Acc. Sc. Torino — Atti Sc. Fis.
140 (2006), 21-27, 1 c. di tav., ill. GEOLOGIA

,O WHUUD]]R GL 6W 1LFRODV QHOOYDOWD ¢
RVVHUYD]LRQL JHRORJLFR JHRPRUIRORIJI

1RWD GHO 6RFLR QD]LRQDOH UHVLGHQWH 52% (572 0$
SUHVHQWDWD QHOOJDGXQDQ]D GHO 'LFHPEUH

5LDVVX@WWHUUD]]R DPSLDPHQWH G/IWQORSSDWR V
'RUD %DOWHD FRQ FXL WHUPLRDDPHQWRR PGRHACH] 80D
GHL &DOFHVFLVWL FRQ 3LHWW HG B HIR&W D QRRUGEG gH WQHR
VWLPRQLR GL XQ JODFLDOH Z+{UBRLDRMIFD®R BKHXQ JO
XQD IRUWH VXEVLGHQ]D QHR WRIOMRN RBK IF DWERY 1B WO L
VDOL DOOD YDOOH SULQFLSEOH KD B R BBA\IDXW R DG IH(
OD 'RUD Z+UPLDQD 'D TXHVWD FRONWULGBLRIQR FRQV
VX XQD 1HRWHWWRQLFD FRQ DBIORGRLIBXRYILUBGRQD'
EOHPL VXO JODFLDOLVPR SOHLVWRFHQLFR GHOOD U}

$EVWUDKMV 6W 1LFRODV WHUUDVVHKROKWKH QRUMW
$RVWD 9DOOH\ LV QRW D PRUSKROREXMM VKSHGUP *
PHQW SUREDEO\ RI WKH 5LVV :QWP ZIQMHUNRIBFLDC
FDOFKVFLVWHY Rl WKH EDVHPBQOWGEXI$ WRZ1360 BHR W
WRFHQH *ODFLRORJ\ DQG +\G DROUMIKW KM VX BIGHQV H
VLQNLQJ Rl WKH &DOFVFKLVW RIQUWOO.Q& WRE DO
YDULFHV DORQJ WKH YDOOH\ EHWZHHQ /D 6DOOH DQ

5HVXPMHY QRXYHOOHYVY REVHUYDWILRRRODWI OD WH
GDQV OD KDXWH 9DOOpH GH $REXW P RRUWRDQMLHIXW TXL
PDLV TYLO VYDJLW GT1XQ JOPHQWSGEYLJIO D KMDHIH OPU
FLDUH 5LVV :«UP VXEVLGHQW DWHFREAMNLHQOQOHRYWKED
GHV IDLOOHYV JpRPRUSKRORJLITXRQWQ GRWE b WR QHT X
FRXUVH GX JODFLHU Z«UPLHQ Q HpfF KHRIPEQ HDXMHV IC
FROQOWRXUHQW OD UpJLRQ RQWDIUWRB X LHWOIR B RHNS K/'R
WASLTXH j OfDPRQW HW j OTDLYHD G CHISWW RRYQ MDGIO [
PDQGH GHV DQDO\WHV DSSURIRM@®EMHW W XL 3D O H
PRPHQW GLIILFLOHV j H[SOLTXHU

.(<:25'6 :HVWHUQ $0SV 1HRWHFWRQLEQYDFQVFLRORJ\ 4XDWH
J\ 4XDWF
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UHPHVVD

/D ULFHUFD GL FXL TXHVW R DLRWYDDRRQMLI QIS LLV B
PLH DWWXDOL FRQGL]LRQL GRHWVORK@R] GIL GD HWH R
WLYR SURJUDPPDWR H SLe HVWHYRHORPRH G/IDBKE BEH
Uz g VWDWR ULOHYDWR LQV&XMHEQHYOLSBQORGL Gk
SHUFKp LO PDOWHPSR GHOO KHOWWHM RUL RR/L KD YLLH

,O FDUDWWHUH HSLVRGLFR RIHK®DT X X3 DHOUHL W RV @&/l
SUHVHQWDUH VROR VRVWD®]LBIOR HQMRP HL & HIPLSWX-
YDOHQWHPHQWH FDUWRJUBLFHR WWDBGLJOREB WK D U

+R GHFLVR GL DSSURILWWD I SH U QP HBH &BOMWH P
PHWRGRORJLFR GL FRPH SURFSDBWVRQDBRULFHU FIU
VXFFHVVLYL GL RVVHUYD]LRGR GUHNWWHQWHQ®HV AR
GR SHU VFKHPDWL]]DUH OW WRVKSSH RN HDBS|WR’
OYRUGLQH FURQRORJLFR H WRJUFROWE FXL HVVH "

$ PH FKH GD VHPSUH YDGR ULB@&W H®GE RF RN M LlgWX
OD SDUWH HVVHQ]LDOH GHG\CLIF IV S HQ LTRHHQWIR] LFOQVH
JLFD H JHRJUDILFD FLz VHPE®DWWLHDH OLQ PR XN
UHQGD SLe FKLDUR H JUDGHYROHDWIOHLQRE GHBLVHE
DQFKH D FKL QRQ g GHOOD PDWHULD

/TDUHD GL FXL FL RFFXSLDPRGFK H lgH L QGALHJUHDNPW K
UHVVL GL ULFHUFD q TXH @GID GHIDOM\Y R W IR PP
JH[ H $SRVWD HG HVVHQ]LDO PHQRWHH FHRY WRIDIW R UNQD §

6DLQW 1LFRODV VL WURYD WDNR D® SIDRVH QRO
'RUD %DOWHD DOOJDOWH]]DW®L GHU Y LH WP HW BR (F LOLF
VRYUDVWD LO IRQGRYDOOH]]GL FKHFOD DBEWRNVL
YDPHQWH OD IRUPD GL XQ UWHWXWWWDLQ I RO Lq TXIDOLVP
QHWWDPHQWH VX TXHOOR RAUHGI@W D GH WAJD VY HIM
'RUD VRQR TXHOOH FKH SUPKXFRQRJIL D JIILRBW H
ODV FKH WHUPLQD SL* R PHU®PPHIOWR GHO®HBSLE
&DOFHVFLVWL FRQ 3LHWUH QHLQGL WKR RBHOXGD 'lRQ |
D SDUWLUH GDOOD 9DOOH @HO$FWDLHBDQ %HUQDUC

8Q EUHYH FHQQR GL *HRORJLF I6H MHR @ X8 WW DGR
ULJXDUGD LQYHFH OD *HRPRODROHRROR JIOD AHE® WK1
QDULR H OD *ODFLRORJLD /BLGIVWW HG $iH USSDLO RHMWF L
GHOOD VWUXWWXUD D ULFRSXPHRHDWLX Q L RXQHHV ®/D »
WLFD VLQFOLQDOH FRPSUH VU MWADD D GGDGHR UL UFHRFSH\
GHO 5LFRSULPHQWR =RQD 6HWLD {(HRWS$ROWQ FKG! I
FRSULPHQWR *UDQ 6DQ %HUQD W&R$RKWNL WURYD
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BULPH RVVHUYDI]LRQL

7XWWH OH FDUWH JHRORJLFRKH OLWR UD D3NXE BQLEV
FRODV FRPH FRVWLWXLWR GIDF RS P RRVALQY B PR Q L |
FRPH JLj ULFRQRVFLXWR DQRKHMH:GDQFRWWL HRP &H
PD PDL SXEEOLFDWR FLz QRQFKIH YHGH OLIFML VW6 X'W RN/
D VXG GD DIILRUDPHQWL GLWAFQFHVBRVFWH PROWIR
GLDWL GLQWRUQL QRQ FIOQ WQNDHFH 05 G X @ ROHDED V
WR JUDYLWDWLYR H GL VR QDIOKWRR \WQWPLEA R Q3/DH
VWR D ILQH GHWULWR GL FDOFHVFLVWL

$ FRQFOXVLRQH GL TXHVWH RUQBH RVIVHPDLH FEE
JKLDFFLDLR GHOOD 'RUD QR QHF ? DAD WHDEH IG/MDD DWR
VL QHOOD JRQD ODQFDQR DQHIGH WRDHPH GURKRRY
JKLDFFLDL ODWHUDOL DOORJYD GD 8 D 1IRRORYRFIDQ MRH
JUDILFD LO WHUUD]]R GL 6WO1RPRRBEG DY RN GWW DI G
DOOYDPELHQWH JODFLDOH LRWRH@RR R/ WG HWWVRPE
SHULJODFLDOH

6HFRQGH RVVHUYD]LRQL

3RLFKp XQ JKLDFFLDLR GHOODD YRIWM % DVOWAUHDDY HQUF
TXHVWR VHIJPHQWR YDOOLWRY \HVWR D\E BLDD RQMDV 6 LD\
WUDFFH 7XWWH OH PRUHQHOGHD JKR Q RFILLDAL G PIOQ)
QRVFLELOL ILQ QHOOYDQIWWE&DRQR GDWUIHD GLHU
H FLRWWROL GL DOWUH URFPHQ BURLVIVPDOQMIH JWUDC
SLFD HG HVFOXVLYD GHO ODVEEEBPR GR Q VO/RIDW/HW
GL XQD VLIIDWWD PRUHQD QDPPIDWXRMFRBGHO WHU L

$G RYHVW VXL WHUUDI]]L W WY $YWRK) R&pQ MDD P |
GL IRQGR Z+UPLDQH FKH VL HOHYPRWD LQRVDDSRKE
VLQLVWUD QHOOD ]JRQD GL $NOOW I 5 VXD|OTR BGK
3HU FRQVHJXHQ]D OR VSHVWRUPLGBOODUDLTXIXBL
WRVWR HVLJXR VL DJJLUDWDNVYLG H ORHV'RI D6 X ® B

/IH FDUWH JHRORJLFKH SLe UHFHRQH VFRKE@RULJIXIIBEH OR/QD,
&$ '1.,7%/.% IRJOLR $ RHWRVDR J I6FHRJ YU LIVRVD P S D OofD
1LFRODV YL q LQGLFDWD FmPRH; DQHSIDQJ W Bl UGMH GHWRRWHQEGER Z
UHFHQWH *29, 0 &DUWD *HRERIUFQ &GHD % HURDWLIEPR QYU D |
PRQW HG LO 9DOORQH GL 9HURVRBWX@GL 3UREGHPL QHRWHQR $(
GHQWDOL /fDUHD GL 6WLQDPRODN\.HQHOUWSKRNWR WD UFRQ
FDUDWWHULVWLFKH GHWULWLIFRWHR YBRAQARKIHT XH @GH(50D 9&0O0

&15 &HQWUR 6WXGLR 3WHFFQOBRPQWORIHQR $0BIWHUUD]
1LFRODV YLHQH LQGLFDWR FRPH 3*ODFLDLUH HQ JpQpUDO’
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SRVLWL JODFLDOL VL DUUHVWD®MFR FROWER QUL g
JHYHURJEXH WURQFD DG : LO JODFIR/ FRIQ WX G HERIC
FKH LO JKLDFFLDLR Z+UPLDQRRJ VR HIWRHE QB WRD WHR
GDOOD IDPLJOLD GL )DJOLH &KIFWE B DR @IRJUHHQLHRH H
SUDWWXWWR GL I0OXYLRJODIFLYDD H ¥R WL B QALDV E K\HU
GHWULWR FKH IUDQD GDOOH 63D UHWR @DVX G LG HAY L\
GRYUHEEHUR HVVHUH L GHSRVWYWH. SHWDZO DHE& MAHWIN
HURVLRQL SURGRWWH GDO JKLIDFFRLYVVRFEHQQW UL
DQWURSLFL QH UHQGRQR PRMWMRPRQHQRVRL ORIV \R }
SDUODWR FRQWHQJRQR LO *SJWRW RDIVYR GPLD KMV IV
FLD SUHYDOJRQR VX TXHGAD INGIWHFKID]TRE B GELL DD
QR ,0 JKLDFFLDLR Z+UPLDQROHVPBEDMWD HI )SILE ALQ B
FKH DQFKfHVVH FRQWHQHY DGR gL & P SSURERHRIR F
FRPH TXHOOR GHOOR VSHVVBXR GRG DIXH DFFQDWR"
'RUD OfDWWXDOH RVVHUY D ]HRWH KRGS I$ X2WIXIGUR @
SLs YDVWH

&Lz ¢ XOWHULRUPHQWH FRPSQWP\EGR BROOJDPS
IOXYLRJODFLDOH FKH VL HVQMHLQGEH WSHL &0U MRBR D]
DOWHUD]LRQH q DWWULEXHEHL® H B0 DWRJI G D FAL®) VR
WRJLQR~ (UD DOORUD LO ORQ%H RALDQYFFRP MRQVEI
JKLDFFLDL QRQ VHJXLYDQRYHHUVFRYBR R HE 0 DI DROJDH
6DYRLD" &RPXQTXH QRQ VL SXzGQ RXHHWRMWXOWERH
VLWL JODFLDOL VRQR SL+ B\ HDIRF R ®BY aH F&HOS HI
WHPSR GL TXHVWR JKLDFF L6 R1UE RQDVQ®RLQ RFIH X I
SRVL]JLRQH FKH KD DWW XD OPEBW B GHUFHY B DOV
WUDFFH GL GHSRVLWL JODHALDPR HLWH/ IQDHQ G H& Hz FQR
FKH QHO 5LVV LO WHUUD]]RHU D WXWXDWRD WXR A
VXD VXEVLGHQ]D q LQFRPLQFLDWD LQ VHJXLWR

7THU]JH RVVHUYD]LRQL

&HUFKHUHPR RUD GL FDSLUH WRD QH O XGH WRHQHP LIX
OfDWWXDOH VLWXD]JLRQH ORIVEXKMH Y D WR. HKRK & HDEIER
RYHVW H DG HVW LO WHUUWMWRI GW R WV DPHRGBYV F&(

8VR TXHVWR QRPH SHU LQGUPRUHYHAXMQED AD FFRQ L. GH]LR
PDWLYD 1 6 FKH q FRPSUHVD WD/ G&EH )ODO1LHDOLKYDWIHROQ 5HRQW
)DJOLD &KDUERQQLgUH /HYHURRQ®R G XRORH OB IJORBHW H RO BP
DQFKH LO GHWULWR FKH D )RYWXLVRDR YRSWORDR BAREWLR L
VRYUDLQFRPEHQWL FDVH GL )R WH WGHD ONWVEHOYBR RS LQROLVGL
GHOOR VFRVFHQGLPHQWR DI1UBRGDYIPAMBE GHRVOBDEYD XK GWHV
WUH GHO WUDVFLQDPHQWRNRIQU¥RH. G LEPV YR HY/IF VW 1 CH 5 WMWHRWY
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RPRUIRORJLFL H GHOOD FDW\DW B D/LL \GMDBLHD URH FA
JOLH QHOOD JRQD VRQR PROVORVQ XAPHRR/WH E MDHD'
VHQWDUOH WXWWH QHOOD FPI@ PP R HRORERED
&RPH JLj DFFHQQDWR ULVXO®Q DS BKMDH\HH DD 5SG X}
VWHPL XQR GLUHWWR 1 6 RVUDWGHHVDD IV OESDIU [R]

7UD OD YDULFH YDOOLYD GD ®W QSWH UBIH OFRWMAD
6DOOH VL LQWHUSRQH QHOM®ORGRHSH $HOIOHDUG K1
SLR H LUUHJRODUH 3Le D BROQWH WURUBY®ID R
QD] DXPHQWD IRUWHPHQWH ODIBRQGOR ] DRGAD MK
QDWH LO FRUVR GHOOD 'RUP SDWNDH\QMW B @PPPR BN
HYLGHQ]LD URFFH PRQWRQDWBHBOL}HYWMUMAKAD UH]GR
6 FRQ WLSRORJLD D JUDGLQBEW® WGLWIFH@GHYWB X
5XQD]

/H )DJOLH &KDUERQQLQUH /HYMWRYYR VS S IVHW B Q
IDJOLH PLQRUL DSSHQD GHV RULWQV F XABD WRQLRO SWL Ji
VWZ+UPLDQR YL q PROWR SLOFEREWRVWR/WVVR BEED
LO WHUUD]]R GL 6W 1LFRODVQR® FOR AR WDI)IRH SHK |
JQHLVV GHO 5LFRSULPHQWR 6D &PIOF® D B G\RWADFIR §
9HUGL ILJ $QFKH GD TXBVWL )GOWD GXLDHRWHL
UD]]JR GL 6W 1LFRODV QRQ qUAUPVYYIQIRQRD ULVVLD!

6DUj XWLOH RUD HVSORUD WH LSH W Y ® BHU B HAHODC
HVVR FRQWLQXL OD VHULH OSEHELOW R DU OARIQR U BIVXY\M
UHFHQWL (1 FRVu ORYLPHQWULWQHRAHQ WILWRUBD \WR |
QR QHO IOXYLRJODFLDOH H'ROD XWUER QB VOHURKHQHI R
FRVVH ILJ H VSHFLDOPH @MI® DVHQIHDVRU B R R \R U
RYH OD )DJOLD GL &KDLOOFR® UR OMUW HU WJJRR) KKIDU
WURQFDWR H SRL GHYLDWD ODHBRQR HGHqDDXXLQYALF
PROWR UHFHQWH FHUWDPHQWMFEKHJIRDRFH QiL 5D REL

,O TXDGUR GL TXHVWH WHUJH &V \VHU P D [LIRHILD V\LF
VIDFHQWH FRQ OD FRQFOXMLRE@BIFKIY V& EWVHGHDQWHF
VWDWR DQFKH LQ WHPSL PROMWRYREHERDQWWD REEXS
QHO ILDQFR VLQLVWUR GHOGHO D) DW W XM®H TAR Y/ I
QHSSXUH GDO PDVVLPR GHOOW MXERLIDG HRQDR VL VI
]JDWD WUDPLWH LO PRYLPHQWRs FRQ@J® BPD U VB PGIHX
GHO ORUR ODEEUR RULHQW B OGIH M @& XI) DY%GIQER® H R
FDVLRQDOL TXHVWH RVVHUYWRLRR IG K DX@QRHDSHSR U
VRSUDWWXWWR OD GLPRVWDVDYLPOE FKH DWHARD QF
OD 1HRWHWWRQLFD KD LPSRHRPRIDRQROLEHWHUPL

,Q HITHWWL ILQRUD FLz HWORWMHWROG (O FH VELLPR VW WBW Q RV
ULWWLPH H SHU LO &4DQDYHVH
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yLJ 6FKL]]JR JHRORJLFR JIPPEUIKRIORIQRERGHOOD ]R

, GXH WRUUHQWHOOL VXELWR LDE LBEROOWRVLGEDOKBNVEORWEBL PRO
GHOO18QLWj GHL &DOFHVFVYRQR PRVQVEIDHYWUNDOWU GID QXPHURVE
FKH DSSDUWHQHQWL D GXH:VIOWHWIIDRD LXQWRH 1 GEDM B fOHWORR V FK |
WDQR VROR XQD VHPSOLILFB]LRQHRFAEXBOWR SAD RQDHRR@IRL G
GDOOH DOOXYLRQL GHO WDLQDWI DWWDXBHYU z/ B IARRFORWYGHDBUR Y H
JODFLVY VSURIRQGDWR GL 6RRQGDPRQMAR D UAXHMWARL R SDUARRH Q R

GXDOPHQWH QH IDQQR IHGR FXH WHHL R RDQRD V8 i REIWJ MAHVOLLYID] P H ¢
GL &KDLOORG OD TXDOH DOONXQDQH>DIJSHD V@ FRRGIPHODOWRLE
GHOOYTDWWXDOH WDOZHJ GEBYWRWHHONVHRG V R FPIIUYRRGDQFHRK I
IDJOLD 1 6 SL RFFLGHQW D OH @ H&/MBERDD A QAN HXWO O B FIRKUH MWQWR Q
UD]]R GHO JODFLV GL 6W 1LFRODV YHGL ILJ

3HU FRPRGLWj JUDILFD LO GUWHWDRIQDRQU DR LOQGXHDWRUOBQWL
PHQWUH TXHOOD WUD OH GROWHNOBGiH GLQFEURDH]LRQH RUL]



