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&HWWH WKgqVH H[LVWH JUKFH DX VRXWLHQ VDQV IDLOOH TXH
GH FH GRFWRUDW -H UHPHUFLH ODUF 5RELQ GH PIDYRLU DFI
\ D WURLVY DQV GH VYrWUH LQYHVWL GDQV XQ VXLYL UpJXOl
QRPEUHXVHYVY LOQWHUURJDWLRQV VFLHQWLILTXHYV -H UHPHUFL
HQ PRL GgqV PHV GpEXWV j O, QVWLWXW GH *pRJUDSKLH HW C
1DQWHV ,*$581 HQ OLFHQFH GH JpRJUDSKLH LO \ D GpMj KXL
SRXU VD JUDQGH LPSOLFDWLRQ HW SRXU VHV FRQVHLOV DYH

(Q VHFR®G MR WDRG (PHMWMMFE qUHY UHPHUFLHPHQWY DX[ SURIHV)\
RQW DFFHSWp GH IDLUH SDUWLH GH PRQ MXU\ GH WKqVH
OfpYDOXDWLRQ GT(GZDUG - $QWKRQ\ 8QLYHUVLWp GYIS$L[ OC
JUHLWDV 8QLYHUVLWp GH /LVERQQH ODULH +pOqgQH 5X] 8Ql
8QLYHUVLWp GH 5DEDW -H UHPHUFLH pJDOHPHQW OHV SUR
8QLYHUVLWpP GT$L[ ODUVHLOOH HW 6XHUJH 6XDQH] 8QLYHU
SULV SDUW DX VXLYL DQQXHO GH FH WUDYDLO GDQV PRQ &RF

OD JWDWXGH YD ELHQ V€U YHUV WRXWHV OHV SHUWROQQHV T
GRFWRUDW -H UHPHUFLH WUqV FKDOHXUHXVHPHQW (PPDQXH
VRQ pTXLBMH BZIOWHIRUPH GT1$QDO\WVHV GH &DURWWHV 6pGLP
$UPHOOH 'HFDXOQH /DXUHQW *RGHW %DSWLVWH /H ODXII 'L
SLRWURZVND O6DELQH 6FKREMMNH YD G UEBHU 6WDS/KDQ DLQVL TXF
SHUVR@@®HOLDYWUDWLI HW WHFKQLTXH GH Of,*$581 GX ODE
TpPOpGpWHFWLRQ *pRPDWLTXH /(7* HW GH OY2EVHUYDWRLU
$WODQWLTXH 2681% -1DL pJDOHPHQW XQH SHQVpH SRXU OF
%ULHDX /pD *XLOODXP IHWo DWW MWAGIKD) ISIWHXRKWHWXL PTRQW DVVI
UpDOLVpHVY DX ODERUDWRLUH GH JpRJUDSKLH SK\WLTXH OHU

-HAQLYV j VRXOLJQHU TXH FHVY WUDYDX[ GH WKqgVH QYDXUDLHC
RUJDQLVPHV TXL RQW ILQDQFp FHV pWXGHYV 012681% OD |
/(7 -WWHPHUFLH pJDOHPHQW OY(FROH 'RFWRUDOH '(*(67 GTD



WKqVH HQ ILQDQoDQW FHV WURLYV DQQpHV GH GRFWRUDW DS
GH Of(' HQ MXLQ OHUMRRQ QM XESB8H. SHMBDIRILTXH SRXU PC
FRQILDQFH GDQV GLIIpUHQWHY PLVVLRQV GIHQVHLJQHPHQW
UHVSRQWHIE OBPERWDWRLUHV /(7* (QYLURQQHPHQWY HW 3DO
&RQWLQHQWDX[ (32& HW *OLZLFH $EVROXWH 'DWLQJ PHWKR
GH UpDOLVHU OHV DQDO\VHV VPpGLPHQWRORJLTXHV HW GHQG

OHV SHQVpPHV YRQW HQVXLWH YHUV WRXV PHV FROOQJXHV H\
FRQWULEXp FKDTXH MRXU j OD ERQQH DPELDQFH GDQV OH Ol
&KULVWERSIKH (PPDQXHOOH )ORUHQW / HW 7 )UpGpULF /DXU
ODUWLQ ORKDPHG 5LZDQ 5RPDLQ 6WHSKDQH HW <DQQLFN
JUDQGIPHYRXYV WRXV SRXU WRXV FHV ERQV PRPHQWY SDVVpV

(W SRXU ILQLU MH WLHQV pJDOHPHQW j UHPHUFLHU WU/«
LQGLVSHQWWWOHYpXFVLWH 8Q JUDQG PHUFL j WRXV PHV DPL)
HIQDQW™ IWRXXV FHX[ SDVVpV SDU Of,*$581 'HSXLV FHV YLQJ!
SDV TXRWLGLHQQH VDQV YRXV OHUFL j ORKDPHG SRXU VD

PIfpFODLUHU GXUDQW FH FXUVXV XQLYHUVLWDLUH -H UHPHL
SRXU OHXU VRXWLHQ LQIDLOOLEOH OHUFL GH PYDYRLU WRX
DXVVL JUKFH j YRXV VL MfHQ VXLV O] (QILQ MH UHPHUFLH &
DQQpHV HW SRXU DYRLU pWp Oj GDQV OHV SKDVHV OHV SOX
SURFKHWWH WKgVH QIDXUDLW LQGXELWDEOHPHQW SDV pWp S









Sommaire

SHPHUFLHPHQWYV

6RPPDLUH

$YDQW 3URSRV

"QWURGXFWLRQ JpQpUDOH

&KDSLWUH

eWDW GH OTDUW

&KDSLWUH

SUpVHQWDWLRQ GH OD ]JRQH GpWXGH

&KDSLWUH

OpWKRGRORJLH

&KDSLWUH

/ID GpWHFWLRQ GH SpULRGHYV j IRUWV LPSDFWYV

&KDSLWUH

5HFRQVWUXFWLRQ GHV pYqQHPHQWY H[WUrPHV

&KDSLWUH

/I YTREVHUYDWLRQ GH WUDFHV GH WHPSrWHV DQW

&RQFOXVLRQ JpQpUDOH

%LEOLRJUDSKLH

ILVWH GHV SXEOLFDWLRQV HW FRPPXQLFDWLRQV

,PSOLFDWLRQ XQLYHUVLWDLUH

7TDEOH GHV VLJOHVY HW DEUpYLDWLRQV

7TDEOH GHV ILIJXUHYV

7TDEOH GHV WDEOHDX]|

7TDEOH GHVY PDWLQUHYV

&UpGLW 3KRWRJUDSKLH GH OD SUHPLQUH SDJH 2UDJH DX[ 7TUDLFWV GX &
3UHPLQUH SDJH UpDOLVpH DYHF J)UHHSLN <«






Avant-Propos

&HWWH WKqVH GH JpRJUDSKLH IDLW SDUWLH GYXQ SURMHW
JRQGDWLRQ GH )EBOFRIQVO@WWWWORQ GHV pYgQHPHQWV Pp
WHPSIWHYV | OfDLGH GHV PXOWL LQGLFDWHXUV a g
GLVFLSGIRXDLPWXGLHU OHV pYqQHPHQWY H[WUrPHV OfKLV\
LQWLOV XA PHUYV GH PHU HW VRFELpWpPV GDQV OHV SURYLQFHYV
JUDQFM';9, " VLQFOH 2 HW OHV JpRVFLHQFHV GDQV OHi SUpVFH
pJDOGWHGDQV OH FDGUH GYXQ 2EVHUYDWRLUH 5pJLRQDO GH\
/IRLUH $[H OfKLVWRLUH GHV ULVTXHV /25 & D SRXU
OTLQIRUPDWLRQXVUFOM@WILLYTXHYV F{WLHUV HQ 3D\V GH OD /R
XQH JHVWLRQ GXUDEOH GHV OLWWRUDX[ IDFH j FHV ULVTXHYV

(Q WDQW TXH JpRJUDSKH FHWWH FRPELQDLVRQ GH PpWKRGH
HW XQ DSSUHQWLVVDJH SUpDODEOH GHV GLIIpUHQWHYV VSpFI
HW OD GHQGURFKURQRORJLH &HV GHUQLqUHV VRQW DSSUyg
SUpFDXWLRQV SRVVLEOHV 'DQV FHWWH WKgVH QRXV H[SRVF
PpPWKRGHV GH SUpOqYHPHQW HW GIDQDO\WH HPSOR\pHV /D
VFLHQWLILTXHY HW DXWUHV YDORULVDWLRQV OLpHV j FH WU
SXEOLFDWLRQV VRQW SDUXHV HQ GDWH GH UpGDFWLRQ GH

UHYXH QDWLRQDOH HQ OLHQ DYHF OHV WUDYDX[ GH PDV\
LQWHUQDWLRQDOHY GLUHFWHPHQW OLpHV j FHVY WUDYDX]

(QILQ OHV FKDSLWUHV RQW pWp UpGLJIJpV GH PDQLQUH j SR
SUHPLHUV FKDSLWUHV H[SRVHQW OH FRQWH[WH pWDW GH
/HV WRKRLYLWUHV VXLYDQWYV SUPVHQWHQW OHV WURLV pWXC
GLIIpUHQWHY 1RXV VRXKDLWRQV FRQVWUXLUH GHV FKDSL
FRPSOH{RMW DYRQV DORUV UHSULV EULQYHPHQW HQ SUpDPEX
SRLQWV VXFFLQFW GY{pWDW GH OYDUW GH SUpVHQWDWLRQ
FKDAXQHV WURLV pWXGHV VpGLPHQWERRRI LITFKHO 6 R Q@ VIWHIKS R
UpVXOWDWY OJLQWHUSUpWDWLRQ HW OD GLVFXVVLRQ VRQW
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Introduction générale

1. Climatologie et eustatisme

1.1. Variations climatiques passées

'‘DQV RQWH[WH GH FKDQJHPHQW FOLPDWLTXH OfpWXGH GHV
GHVY JUDQGHY YDULDWLRQV FOLPDWRORJLTXHV HW HXVWDWL"®
SDVVpHV j GHV SDV GH WHPSV GLIIpHQWVH Q RXIWRDY RHQMVERE
SKDVBVPBWLTXHV SDVVpHV DQFLHQQHV LVVXHV GITpWXGHYV
GLIITpUHQWHY $ XQH UHFRQVWUXFWLRQ FOLPDWLTXH DOOD((
SDUWGUIIHHQFHY GH WHPSpUDWXUHYV SDU UDSSRUW j OTDF\V
JUDQGHYV SKDVHV GHV F\FOHV GH OLODQNRYLWFK HQWUH

LOQOWHUDDWDHY GH DQV %HUJHU % XQH UHFRQVW
KRORFgQHV j SDUWLU GH GRQQpHVY VWDQGDUGLVpHV GH GpEL
:DQQHU HW DO HW & XQH HVWLPDWLRQ GF

OTKpPLMBXYGH X FRXUV GHV GHUQLHUYV DQQpHV 0DQQ HW



1. Climatologie et eustatisme

JLIXUBHHSUpVHQWDBDIUR QW GRIQWLTXH GH O §KpPR VS HFEWKH Q®RHNG WHP SRUHC

$ VXU OHV GHUQLQqUH&RI@PHYV G UFFOXWEWWHW DO

% VXU OHVGHUQLQU HVQDRWAHMMHWWR QVIVGY HAHHW PSDUWLU GHV GRD %RO\G
HW

& VXU OHBHUQLqUHY DQQpHY GRQQpPHW EPDNUDLWHYV GH

6XU OHV SDV GH WHPSV OHV SOXV ORQJV OLODQNRYLWFK HV
D GpPDUUp LOJIIX{$H BYUDLW VILQWHQVLILHU DX FRXUV Gl
HQWUDLQDQW XQ PLQLPXP WKHUPLTXH 8QH QRXYHOOH SK
UHIURLGLVVHPHQW GDQV DSSUR[LPDWLYHPHQW DQV %
SpULRBHIQQWLDLUH DFWXHOOH GpPDUUpH LO \ D DSSURJ[LPEL
FOLPDWIOMOHVGB QWLTXH QRUG HVW IDLWH GH F\FOHV VXFEH\
JODFHV HW SKDVHV LQWHIIKAGORQE \HWOXY IURLGHYV

6WRQ)QXUY,H OHV REVHUYDWLRQV WUqV UpFHQWHY H[SRVHQ\

GHSXLV SUQV GHHVGP KRWEOMHPKgUH QRUG 0DQQ HW DO D
QRPEUHXVHV pWXGHV FH UpFKDXIIHPHQW FRQWHPSRUDLQ S
XWLOLVpHV SDU Of+RPPH &RRN HW DO GYfR* OH QRP G

WUBDMSRLQWHQW PDMRULWDLUHPHQW GX GRLJW OfDXJPHQWE
&2 HW GIDXWUHV *D]j (IlHW GH 6HUUH *(6 SDU FRPEXVWLR
SDU GIDXWUHV SUDWLTXHV LQGXVWULHOOHV RX DJULFROH
,QWHUJRXYHUQHPHQWDO VXU O (YROXWLRQ GX &OLPDW *,(.
DFWXHO HW HVWLPH TXH OJLQIOXHQFH KXPDLQH D pWp GpWI
GH OfRFpDQ GDQV OHV FKDQJHPHQWY JOREDX[ GX F\FOH GH
JODFH HW GDQV OJDXJPHQWDWLRQ GX QLYHDX PDULQ PR\HQ
IRUWHPHQW SUREDEOH TXfHOOH SXLVVH rWUH OD FDXVH SU
. "VLQFOH &H UpFKDXIIHPBQW KARRBRMEBRVPHIIQQH[HUIJXH QRWL
0D Q ® WO E JLJXUH & ,0 SHXW SUREDEOHPHQW LQGXL
F{IWLHIRXU OHV GL]DLQHV RX FHQWDLQHV GIDQQpPHV | YHQI
VXFFHVVLYHV HQWUDLQHQW XQH YDULDWLRQ UHODWLYH GX
KDXVVH GX QLYHDX PDULQ SHXW rWUH REVHUYpH FDXVpH
FRQWLQHQWDOHV XQH H[SDQVLRQ WKHUPLTXH GHV RFpDQV |
DQG &R]DQQHWILQYHUVH XQH EDLVVH GX QLYHDX PDULQ S
SPULRGHV IURLGHV /H *,(& HVWLPH TXH OH QLYHDX PDULQ F
HW FHQWLPQWUHV j OTKRUL]RQ 3DFKDXUL HW DO




Introduction générale

1.2. Variations eustatiques passees

/IHWDULDWLRQV HXVWDWLTXHV VRQW HOOHV DXVVL REVHUYD
1RXV DYRQV FRPEILOPWAIRQAY GBIPHPSOHYV GH UHFRQVWUXFWLRQ
SDVVpHV j WURLY pFKHOOHV GLIIpUHQWHY j SDUWLU GH WUI
J)DLUEULGJH *XLOFHHUMU QRXEVLGBQWLILRQV OfpYROX
WHUPH j SDUWLU GHV GRQQpHV H[WUDLWHV GH OfpWXGH (
FOLPDWLTXH QH VRLW SDV OD VHXOH FDXVH GH OD YDULDWL
FOLPDWLTXHYXIEHY RO@W QHWYV /D FRXUEH GH YDULDWLRQ GX
VWDELOLVHU YW\ HR UPHdBUSBAUHMFRW UHVSRQGOQQR ''RPLQL
GLW $' /IHV UHFRQVWUXFWLRQV UpJLRQDOHV GH OfpYR
*RVOLQ SUpFLVHQW BRY HGR DG B®ORXH UpDOLVpH GDQ
SUHQG HQ FRPSWH OD SpULRGH SRVWpPpULHXUH j FHWWH VWDE
HIWUrPHYV

/O)LIKWU SUPVHQWH XQH UHFRQVWUXFWDRDR® GRPIQYS$SDX PDU
UDSSRUW DX QLYHDX PR\HQ GH OD PHU PHVXUp GXUDQW Of
PWXGPMW D UHSULVH HQ LQWURGXFWLRQ GH OfDWODV PRQGLD
SHXYMQW WLVVPY DYHF WURLV SKDVHV FOLPOWUKX#HMVGH O
% OH UHIURLGLVVHPHQW PpGLpYDO Of2SWLPXP &OLPDWLT
*ODFLDLUH GLW 3%* /HV SKDVHV FOLPDWLTXHV FKDXGHV VH
KDXW WDQGLV TXH OHV SKDVHV FOLPDWLTXHV IURLGHV SUp\
6L OTRQ VH IRFDOLVH SOXV SUpFLVpPPHQW VXU OD SpULRGH
:KLWH WpPRL\m BA OJpYROXWLRQ UpFHQWH GX QLYHD)>
UplpUHQFp j YEIMPHVHW & PRQWUHQW OHV SRVVLEOHV FF
PRQGLDOHV GX UpFKDXIGHRMIW RIDEHIQQMWH [@@HWV&U&M\HQ
YDULDWLRQV HXVWDWLTXHV VRIQW EPGRRIDWDLIW H VG KDW UDILPN K
OfHQUWUWHPHQW VpGLPHQWDLUH GH SDOpPRpPYgqQHPHQWYV H[W!L
VHUDRIDLVp VL OJHQYLURQQHPHQW GH GpS{W FDURWWp VH \
FRUGRQ GXQDLUH SURWHFWHXU HVW SOXV ILQ HW PRLQV KD

/[HV YDULDWLRQV HXVWDWLTXHV ORFDOHWDGHWREW H[SRVpHVY HQ VHFWLF
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J)LIXUS5HSUpVHQWDWRDIURQ@W GRIQBHRXQ\GH DMUERIIXM pFKHOOHYV WHPSR
$ VXU OHV GHUQLqQUHV DQQpHVY GRQQpHV H[WUDLWHV
% VXU OHV GHUQLgUHYVY DQQpHV GRQQpPHV H[WUDL\

& GHSXLVW' GRQQpPHV HRXKXDEWHMQGHKLWH
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2. Objectifs généraux et structuration de la thése

2.1. Une prise de recul selon trois échelles temporelles distinctes

/I N REMHFWLI GH FHWWH WKgqVH HVW GH GpYHORSSHU GHV DS
OHV pYqQHPHQWYV H[WUSPHW LGX GGDWPRLY pFKHOOHV WHP:
HPSOR\pHV GDQV OD OpPpWWdAUHDWXUH VFLHQWLILTXH

8QH SUHPLqQUH FKURQRORJLH HVW UpDOLVpPH j OfpFKHOOH
FOLPDWL'@XROBE@HBH &HWWH SpULRGH FRUUHVSRQG DX
HVWLPp GHSXLV SUqV GH DQV 30XVLHXUV pWXGHV XW|
PYQQHPHQWY H[WUrPHV HJ %DOW]HU HW DO -HOJHUVP
HW DO :LOOLDPV HW DO /TLQWpPUrW SULQFLSDO G
HVW GH SRXYRLU GpFHOHU GHV JUDQGHYV SKDVHV GH YDULDYV
DO 3DJH HW DO 6DEDWLHU HW DO 8Q FHQW
FRQFHUQH SRWHQWLHOOHPHQW SOXVLHXUV GL]DLQHV GID
WHPSPWXHXVHV SRXUURQW rWUH OLpHV DYHF OHV SKDVHV
FOLPDWLTXHV &ODUNH DQG 5HQGHOO 2UPH HW DO

/ID VHFRQGH FKURQRORJLH HVW FRQVWUXLWH VXU OHV
UpFKDXIITHPHQW HW GH UHIURLGLVVHPHQW VH VXFFgGHQW G
012&0 HQY $$j] OB$S* HQY $'" HW OH UpFKDXIIHPHQV
J)LIXUH & (OOHV VRQW FRPSDUpHV | OYDFWLYLWp WHPS
FKURQRORHJUPHW DXVVL XQH FRPSDUDLVRQ DYHF OHV UHFR
FOLPDWLTXHV WHOV TXH Of2VF320a 6D VBIRXY DLRW GL @ WOXMHQW HTU.

HJ )HDO 3pUH] HW DO +DVOHWW DQG %U\DQW 3RL
B3OXVLHXUV UHFRQVWUXFWLRQV GH O0f21% VRQW IDLWHYV
TURXHW HW DO /IH FRXSODJH DYHF OHV GRQQpHV K

PYQOQHPHQWY HW OHXUV LPSDFWV VXU OHV VRFLpWpPpV OLWWEF

1RXV WHQRQV j SUpFLVHU TXH FHWWH WKgVH QYD SDV SRXU ILQDOLWp
SDOpRULYDJHV RX SDOpRSD\VDJHV /D PpWKRGH DXUDLW pWp GLIIpUHQ)
HW GHV DQDO\VHV GH FH IDLW PRLQV IRXLOOpHYV SRXU GHV UDLVRQV Ol
/IHV SpULRGHV SUpFLVHV GH O012&0 GX 3%$* HW GX UpFKDXIIHPHQW DFWX
GDQV OD OLWWpUDWXUH VFLHQWLILTXH 1RXV XWLOLVHURQV GRQF XQH
/IHV SUpPLFHV GX 3%* VRQW SULQFLSDOHPHQW pYDOXpHV HQWUH HW
GDQV GLIIpUHQWY WUDYDX[ VFLHQWLILTXHV HJ %RQG HW DO
29%ULHQ HW DO :DQQHD SHIMUDRGH $' JpQpUDOLVH FHV REVHUYDWLF
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