHL L ORRF Yy T4 7 7 alkd)

RISERVA = JE£EOBBHIH L 0 & <Ak S T2 & OFR

SUPERIORE = HED LY mW\W7 /v a— /L ERZ R~

3. A X VT UL OMEFHIE =

T T e == EOR D, RS, AR E X R E WA ENTND
T, ML B BWEEDIE )N, MR CTELS-EAHEIVEL NS L, —HDORE
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AL ELEERIENMONT W, £/, kD Vitis vinifera ORIE, HEECRRS O
FINEOERMER L TIUL, K3ERET 2720 4mne A EORSITET 5, DT 00flsk
BRI, #EIKIZTORWEERE L TR0, BTN A RN L bHbA TN,

LpdmZ, 3—nm y E % LR Vitis vinifera —fED AT, FREFEE L C O A R4 (U
LK, VR RE, B ) FATEOLMICR D,

31 hABFHITDOUA (19 H~23 H)

N AT FHIFIEZE DONE EFEENC L > CTA ¥ U T CIREER VA VAEEMBOOESTH
%o RHF IO, TN= RO ERE D 553, HEIIEME T, SHiEy—v ¥
A NHEREW ) DIRIKE, AVEN G20, ZiuH 0 DOC ApEHIR O FE & 7e > T b, FRICHH
T FEBRIZ A9 D %A CH U 7 AOEE I KILE S O THER, 7 RUERI3RE Th
Do

NAAFHTTOT RUFEHIIEFICH S, = MY 7RG ICRT 8 — 6 k)2 D afiE - T
WD ZEDRHBILTND, MNWELRITE SR, SR ELE 7 s LYz b OMoXx
Y UT A MG N FERITHRBEL T, AT FTD55 DOCG VA ETHEHRLTWS, T
ExX v T 4 LWV - A ORAFE LTHEAIZRVTE, F¥ 7 4 ETRT
bX v T 4 EERTTLHHDEZTND LN, EZTERRDF Y T A ETHLFLRT I
DIZ, F¥x 74 27 =2(Chianti Classico) & #r L, F7-, HENIZRWEBOT—LET
LETHENMGESN TN D,

TA L OHREAX, ZOFEOMEOFENICESL IND, i Tl
1997 FEOEMMR IR E T, F72, 2003 4L IR CHE O TXIZIR M- 7=
DAEFERDFIED 05 Lo L H, 23 HA, Ruffino fED s |
#% 4 Chianti Classico, Riserva Ducale *+ 47 ~L, 1997 DOCG(5E -
BaEnwiRtnwiz, AL E—&, AL LEERIT X v =13
IEDINTHRN 2L, ZhEET VUV lilRICED T, 47— T
D 1ARTH -7, kX T AT La Forra £ Chianti Classico, Riserva
2000 (FENTEAITDH S T20, BRUCZ L HERFTS &> T 97 FITITHK
BeJ e o e (BE - 1), B, HRTHICE 97 Fa# L7,
CBLE CIEOUVIT RO S R0 o T2,

—H 03ELDIXEZH LWOTDOC 7 7 AL T 2SI HE -
TWRWDE LW, RELIEOTHBHIZZ ) THIRFE W oTlc b 2AD,
9 M, Chianti Classico, Castello di Brolio DOCG ®O¥i4, #C 18
H, ZOBRBFEDIZL T 8 r HDRRAET D, Lndtk, 77K,
TFLAEE, VFEY, aaT7OLonh) LT a~xzn, Hft) o
BWEEOFVNRELS, LonhiEkd, VE—@BE LIV RT 4 DY
Al Hen b NH T ETTDT,
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32 NV TF 4TI DT A (24 H)

24 RICEIA L 7/%m%&¢ém/ﬂw747m1,ﬁw%:%ﬁﬁﬁﬁﬁi&<,4
X TDOC VA UNEFEINTNDIZI|E 72\, Y HED -7 Sassella (32 DV EDT, 7
VT ADREIZFEET S Valtellina X DT A /“C%Zo(’éu/gx DA

Valtellina ﬂﬁl:@ﬁ@ji MIZHE N5 421 d Tonale F R 12T
THY, MREFEE N E)DHBM /2> TWD, T L THHE
THRWE 2 > TND EWRTHIRT 57 A A ZEA LT
WD, TAHAE BRI D DITENRMHNTNDZ L& H],
RWEBEDFIPMERHZERZ L TWAHZ & ThDH, Valtellina VA
> ORI, Nebbiolo fi(Hist Tix Chiavennasca & #9 5,
ExETMPEBANOAEESND X = DROFTH
%o R IR TL— XK HERE) Tl < bl Tk 1,
HEBIARETH D,

Sassella D4 fiiIXHIX D H1ls Sondrio T Sassella 2% (FF[H & D H 4720 O LW ks 2
RICALENCH R T D, H—F Y MAEDTNIEALLVE—AT, Y7 TRO By, P
MENTHEY, 10 FULORAKL AR THDL, VATV R X - B UoFICEBEINTZIZE
Valtellina VA ' OHRTHR AL TH D, 16 MALDOIESE Ostensio Lando 1% [Sassella HiH: 57
—DUA ] LRI DN, R U TR GBS = T @ Barolo(fih) & L
N5 L, WE - [RUBREE OB WO W CTEMEM: SR TIIE D & Shvd, B o Ll - FEY
MR —LHEBT L2013, 2 )7 ANOEREHZRFFES LS, ZORTT 4 UREREILD 6
FLU,

33 TELTHFDOUA (25 Hilii)  “the King of wine”

LTS T A AZFERICADERPICE TG 2@ T 5, 22X AT FEWAT
BRE - AER L BICREDO T A VEMO UL ST, AEED 6% DOC THhDH, FIIE=E
T DOFRD 9 H*The King of wines” & L CHIH L5 D7) Barolo DOCG, 45, Bt 7

D = RHEFE O FLES, Cuneo H1X. Barolo #AHCH T 5, #EE 250—500m D H 4720
D LW T, EEBITR OIS, AIKED B2 %, Barolo #f®OH T% La Brunata &
U 9 fil(Dal vigneto)iElL, 7 7 » A TV 2 XY ¥ b —#4{}1F ® Grand Cru Classe(5; E#k) & D
Z &, 72%, Barolo FLUSADW DDRTRLF TH Barolo VA &AL TV %, Barolo
DOCG I%, Nebbiolo FE(HTIR) DA TEEZ D, FANIHT —F v METERE FICA L 200
> TL b, ZNVRT 4 THRL, BEITHREN 2T r~% b0, SENIBRAEEATL, 5%

&)
34T FARPAEDT A (25 HE)

T A AFERIMNEA Z Y T OIPENEE T, 1948 FI2A XV THEE o =N Tz 7
T LA, TAUVERRY 7T U REE, R EET 5 Dora Baltea JII D/, FElA) & &
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DB 2 M E P HIE STV 5D, v —< OB B 5 70 EHORER TV, T A B
EIZOWTITERIY A T U — L8 1990 4F & k<, RUHICHEE L T\ D, Bty
DD, Blanc de Morgex, Torrette, Nus 72 & DOC U A U BAEE STV D, kAL
L CUA > L [F4 D Blance de Morgex, Petit Arvine, Petit Rouge 72 E 7238 %5, BUMSFEE L
TOREE T Blane de Morgex DA T, ZLAMIE=E L TINE 7T Al A L7-4% &
T REhTn5,

EROWE L, RS, ERAE, ARKERE, 7744374 8, ARREAERETH D,
RO R 3 100m [ A ZoKHERE), BlOKIRKHERE N~ D72 > TWT, i DR
MRS R D DI > TV D, K[UEITKIE CRIBE TH D,

Blanc de Morgex O\ CANX I g —nr w )@ DT A > ] “The highest
wine of Europe” TH 5, (MIBEEmNE VD &, VA HHOFES D
900-1200m & BRI ClIfm@iEmicd 2 L) Z LT, BE RS E £ TR
BLRLTWRWDOTHETHL23 5 LYy, Blanc de Morgex 1%, £k
FROERE bA D OKIHEREY) | CHEE SN TWAHEEFET, AADT A
NTRNFRE A TIER O H DA 72BN B D & S d, Wb TeDlX
[GROSJEAN | (A FEFLA4)D DOC 7 A > Vallee d’Aoste C vendemmia
I% 2001 4E, #i%ESLFEIT Petite Arvine 2\ .2 b DO TH-72(GH - ),

MMENT, FIROEEE LI ZZKOF THRE RIS T2 & Ok & RIZHK
RMNT, I—hY =R R2FLHFELHoTV,

VART T, UL OEBERBEFIZLE N1, RIIT A AZE
BMZA Z VT ORFRX T, PEBnNnnbirnens 2 & 4% T
Holz, FLOMPLY ¥ =0 bbIbIEHLICKD W),
F7o, ZOHIIAGORIER, A AN S XD T[E LA H]
DO LIF 2 fER(EE - PIZ, Blxpa—bv—L 7T v % ATz Grolla &\ 5 AW TR %
HOLEERHY, HAROTWETHT 7Y 7280 o — V8, ERIBEENICZL, VA
IEEAERNT e otz
3.5 [FAMED] 77> & « #1747 IN(25, 26 H) [l

VxE=—lE, TXY—EFHLET LTI UARBEHOY U+ TMIBET S, IO
HFIEAA R, A2V 7 LEEAETDILEMERZL, 2= RV ORE OB 4 72 & C
Mix LFEELTNDDT, VA VAEERITDVRL, BEAEAAL R EEDIZHT THE INT
WD, WRREBEDOT-ONET A VY BNEIRO TEE 5D D, 7272, Moo & vo THERIX
TIGUADA Y x—(RKNV R—, TNI—=ahPYDTF—T NI FTALY) EOHBET,
Uy TS —OHTEROBEICE D Z LIHFEAERL, ARO LS IBEESEANE 0
B, BOVIIHEZ TV AN T U TEEZ - - EVIR DO LRERY, L1 H4 K - F5
SADEEFET LT,

25 H 1% AOC ¥&AF 1T (L4 « JRPEHIFTHIFERR) o Vin de Savoie DFR(GE - L) & FaKb 5, R
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ARG HME R 1 2 RHESNES M E AR (2 U 7) @k

® Mondeuse | = OHUTIHE OMFET T~V HRCFEMAT HIEE A —D
—HLHEEFSTVDL LW, (AVALS VDRETIVA U TA X —LLTH
£ 72 AT H TMondeuse noir (3 & 8 TR & 22 AlREMEZ LD 72 L FE C,
ZOBERIZTIES LWAR MLERR L) LD E, ZRUNAHHAKRTY
BT 0b LW (ET = v 7)),

26 H, ROV T +TRAF—XT7 47 2121F, RV T+T7OHAY

ATIENT R, BOPFTF—ZANEHE-TLES LD L, Vin de
Savoie H?®”Chateau de Ripaille "2001(5E « 1 1), SE#IHTHH I
3o 72 Chateau JHFS D DT, GIRIRVEAR, MITEE /2 EE% & R
FEOHRNRT -E D LT, BENED LS EHZOM XK, BxDF—
AT T 2 EWBEICHAT-ATA VR T L,

WIT, FlHSABEDOMR, T 7 VT —= 2 XK ARSE LT
Pinot Noir(5E - f1'F), WHZ, NTREDEFY ORMHEHIEO N
kb 557200, ZL<IMATHLHICESE L2, KbkbvinS&x
P C & T ARICHE L 2R & T L7z,

3.6 [F4W@]  Vieux-Emosson % A FDII/NREIZT26 HE)

HENDEW ZfE> TEOERZFY L L BICHDb o7 IGT U A, Palazzo Altesi
1998(5 5 - T4 FABFTINEL ZNTF— 7 LM TET 2IRE R, REb WL, IRIZR
KONPLT, HonEASARKFIZ T 4 LY 2D RFo TEZOTTN, B LRZRW,
Kzt DEEON) (BE - FOMNC Lo THERPNTZ(2)T U, M HORGEEZRET
2o S A

BbHvIT

FEVOHLHMELAERNRFAL, BN REFELHE, L TERRERNOEEND, Fil
IR CEHTIIANHE b H o7 LITEWETR, ¥y 7027733 1997 47~V TH
MoEEE L, TARAE, YU+ 7728, BRATIRET BRI 2NN T A B HEZ,
LWV T —TLl, HEMFTTUAL O E N LE LT, BBERHY ELLESL, Fi2,
BOLWHRFHEREBEZ W -ZEEL LD,
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YT LTIAT2T 4 —zHTHEA

k2 5 F O R
(74 LY ziz0)

VX E=Z—DLRAKNT O
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9. HEME
KH &

A RIOFAR AL 2 H T 2 8 HOFFIC S & 7= s IZ R Y BLEE o /i C il B 72 fif
NTHED K o2 ETIFo & LE L, MLASFENTRIFIEIZR>TWE LTE D,

ZOPFAENITFHISAOREEZMKE D~ Mz « XY Uy OF 7 EFREMIZSIM L T
PORERETHIMLUE Lz, TORBREZEERL TWEEAREORIFE T L,

iz L72ERTH & D £H ALY A O EEE THRFICZR 6 &2 252V an
LE L7, AENIFRC, PO TR E 2 ek B RN B ARBUF, ERIC X 2036
By v I K DREEARBUC R DN SINE SR L T Z OFEMOFER b a5 F
NWE LIRSS 34U, HERPE LI EHE, Z0REKRGH V4
B ORIMEFHE CTHST-OTHA D &AL THEL TWVET,

UL A EIBIN LB ORI O AL, FBNZNLLF TLERRLIEY
FLOERTEZ D LB BRI EOHALH Y, FETHIZFKRDY ., Zhn
HIERIF Y TR BWVHICHRZ L THE LN KFLRE B 97, FriC, BHEMIC
3L LWRERITIZIERK DD | JERE TOM A ZEBINICE 2 UL 2 FRTT H THET
TV EEZTWET,

SEDAZ VT 7=V, X5/, EVRRTT U ADY ¥ E=—T8 L THTL
ANCIERMT S E VW HIFFZ L CWERATLE, i s, A03bex U A MEITKT 5
RALHV ELZL, BHET L EDHBEEMNFETHWRICR DT EfaE, HAE2 R TnE
L7=DT, LML, BEIBHAZ =LY = OB &L E LIRS, BEERICIEDRS A5
DIEH, /N LKL LI OB PAEITIEOMR CTHA 2D, 2 ZITIXER, BEFER OB
RODISEENFE > 7o < TELS P HRRH SN TN D, HAROFERIIME, AR EDE sy
EERESRS TN NG 2ATHET & L UILEEBE S5 2520 O REOF:
P, AMEBLOENRDTH A 570, ZDOERTH A B LMl oRER, A7 E
HRNZ L > TEBIZ—RIZLNTEZERL, B0D5AZDRNTH-Tz, Y E=—%
DRIZH DTy Y o H L EREDRNKIRIIVIE LY . BRENIZOH LS Z & Trf
LD EThH-o7e, UL, SOOI —a v XTIV TADE T T UII Ny F
VRZ, Va3x—TNn5IT7 ) ~ORITENSIZETOT VT A% Wi Otk ORI T
bole, Zhnd, HRIXHHDOHFR, 3 —w v oa03k, K, XU T A2 K,
72 EEERBMR OB R 2R 2D £,

200 6FIZIFA XY ATIAEGORENH YV RET VT EIESEORTZ FLEITIC
fra, RICHET CEADISHAMED L DmE 2 BARDIFETSELE T L H LT
FAHLTCWET, ZORFET, BEREKNDNDY, GERINVTERGTRDHDIE LR
WZEZXTEMLIZNWHOTY, SMINHE, Bl ClHEEc o miRERD 4|
ZOMEMOEEZ SNZEEREZEBERO T 2 ATRMAEOHAY YT —0 77 2 %D
H L TSN BREICES @ W LET,
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