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1. Uvod

'LSORPVNL UDG YODVWLWD MH LQWHUSUHWDFLMD VHL
u programskom paketu Peffé2014. Naftno SOLQVNR SROMH 6WUXaHF QDOD
GHSUHVLMH D JODYQD OHAaLadaWD XJOMLNRYRGLND QDOD]
VWUXNWXUD SROMD 6WUXAHF MH L]GXAHQD UDVMHGQXW
reversnih i normalnih rasjeddidYLU HW DO =DGDWDN RYRJ GLSC
LQWHUSUHWLUDWL VHL]PLpNH L EXaRWLQVNH SRGDWNH C
RGJRYDUD NURYLQL VHULMH OH&LaAaWD $ 3ULOLNRP VWUX
rasjedatest UDQ MH QL] VHL]PLpPpNLK DWULEXWD NRML VX WUHE
UDVMHGD G6HL]PLpNL DWULEXWL VX PDWHPDWLpPpND WUDQ
GUXJL REOLN pLPH VH RPRIJXUXMH GUXJDpLMLRE&RIOHG QD
VX UXpQR LQWHUSUHWLUDQL QD WHPHOMX SUHNLGD NR
DWULEXWD SREROMAaDYD VH SULND] WH VH SUHNLGL PRJX

8 UDGX MH NRULAWHQR GHVHW YROXPHQVNLK VHL]PLpNL}
proiLOL L YUHPHQVNL SUHVMHFL .RUL&AWHQL VX DWULEXWL
odstupanje kuta nagiba, lokalni strukturni kut nagiba, maksimalna zakrivljenost, minimalna

]DNULYOMHQRVW QDMYHUD SRJLWLYQD |DQRYWOM ISQ R WC

tragova.



*HRJUDIVNL L JHROR&GNL SBONQVERG $RIOWID GOV WXQARH F
*HRJUDIVNL VPROHIDWDR IQPRW IR 6WUXAaHF

Naftno SOLQVNR SROMH 6WUXAHF QDOD]JL VH X QHSRVUI
SRSDYDpH XPBVODIMNDHPNRM axXSDQLML VOLND L VOLND
km? Naftno SOLQVNR SROMH QDOD]L VH NP MXJR]DSDGQR |
MXJRLVWRpPQR RG =DJUHED 3ROMH 6WUXAHF LPD SRJRG
autocestu A3 (BregadraLSRYDF RG NRMH MH XGDOMHQR SULEOLAQF

ZagrebVinkovci- 7TRYDUQLN RG NRMH MH X G D QprdkQ poljg balzEiO L & Q R
se blizu magistralnog naftovoda.
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Slika2.1 *HRJUDIVNL SRORAQWVINRD ISWRXRMD 6WUXAaHF

SRMHGLQL GLMHORYL SROMD PRUIRORANL YUOR VX UD]OLFEL
EUHAXOMNDVWL WHUHQ V QDGPRUVNLP YLVLQDPD L]JPHYX
nalazi ravnica s nadmMNRP YLVLQRP RNR P ,VWRpPpQL GLR SROM
/IRQMH WH SRWRND 2E&AHY NRML XWMHpH X /RQMX 3RWRN
ULMHND /RQMD WHpH MXaQR RG SROMD



Slika2.2 (NVSORDWDFLMV NR BRWRHQAWSIXBARUDGD 3RSRY

*HRORAND JUDYD XaHJ L A&LUHJ SRGUXpMD

3ROMH 6WUXA&HF QDOD]L VH XQXWDU VWUXNWXUH 2VHI
6DYVNH GHSUHVLMH 3DQRQVNRJ EDJHQVNRJ VXVWDYD D
9XNRPHULPNLK *RULFD 6DPRERUVNH L ORVODYDpPNH JRUH
RNUX&XMX SROMH UD]OLpPpLWRJ VX VDVWDYD L VWDURVW
VHGLPHQWQLK VWLMHQD QHRHYyEVIRKUBRGDRIUHBUDQVJIU
QHRJHQVNL VHGLPHQWL X NRMLPD VH QDOD]H JODYQD O
SUHNR P 'HYLU HW DO *ODYQD OH&LAWD QDOD]H
L ,YDQLU *UDG D PDQMD OHA&ALAWD QDOXj.7YH XQXWDU IRL

2.2.1. Panonski bazenski sustav

SDQRQVNL ED]JHQVNL VXVWDY SUHGVWDYOMD SRGUX
VMHYHUQH VWUDQH OH]JLMVNH SORpH QD LVWRNX $0OSD
Panonski bazenski sustav spada u skupinufz@UbL K ED]HQ D DH® JE DE\DLRNV pLM
VWYDUDQMH J]DSRpPHOR X RWQEDQJX SRGYODpPpHQMHP (XURI

5HSXEOLFL +tUYDWVNRM SULSDGD GLR EDJHQVNRJ VX
'UDYRP L . XSRP D VIOLVWHRIMLSRHVR® LbGIKVWEDYVNH 'UDYVNH
6ULMHPVNH pLML MH SRVWDQDN YH]DQ X] DOSVNX RURJH
'LQDULGH 9HOLU



BRGORJD 3DQRQVNRJ ED]H Q D-métarpdriQiMkedksa@aRdzdsk® W V N R
starost. WH RG VHGLPHQWQLK NRPSOHNVD PH]J]RIRMVNH VWDL
pio-NYDUWDUQH QDVODJH D ORNDOQR XWYUYyHQH VX L QHI
9HOL 3DQRQVNL EDJHQ QDVWDR MH VLQVHGLPH\
moFHQD ]DSRpLQMH HNVWHQIJLMVND ID]JD X NRMRM GROD]L
VWDQMXMH NRQWLQHQWDOQD NRUD WH RQD VH RQD SRpl
dijelu (Horvath, 1993). Sedimentacija u neogenu odvijala se sukcesivnh UMD ORA& QD
APDJDFLNOXVD3® NDR SRVOMHGLFD WHNWRQVNLK SURPMH
ekstenzije a potom i kompresije te promjena lokalnog karaktera kao promjena sedimentacije,
VSXawDQMD EDJHQVNRJ GQD L NOLPDWWVLILKHSWUWURPMHQD ¢

2.2.2. Savska depresija

8 GRQMHP PLRFHQX |[DSRpHOR MH REOLNRYDQMH 6DY\
PDULQVNL UD]YRM GHSUHVLMH X VUHGQMHP PLRFHQX E
APHIJDFLNOXVX3® X RWQDWQUXKML GNHBUSDWMIKILXYSBRUDGLPQR V
VHGLPHQWL D SRWRP VH X EDGHQX QDVWDYOMD PDULQVN
SUHNLGD VH YH]D L]PHYyX 3DUDWKHW\VD L 7TKHW\VD 1DNRC
SRYHUDYD XW Mad B DuMkashéPapony pliocenu i kvartaru zbog dotoka
VODWNRYRGQLK WHNXULFD QDVWDOR VODWNB RGQR MF
reducirano tijekom pleistocena i holocens8 GUXJRP APHIDFR &AM X\HXIRWPDF
,YDQLU *UDG .QREAMURNRY®DROQWMH 8 WUHUHP APHJDFLNOXV.
formacije (slika 2.6).

8 SRGUXPMX B6DYVNH GHSUHVLMH S U LveXisdave radjard]L W XV
WHNWRQLND 9HOLI IDMpHAGH V-BhtikMal¥,@isba M X VW U
DQWLNOLQDOH VWUXNWXUQLK QRVHYD WHUDVD L VWUXN
VWUPLP SDUDNOD]DPD D PRJX VH JUXSLUDWL X WUL VNX:!
(SZ--, SRSUPQOQD-SUXAD QteidsjediHiS ¥ &IVQ MjBg V SIHHY IHU

4



Slika 2.3 Generalized Stratigraphic column of Sava depresgmm(@aa LP R Q



6WUDWLJUDIVNL RGQRVL SROMD 6WUXAaHF

1D SRGUXpMX QDIWQRJ SROMD 6WUX3aHFURKRYHYMODALN |
*UDG .OR&AWDU ,YDQLU AaLURN Rijeimasidda kionoRtidrafskagO L N D
UDVSRQD RG GRQMHJ GR VUHGQMHJ PLRFHQD RGJRYDULI
IRUPDFLMH SUHYODGDYDMX NUXSQRJUQDWWR/MB]POIKWW UH
NRQJORPHUDWL 8] NUXSQRJUQDWH VHGLPHQWH QDOD]H
djelu formacije dominiraju sitnozrnati sedimenti poput lap@&E RIJDUHQLK YDSQHQD
komponentomNa osnovu presjeka sitnih planktonskih foraminderRGUHYHQD MH EDG
starost sedimenata@R AaH QLK X G XE O NPiklfa & M.H1092). Di3kdtdamno na
naslage formaciie3UHpHF QD O Lfgracke Prkv¥ @dnjpbion), a odijeljene su
HOHNWURNDURW DA QaskRge kataNdizir&rRjeriaMaporovitin vapnenaca i
YDSQHQDpPNLK ODSRUD NRMLPD JHQHUDOQR SDGD XGLR NI
PODYyLP QDVODJDPD D WDERDHQHQRMXVVUGIBGWARYRGIARQRF
QDVODJH LVNOLQMDY D MrKeronORs$ KovkhRdijaNFDROR MiijeleaLj® odP D
IRUPDFLMH ,YDQLUO *UDG 8 IRUPDFLMX ,YDQLU *UDG VSDC
SMHVNRYLWLK ODSRUD NRML VX L]GYRMHQL SRG QD]LYF
IRUPDFLMH L]GYRMH Q L] WXR® VeHNaR®IIQ BB & i & s Bvijala
u slatkovodneE UD N L p Q R Ma MibhuHgBdir@ehtacijskog bazenalOHNWURNDURWD
PDUNHURP = RG IRUPDFLMH ,YDQLU *UDG RGLMHOMHQH \
IRUPDFLML .OR&w B UsydhDdorjem dijeliNKkrdkierikdrana izmjenom lapora,
SMHVNRYLWLK ODSRUD ODSRURYLWLK SMHapHQMDND L S
/IHSVLpNL ODSRUL 3ROMDQD SMHapHQMDFL L *UDEHUVNL
LIGYRMHQpPHOQMI®MH&RG QD]JLYRP %UHJL SMHapHQMDFL
REXKYDUD VHGLPHQWH JRUQMHJ SRQWD RGIRMAHOMHQD N
IRUPDFLMH .OR adurijebh dj¥ID fRrimacijeBpreviadavaju lapori s proslojcima
SMHAPHQMDNBMHRML WKHBEEYLFX -HAHYR pODQ 8 NURYLQ]!
V SURVORMFLPD ODSRUD L ODSRUL NRML VX LIGYRMHQL X
SMHapHQMDFL 8 VUHGQMHP GLMHOX IRUPDFLMH QDOD]H
Bujavica SMHaAapHQMDFL L ODSRUL V SURVORMFLPD SMH&apHQM
.ULYDM pODQ 8 JRUQMHP GLMHOX IRUPDFLMH SULVXWQ
komponentom, pa se uz lapore pojavljuju i glinoviti lapori. Uz lapore u ovom djelu foemacij
SRMDYOMXMX VH L SMHapHQMDFL L SLMHVFL WH |]DMHG



SMHApHQMDFL &LJOHQLpPNL ODSRU L 9RORGHU pODQ 6
slatkovodneEUDNLPpQRM VUHGLQL (OHNWRGNRUWUR Y Bhet Pa PUDRIN
RGLMHOMHQD MH IRUPDFLMD /RQIMED L & Q B-pRiGHcRBIEQN NJRD V |
holocenske starostt RGQRVQR L]PHYyX HOHN VDURSNYRM Q&HQWR B PHDQDI
RYH IRUPDFLMH QDM]QDpDMQLML OLWRIGeRaNAr kojDBeQ RY L V)
QDOD]J]H OHUH L VORMHYL SLMHVND a4aOMXQND WH SMHapHGQC
6HGLPHQWL RYH IRUPDFLMH WDORAHQL VX X VODWNRYRG



Slika24 *HQHUDOL]LUDQL JHROR&GNL VWXS QDIWQRJ SROM



7THNWRQVNL RGQRVL SROMD 6WUXAaHF

BWUXNWXUX 2VHNRYR pLQL DQWLN O lzxapad) Buljpke @ kmMH G X O N
SRSUHpPpQD RV GXOMLQH N B D $\Q VQLIH\NIRLAAINGRD XNGIX 8 Q HK/ M
QHNROLNR SRSUHPQLK QRUPDOQLK UDVMHGD X WHNWR
]IDVHEQX KLGURGLQDPVNX FMHOLQX 'HYLO HW DO
oblikovanadjelovanjem kompresija pliocenu kvartaru istovremeno sa stvaranjem gornjih
paludinskih naslagal'e je postala pgodna strukturna zamka za ugljikovodikelektore

bLQH SLMHVFL L SMHapHQMDFL RGQRVQR VLWQR]JUQDWI
XJODYQRP RG NY DUrefalaLs pvimj@ssinpeDsilt&ViLgkneP Ugljikovodici su se
DNXPXOLUDOL X OHAaLAaAWX S tasjpdiruta@ HhERostaMjR st khkdDsg W L N O L
tektonska aktivnost odvijala u pleistocentHY LU HW DO 8 VUHGLAQMHP
dijelu poliatekRQLND MH PDQMH DNWLYQD WH VX WD SRGUXpMD
LVWLpX VH VNRNRYLPD GR P QD |®FDGQ@RPX G/UMHE QM
dijelu). SGUXJH VWUDQH LVWRPQL GLR SROMD NDUDNWHUL]LU
UDVMHGLPD LVSUHVLMHFDQ L UDJORPOMHQ X PDQMH VWU,
kako rasjedi predstavljaju bariigH L]PHYyX VWUXNWXWLQHWEDB®NRYD

SUHPD %URGX OHaLad&WD VHULMH $ L E VSDGDHdiXxsX JUXSX
HNUDQL]JLUDQD WHNWR @pNekran@ifaha tktonskdd & MBRMCR ANL 3 UH
Levorsenu pripadaju kombiniranim, struktursivatigrafskim zamkamasa rubnim

kontaktom naftavoda.

6 REJLURP QD YLAHEURMQRVW O Hailpadutiva@i®©ditijelidno$eOL QD Q
X WUL HNVSORDWDFLMVND R EiyHbl W, D7, paadsYs', REMBBNW pLQH
P2 GUXJL HNVSORDWDFLMPNE, RAZ-MH NHAY bil GIRNV DHALAWD S7 L
eksploatacijski objekt gL QM HQ MH R G 1,\&0eb, ¥, G a HJ LAWHDGDRAQMHJ G
D VHULMH iMpHa MR b WoD i, X E VHULML 'HYLU HW DO
UH]JHUYL QDIWH QD SROMRKIi&D/OHD X &HaX ZONHRAE \® L\PHDU S M H

1D SROMX 6WUX&HF SRVWLJQXW MH SURVMH pfsastavaF USDN
i IXVWRUH GROHQOLWI P



3.3DbVHL]PLpND PMHUHQMD

7THPHOMQD JHRIL]LpND PHWURGNLXRY\RGURBLY B Q MIPIH
UHIOHNVLMVND VHL]PLND L WR ]JERJ VYRMH YLVRNH UD]
GXELQDPD RG QHNROLNR WLVXUuD PHWDUD 5HIOHNVLMVN
geologiji za otkrivanje struktura povoljnih zekupljanje nafte i plina na dubinama od
QHNROLNR VWRWLQD GR QHNROLNR WLVXUD PHWDUD 6HL
"PMHUHQMD "PMHUHQMD VH YUaH OLQLMVNL WDNR GD
profilu, dok se kod 3D mjerenjaija s prijemnicima postavlja okomito na liniju s izvorom

energije.

5HIOHNVLMVND PMHUHQMD YHU VH GXOMH YULMHPH L]Y
PHWRGRP |IDMHGQLpNH GXELQVNH WRpPpNH pLML VH SRGDF
korekcije sustat pND L GLQDPLpPpND NRUHNFLMD D X] QMLK VH S
NRUHNFLMH QR RQH VX YHULQRP YH]DQH X] GLQDPLPNX N
korekcija u prvom redu namijenjena je otklanjanju utjecaja neravnog terena na kojem su

postavljenigeofoni.

'LQDPLpPpND NRUHNFLMD ]D UD]JOLNX RG VWDWLpPNH RYLVL F
UHIOHNV 1D]JLYD VH MRa L 102 HQJ 1RUPDO ORYH 2XW

SXWRYDQMD V XGDOMHQRVWL RG WRpNE SDQ@QWRQWD UHOQ |
GXEOMH WR UH NULYXOMD ELWL EOD&H ]DNULYOMHQD 'LC
PRaH VH NRULVWLWL WDNRYHU ]D VPDQMHQMH GMHOR)
YLAHVWUXNLP RGELMDQMHP L]PHY X R&HOHNDMRUYDU LOM & P YA W
NRMH RGJRYDUD YUHPHQX SXWRYDQMD ARELpPQRJ® UHIOHN
VH QDNRQ GLQDPLpNH NRUHNFLMH QMLKRYH DPSOLWXGH

3D-VHL]PLpNL SRGDFL QD SROMX 6%8% ¥aié avsdimiohvjed QL V X
PDYDUVND WYUWND *(6 OMHUHQMD V Xelzinkkl Shith@bBbu DR S UF
VMHYHUR]DSDGQRP GLMHOX 6DYVNH GHSUHVLMH NRG LU
snimljeni su s preklopom od 25 Kyma lokaciji otprilike ® km sjeverno od Siska i 40 km
LVWRpQR RG =DJUHED =D L]JYRU HQHUJLMH NRUL&AWHQL V

.YDOLWHWD SRGDWDND SULOLpQR MH OR&D SRJODYL\
broja tragova postignuto slabo prekrivanje ibhR WHNWRQVNL YUOR SRUHPH
(Krklec et al., 2013)
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6HL]PLPpNL DWULEXWL

6HL]PLpNL DWULEXWL NRULVWH VH ]D WUDQVIRUPDFLN\
REOLND X GUXJL NDNR EL VH RPRJXULOD DQDOL]D SRGD!
UH]XOWLUD ]DSDADQMHP JHRORANLK ]QDpDMNL NRMH V}
SHL]JPLPNLP SULND]JLPD 7DQHU HW DO 6HL]PLPpNL DW
SRX]GDQLMH SUDUHQMH L LQWHUSUHWDFLMX UDVMHGD W
UDVMHGD VHL]PLPpNL DWULEXWL NRULVWH VHOINBNRYHU ]
LIPHYyX WDOR&QLK MHGLQLFD D X UDJUDGL OHAL&WD NRUI
SRSXW ]DVLUHQMD SURPMHQD X NYDOLWHWL OHALAWD
AXPDQRYDF 5D]YRM VHL]PLPNLK DWW IgEw/ D ]DSF

definiranjem trenutne amplitude i trenutne faze na cijelorv8Dmenu podataka.

6HL]PLpNL DWULEXWL WHPHOMH VH QD PDWHPDWLpPNRP
NRPSOHNVQH IXQNFLMH NRMD VDGU&L UHDOQX LeLPDJLQE
VQLPOMHQL VHL]PLpNL WUDJ D LPDJLQDUQD NRPSRQHQ

+LOEHUWRYH WUDQVIRUPDFLMH 2UH&NRYLU 5D]GYD
VDVWDYQH NRPSRQHQWH DPSOLWXGD ID]D GRELYDMX
interpreWDFLML , JUDpXQ VHL]PLpNLK DWULEXWD WHPHOML

(Schlumberger, 2007).
6HL]PLpNL DWULEXWL QDMpH&UH VH GLMHOH X GYLMH VNX

- ILJLPNL DWULEXWL

- geometrijski atributi ili konfiguracija refleksa.
PriizcadiovRJ GLSORPVNRJ UDGD NRULAWZ20Q4 Skojend |¢ paeljeldl L SD N F
VHL]PLpNLK DWULEXWD VOMHGHUD 6FKOXPEHUJHU

DWULEXWL NRPSOHNVQRJ VHL]PLPpNRJ WUDJD

strukturni atributi,

stratigrafski atributi,

- SRYUAGLQVNL DWULEXWL
U skupinu atributa ko OHNVQRJ VHL]PLpNRJ WUDJD VSDGDMX DYV
WUHQXWQH IUHNYHQFLMH WUHQXWQH IDJH NRVLQXV WUH
]D LOWHUSUHWDFLMX OLWROR&ANLK L UHJHUYRDUVNLK ]1QD
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U skupinu strukturri atributa spadaju varijanca, atribut prekida tragova, lokalni strukturni
kut nagiba, odstupanje kuta nagiba, strukturno zaravnavanje i dr. Atributi iz ove skupine

daju dobre prikaze kanala, grebena i diskontinuiteta (Schlumberger, 2007).

U skupinu stratid DIVNLK DWULEXWD VSDGDMX NDRV UHODWLYQI
za interpretaciju rasjeda i diskontinuiteta te kanalnih ispuna i grebenskih struktura
(Schlumberger, 2007).

6NXSLQD SRYUAGLQVNLK DWULEXWD GLMHOD VN WDV SR NV
DWULEXWD DWULEXWD REOLND VLIQDOD DWULEXWD P
RGUHYHQRJ LQWHUYDOD NRML PRUD ELWL X] SRMHGLQDPp

proizvoljnom vremenskom prozoru (Schlumberger, 2007).
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5 QWHUSUHWDFLMD VHL]PLPpNLK SRGDWDND L VHL]PLpNLK

SBULOLNRP L]JUDGH RYRJ UDGD QDSUDYOMHQD MH LQW
programskom paketu Petr&l 2014. Interpretiran je svaki 10 X]GXaQL HQJ ,QOLQH
10i SRSUHPQL SURILO HQJ ;0OLQH 8]GX&QL HQJ ,QOLQl
JHRIRQVNLK OLQLMD D SRSUHpPQL HQJ ;0LQH SURILOL S
WDNDY QDpLQ SRVWDYOMDQMD PRA&H DOL L QHd PRUD
, OQWHUSUHWDFLMRP MH XWYUYHQR UDVMHGD RG pHJD L
SRGDWDND GRELYHQLK L] EXaRWLQD LQWHUSUHWLUDQ M|
NDNR EL VH GRELOD SUHGRGAED R S U Xa&@nQadliXizebiakhl X NW X U
VX NDUDNWHULVWLpPQL X]GXAaQL SURILOL / L/ WH SRS
DWULEXWL VX SULND]JLYDQL QD SR MHGQRP X]GXAaQRP L SF
VH EROMH PRJX XRpPpLWL RSLVLY¥YMhQiRontadlivR MreéméyYskimDW UL E
presjecima. (eng. Timslice).

Slika5.1 3ROR4ADM LQWHUSUHWLUDQLK SURILOD X

5DVMHGL VX LQWHUSUHWLUDQL UXpQR QD WHPHOMX SUH
dobivao bolji, SUHFL]QLML UH]XOWDW X RGQRVX QD DXWRPDW\
LQWHUSUHWDFLMH NRULAWHQ MH NODVLpPQL SULND] EH]
LQWHUSUHWLUDQ RGDEUDQ MH QD WHPHOMX SRGIDWDND L
.ROHNWRU $ pLQH VORMHYL QDL]PMHQLpPQR XVORMHQRJ V
L SULMHOD]QLK YPODBRWHGMESMHARHQWBIMWDUD 'HYLU HV
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1D VOLNDPD L SULND]DQD VX GYD X]@®ké&eiu VHL]PL}
R]QDpHQRP V / XRpHQD VX pHWLUL UHYHUVQD L GYD Q
antiklinala koja je ispresijecana rasjedima, skokovi rasjeda iznose oko 20 ms kod normalnih
UDVMHGD WH RNR PV NRG UHYHUVQLK XMRYMWHID/H1BHX
LOWHUSUHWLUDQLK UHYHUVQLK UDVMHGD NRML WDNRYHU
DQWLNOLQDOD pLMD MB SEX® MG RR \EQUX SIRGUWB LYRVRE S U X
JOHGDMXuUL RG SURILOD / 8 HHRID SNURIQCOXSRVWDMX VYH
VWUDQH QD VMHYHUR]DSDGQRP GLMHOX SROMD 6WUXatF
6HL]PLpNL KRUL]JRQW NRML RGJRYDUD NURYLQL OHAaL&aAWI
dubinskom intervalu (2T) 0dl445 ms de875 ms.

Slika5.2 ,QWHUSUHWLUDQL X]GXaQL SURILO /
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Slika5.3 ,QWHUSUHWLUDQL X]GXaQL SURILO /

1D VOLNDPD L SULND]DQD VX GYD SRSUHpPQD SURILO
sie(veURLVWRN QD SURILOX / XRpHQD VX UHYHUVQD UDV
reversnih i 1 normalan rasjed. Tjeme antiklinale ispresijecano je rasjedima. Tektonska

SRUHPHUHQRVW MH LJUDAHQLMD QD SURILOX [JQDpROQLNRM
sRR1iRRZMRaH VH SULPLMHWLWL NDNR DQWLNOLQDOD SRVYV

prema profilu L3870. Na slici 5.6 prikazan je vremenski presjek za dvostruko vrijeme
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SXWRYDQMD YDOD RG PV QD NRMHP VygawedasjgdaHU PR J.
RR1 i RR2 te rasjedi RR3, RR5, RR6, NR7, RR10 kao i antiklinala.

Slika54 , QWHUSUHWLUDQL SRSUHpPQL SURILO /
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Slika5.5 , QWHUSUHWLUDQL SRSUHpPQL SURILO /
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Slika 5.6 Interpretirani vremenski presjek600 ms
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5.1. Kaos

$WULEXW NDRV VSDGD X JUXSX VWUDWLJUDIVNLK DW
ORNDOQRJ VHL]PLPpNRISVURJRDDD yXHYXVRDVH 'SRGE&VpMD QD
NDRWLpPQL VLIQDO PRJX SRYH]DWL V SRMDYDPD SRSXW
LVSXQD NDQDOD L GU 2YD PHWRGD SRJRGQD MH ]D NDR
NRQJLVWHQWQREUX RGIJRYDUDMX SRGUXPMLPD)V NDRWLpC

1D VOLNDPD L SULND]DQ MH VHL]PLPpNL DWULEXW N
SRSUHPQRP SURILOX / D QD VOLFL QD KRUL]JRQWDO(
ERMRP R]QDpHQD VX SRGUXpMD SRYHUDQH NDRWLPQRVW
SUHSR]QDWL UDVMHGL $WULEXW RPRJXUXMH SUDUHQMH I
ORFLUDWL DQWLNOLQDOX awRrR MH QD VOLFL SULND]EL
SULND]XMH DWULEXW NDRVD QD SRSUHDpQRMbrS tasgedi O X /

15 L 55 GRN MH UDVMHG 55 WHaH WRpPQR ORFLUDWL
LOQOWHUSUHWDFLMH QD NODVLPpQRP SULND]X EH] DWULEXMW
PRJX VH SUHSR]QDWL VYL DWULEXWL rabmekBasj@Hof RJOL X
QLVX ELOL YLGOMLYL X RVWDOLP SULND]JLPD WH VX RQL R
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Slika5.7 SWULEXW NDRVD QD X]GXaQRP SURILOX /

20



Slika5.8 $SWULEXW NDRV QD SRSUHpPQRP SURILOX /
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Slika 5.9 Atribut kaos na vremenskom presjeli600s interpretiranim rasjedima na

donjoj slici
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5.2. Varijanca

9DULMDQFD MH VHL]PLpNL DWULEXW QD HiskbhtiQuitethQ X SUY
SUHPD %DKRULFK L )DUPHU UDVMHGQH SRYUALQH ¢
VHL]PLpNH SRGDWNH NRML VH UD]JOLNXMX RG VXVMHGQL
SDWHQWLUDOL VX DWULEXW VHL]PLpN & rupimJdldvhen@& H NR M
odnosno diskontinuiteta iz ulazne grupe podataka. Rubni elementi predstavljaju horizontalne
SUHNLGH X NRQWLQXLWHWX DPSOLWXGH S$WULEXW YDUL
SUDUHQMH EURMD WUDJRYD NRMNWH WOXSIRPMXIBREQLKIDPS
SURILOD 7UHUOL SDUDPHWDU NRML VH NRULVWL MH YHUWL
UH]LGXDOQH KRUL]JRQWDOQH VWUXNWXUH L SREROMAaDYD
kutu nagiba rasjeda parametarrmsgenja, pa je tako za rasjede s manjim kutom nagiba
SDUDPHWDU PDQML D ]D UDVMHGH V YHULP NXWRP QDJL
L]IJODYHQLMD VOLND 6FKOXPEHUJHU

U izradi ovog rada atribut varijance pokazao se kao iznimno koristan, pogatovo
KRULIRQWDOQRP YUHPHQVNRP SUHVMHNX 3RGUXpMD GL
]JERJ QDJORJ SULMHOD]D L] VLYH ERMH NRMD R]QDpDYD SF
VH RGQRVL QD SRUHPHUH GH2).GUzMBranRpYikaz diskohtiéta,
YDULMDQFD RPRJXUuDYD L SUDUHQMH SRYLMDQMD VWUXNYV
prikazano zelenom isprekidanom crtom. U vremenskom presjeku mogu se prepoznati svi
UDVMHGL RVLP UDVMHGD 15 NRML MH @QipnvVRakjedNR7 SULNI
SUROD]L NUR] WHNWRQVNL SRUHPHUHQ GLR D QD VOLFL |
NODVLPQRP VHL]PLpPpNRP SULND]X 6 GUXJH VWUDQH DWULE
UDVMHGD 15 NRML QD NODVLpQRRVMHBIPHWNEP G QIDNRY)R K2
RQ WHPHOMHP SUHNLGD UHIOHNVD LQWHUSUHWLUDQ VDP

prikazan plavom isprekidanom crtom.
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Slika5.10 SWULEXW YDULMDQFH QD X]GXAaQRP SURIL
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Slika5.11 $WULEXW YDULMDQFH QD SRSUHpPQRP SURI
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Slika 5.12 Atribut varijance na vremenskom presjeki600 mss interpretiranim

rasjedima na donjoj slici
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6WUXNWXUQR L]JODYLYDQMH

StuUNWXUQR L]JODYLYDQMH HQJ VWUXFWXUDO VPRRWKLQJ
REUDGX YROXPHWULMVNRJ VLIJQDOD QD VHL]PLpNLP SRGD
radovima o brzoj strukturnoj interpretaciji sa strukturnim filtriranjem argummegntda

podaci koji su filtrirani prije automatske obrade daju potpuniju pokrivenost. Ovom metodom
VPDQMXMH VH aXP D GD VH SULWRP QH QDUX&aDYD YLGOML
rezultateod3DL]JODYLYDQMD 6FKOXPEHUJHU

Priizradi RYRJ UDGD DWULEXW VWUXNWXUQR L]JODYLYDQMH G
GLVNRQWLQXLWHWL VOLND MH pLaUD RG RULJLQDOD WH \
dao je najbolje rezultate vezane uz nagibe slojeva i lociranje strybtya antiklinale.

$SWULEXW VWUXNWXUQR L]JODYLYDQMH X RYRP UDGX NRUI

ostalih atributa.

Slika5.13 8]GX&4QL SURILO / QD NRMHP MH SULPLMHQMHQ
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5.4.0dstupanje kuta nagiba

6HL]PLPpNL DWULEXW RGVWXSDQMH NXWD QDJLED HQJ G
RWNULYDQMH QDJOLK SURPMHQD X RULMHQWDFLML VHL]
SWULEXW VH PR&H XpLQNRY L WRoSosn® slddije Qezaked stijeeM®R § H U |

SDVLYQLP UXERYLPD JGMH VSX4WHQR UDVMHGQR NULOR
2007).

BULOLNRP L]JUDGH RYRJ UDGD VHL]PLpNL DWULEXW SRND]IL
VX WHNWRQVNL SRUBHPEMX QB NRROH KK RIRDMYD UD]JOLND QD W
PRAH VH VD VLIJXUQRA&iUX RGUHGLWL WRpPDQ SROR&DM UD\
DQWLNOLQDOH QR GRELYHQL SULND] GDMH VDPR RNYLUQ
svim prikazimaGR VDGD QD SRSUHPQRP SURILOX GREUR VH XRp
GRN VH RVWDOL UDVMHGL QHAWR WH&H SULPMHUXMX VC
RGVWXSDQMH NXWD QDJLED GDMH GMHORPLPQR QHSRWSX
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Slika5.14 $SWULEXW RGVWXSDQMH NXWD QDJLED QD SRS
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5.5. Lokalni strukturni kut nagiba

6HL]PLpNL DWULEXW ORNDOQL VWUXNWXUQL NXW QDJLEL
LQNOLQDFLMH VHL]PLPpNRJ UH I QitiNe/ (SciiuvhEbege® ROD7TR G Y RG R

3UL LJUDGL RYRJ UDGD DWULEXW ORNDOQRJ VWUXNWXU
XpLQNRYLWLP DODWRP ]D SULNDJLYDQMH SRORA&aDMD UDV
povijanja strukture (slike 5.15 i 5.16).

Slika5.15 $WULEXW ORNDOQRJ VWUXNWXUQRJ NXWD QDJLE
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SULMHOD] L] GLMHORYD NRML VX RERMDQL FUYHQRP axWw
QHSRUHPHUHQLK GLMHORYD X GLMHORY HPREIRIN) B QGIL BB D ¥
YUOR MH QHMDVDQ SD MH V WRJD WH&ANR RGUHGLWL VDP
VOLFL QD SULPMHUX UDVMHGD 15 L 55 pLML MH SROF
QLWL MHGDQ SRORADM U pratMrie GdbeddiLRAsjedP RREX RR6 W R p Q F
PRJX VH SULEOLAaQR RGUHGLWL QR RVWDOL UDVMHGL |
prvenstveno kaosa i varijance. Za razliku od atributa kaemdanca odstupanje kuta
QDJLED NDR L NODYVL D Q RribuviekalhPstrptumi ki bilgiNeDgr&ponaje
UDVMHG 55 L X SOLULP VORMHYLPD OR&H VH ]DNOMXpLWIL

Slika5.16 $SWULEXW ORNDOQL VWUXNWXUQL NXW QDJLED (
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5.6. Atributi zakrivljenosti

SWULEXWL |]DNULYOMHQRVWL GDMX YDAQH LQIRUPDFLMH |
6 REJLURP GD VX RYL DWULEXWL L]YHGHQL NDR GUXJD GH
VX QD 4XPRYH RG GUXJLK DRWRALHE XW DU LQRH ALBDWL 8§ WRIEO MA
ILOWULUDQMD =D YROXPQH DWULEXWH |]JDGRYROMDYDM X
DWULEXWD ]DNULYOMHQRVWL PRJX VH GRELWL SRGDWFL |
odnosno rasjeda u zonama gdjVH VHL]PLpNL KRUL]JRQWL QH PRJX SUL
2SUHQLWR WR MH PRJXUH ]DWR aWR MH ]DNULYOMHC
WRpNL &WR MH GHIRUPDFLMD YHUD YHOUD MH L PMHUD ]
REUDYyHQDNWXPPOQD |]DNULYOMHQRVW PLQLPDOQD |]DN
]DNULYOMHQRVW QDMYHUD QHJDWLYQD |]JDNULYOMHQRVW
SUHSR]QDWL QD WHPHOMX VYLK PRJXULK QRUPDOQLK YUI
pozitiYQLP LOL QHJIJDWLYQLP YULMHGQRVWLPD |]DNULYOM
]DNULYOMHQRVW L QDMYHUD QHJDWLYQD J[DNULYOMHQRVY\
vrijednosti zakrivljenosti direktno proporcionalne krtim deformacijama (Santosh, et al
2013).

5.6.1. Maksimalna zakrivljenost

1D VOLFL SULND]DQ MH VHL]PLpNL DWULEXWL PDNVL
FXUYDWXUH NRULAWHQL X L]JUDGL RYRJ UDGD OR&aH VH ¢
nejasnu sliku. U nekim dijelovimaP RJX VH SUHSR]QDWL SRGUXpMD N
SRUHPHUHQD DOL UDVMHGL VH QH PRJX RGUHGLWL ORJ
SROR4ADMH UDVMHGD NDR @&WR VX 55 L 55 QD VOLFL $
]D SUDUHQMH QD iranteBtrivk@iR Fodt antiklinal iisinklinala.
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Slika5.17 $WULEXW ORNDOQL VWUXNWXUQL NXW QDJLED (
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5.6.2. Minimalna zakrivljenost

Na slikama 5.18 i 5.19 prikazan je atribut minimalne zakrivljenosti (eng. minimum
FXUYDWXUH NRULAWHQ SUL L]JUDGL RYRJ UDGD $WULEX\
GRELYHQLK DWULEXWRP PDNVLPDOQH |]DNULYONMBQRVWL
UH]XOWDWL VX ORaLML QHJR QD SRSUHpPQRP VOLND \
1D VOLFL NRMD SULND]XMH SRSUHpPpQL SURILO / PRJ.
WH UDVMHG 55 MHU VX SRGUXpMD R P dieQoD okdhiR UDV M}
SRGUXpMD &@WR SRND]XMH GD VX WL GLMHORYL YL&H WHN
UH]XOWDWH X YLGX SUDUHQMD SRYLMDQMD VWUXNWXUD
GDOMH QLMH GRYROMQR GD EHGUMMWY DS RORADQYRADNWEPROLR |

Slika5.18 SWULEXW PLQLPDOQH |[DNULYOMHQRVWL QD X]
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Slika5.19 $WULEXW PLQLPDOQH ]DNULYOMHQRVWL QD SR

1DMY H U Dzeki/jjerndst Y Q D

1D VOLFL MH SULND]DQ DWULEXW QDMYHUD SR]JLWL?®
FXUYDWXUH $WULEXW VH SRND]DR NDR GMHORPLPQR NRL
QDUDQPDVWRM ERML PRAaH VH SUHWY SebaniprikhAjelznatRoO RaD M
EROML RG RVWDOLK SULND]D GRELYHQLK DWULEXWLPD ]DTV
DOL VH SRYLMDQMH VORMHYD XRSUH QH YLGL SD MH QHPF
NDNR MH PHyX DW U kteaXidut reimdmpDaAdkrivij@ngsiHidadrnajbolje prikaze.
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Slika5.20 $WULEXW QDMYHUD SR]LWLYQD ]JDNULYOMHQRVW
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IDMYHUD QHJDWLYQD ]DNULYOMHQRVW

$SWULEXW QDMYHUD QHJDWLYQD ]DNULYOMHQRVW HQJ PI
5.21. Vidljiva su mjesta deformacija te se mogu predvidjeti lokacije na kojima se nalaze
rasjedi. Na slici 5.21 svi rasjedi, osim rasjeda NR4, se mogu lako odistditkao i ostali
DWULEXWL L] RYH VNXSLQH GRELYHQL SULND] QH RPRJXU>

Slika5.21 $SWULEXW QDMYHUD QHIJDWLYQD ]DNULYOMHQRVV
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$WULEXW SUDUHQMD WUDJRYD

$WULEXW SUDUHQMB WILANIR)ID VH@MLPQSWRUDpPXQRP SRG
APUDYOMH NRORQLMH3® ,QWHOLJHQWQL DJHQWL PUDYL
DWULEXWLPD NDR &4WR VX NDRV LOL YDULMDQFM®@a 2YRP V
VWUXNWXUQLK DWULEXWD MHU VH LVWLpX VDPR NRQWLQ.
6 REJLURP GD AXPRYL LPDMX NDRWLpPQX XQXWDUQMX VW
YMHURMDWQRVW GD iH MH DOJRULW D/R. NDRWNU IL EXB\oDX G D CDUWM
VDVWRML VH RG pHWLUL NRUDND  VHL]PLPNBXPYMHWRYI
GHWHNFLMD UXERYD SRPRiUX DWULEXWD YDULMDQFH LOL |
SUDUHQMD WUDJRYD 6FKOXPEHUJHU

UovomUDGX DWULEXW SUDUHQMH WUDJRYD NRUL&GWHQ MH
VOLNDPD L 2YDM DWULEXW QLMH VH SRND]DR RVR
QUOR MH WHANR SUHSR]QDWL SRORA&DM UDVMsivevai D LVWFR
GHILQLUDWL RGUHYHQH VWUXNWXUH SRSXW DQWLNOLQDC
NRULVWDQ QD SULND]X YUHPHQVNRJ SUHVMHND VOLND
DWULEXWX PRJXUH SUDWLWL SRORAaDMHu predvddtH@&®d pLPH

drugima.
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Slika5.22 SWULEXW SUDUHQMH WUDJRYD QD X]GXAaQRF
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Slika5.23 $WULEXW SUDUHQMD WUDJRYD QD SRSUHpPQR
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Slika5.24 $WULEXW SUDUHQMD WUDJR-YAD0 @8 infdgoreBrehV NRP S U

rasjedima na donjoj slici
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1D VOLFL XVSRUHGQR VX SULND]DQD pHWLUL YUHPHQV
PDNVLPDOQD ]DNULYOMHQRVW]DNIMNIHIQWMHNDNBRIQR D ME KR
YUHPHQVNRP SUHVMHNX GDMH DWULEXW YDULMDQFH DW
YUOR GREUH UH]XOWDWH D DWULEXW PDNVLPDOQH ]J]DNUL

Slika 5.25 Usporedan prikaz atributd) Erosa(b) varijance,(c) maksimalne
zakrivljenostii(d) SUDUHQMD WUDJRYD QD16OUOMHPHQVNRP SUH
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=DNOMXpPpDN

&LOM RYRJ UDGD ELR MH DQDOL]JLUDWL VHL]PLpNH DWU
GLVNRQWLQXLWHWD SD WLPH ODN&H L SUHFL]QLMH GHIL!
SRGDWDND VQLPOMHQLK QD SRGUXpMX SROMDR0OI@WUXAaHF
DQDOL]J]LUDQR MH GHVHW VHL]PLpNLK DWULEXWde WH MH
6WUXAHF LIDEUDQR MH JERJ VYRMH L]JUD]JLWH WHNWRQVNFH

8 SUYRM ID]L UDVMHGL VX LQWHUSUHWLUDQL QD NODVLY|
UDVMHGD GHYHW MH UHYHUVQLK L GYD VX QRUPDOQD 7L
krovLQH OHaLawD $ =DWLP VX ]D FLMHOL YROXPHQ ' VHL]H
DWULEXWL NRML SULSDGDMX JUXSL VWUXNWXUQLK DWUL
RGVWXSDQMH NXWD QDJLED ORNDOQL VWeEXNhKUQL N>
]DNULYOMHQRVWL PDNVLPDOQD ]JDNULYOMHQRVW PLQL
]DNULYOMHQRVW L QDMYHUD QHJDWLYQD ]JDNULYOMHQRVW
NRML SRPDa&H SUL LQWHUSUHWLUDQ M p¢ bifrd KQd_ &tribiity U X N W X
SULODJRGLWL ERMX L RVYMHWOMHQMH SUHPD VYRMVWY

dobiveni prikaz.

1D WHPHOMX GRELYHQLK SULND]D PRaH VH ]DNOMXpLWIL
GLVNRQWLQXLWHWD L QINDRROAabDYDOQMXDQBYMRGN WSDIQ M
pozitivha zakrivljenost 2YL DWULEXWL RPRJXULOL VX MDVQR SU
VHL]PLpNLP SURILOLPD $WULEXW SUHNLGD WUDJD QLMI
profilima, ali je dao jako dobre rezultate nRRU L] RQWDOQRP YUHPHQVNRP SUF
MH VOXAaLR NDR SULPMHU SUL LQWHUSUHWDFLML UDVMHC
VWUXNWXUQRJ L]JODYyLYDQMD GDR MH GREUH UH]XOWDWH
L]IJODYHQH SRGDWAWD INNRHI LV GKAVWLSNDR XOD]QL SRGDFL
DWULEXWD $WULEXWL ORNDOQL VWUXNWXUQL NXW PL
]DNULYOMHQRVW GDOL VX GMHORPLPQR GREUH UH]XOWDMW
odrediti precizno®L QHNL UDVMHGL VH QD WHPHOMX RYLK DWULE
UH]XOWDWL SRVWLJQXWL VX DWULEXWRP QDMYHUD ]DNUL
VOLNX QD NRMRM MH ELOR WHANR XRSUH RGUHGLWL SRVW

43



7. Literatura

Bahorich, M., and Farmer, S., 1996. Method of seismic signal processing and exploration,
U.S. Patent Number 5,563,949

Chopra S. Marfurt K. J. 2007. Volumetric curvature attribgtadd value to 3D seismic data
interpretationThe Leading Edge26/7,856-867

GRULUO 6 3DYHOLO 5/]J0 ) ODQGLF5 2 -HOURDNQDF / |
9 U D Q MA.RO0OR.(Revised Middle Miocene datum foitia marine flooding of
North Croatian Basins (Pannonian Basin System, Centightethys), Geologica
Croatica62/1, Zagreb

'HYLUO 7 6HpPHQ - 7KDOOHU - BWUXAHF OH&LAWD Q
R UHJHUYDPD QD IWH elddk@rieQdzije RAQIE, XagtdhX p Q

'HYLU 3 3HULU O %DXN $ 7KDOOHWEWD VHULBROAMIE 6
(ODERUDW R UH]JHUYDPD QD IW HN&ftsplda, ayrehRQG VWU Xp

JHKPHUV * +|FNHU & )DVW VWU X F\Wigrited fdtetigWwV HU S U H
Geophysic$8/4, DOI:10.1190/1.1598121

Horvath, F., 1993Towards a mechanical model for the formation of the Pannonian, basin
Tectonophysic225, 333358

.UNOHF 1 1RYRVHOHEF ( , YpLU . %UQDGD 6 1DJO %
Interpretacija 3-D seizmike naftneSOLQV NRJ SR O MMughjabatéd HF 1 $

oboLyLu 7 6 D IDVliriskokartiranje )DNXOWHWVND VNULSWD 5X(
QDIWQL IDNXOWHW 6YHXpLOL&WH X =DJUHEX VWU

2UHANRYLUO - SURFMHQD OHALAQLK ]QDpDMNL NRULA&W
modeliraQMD QD SULPMHUX SROMD 6WDUL *UDGDF =DJUF}
=DJUHEX 5XGDUVNR JHROR&ANR QDIWQL IDNXOWHW =I

3DYHOLGO ' OLNQLO O O6DUNRWLUO aODW 0 (DUO\ WR
in lacustrine and marine environmentsthe southwestern margin of the Pannonian
basin systemGeol. Carpathica49, 433443

44



3DYHOLO THFWRQRVWUDWLJUDSKLF PRGHO IRU Wl
sectorof the Miocene Pannonian Basin Syst&asin Researgh3, 359376

PikiD O 2VQRYQD JHRORAND NDUWDBWWD L WXP DR VD

BUHORJRYLUO ( 6DIWLUO % .XN 9 9HOLO - 'UDJD& 0 L
in the Croatian part of the Pannonian basectonophysic297, 283293

SURVWRUQL SODQ XUHYHQMD *UDGD 3RSRYDpH A6OXAEHC
7/04, 8/06, 6/09 i 5/12)
6DIWLO % 9HOLU - 6]WDQR 2 -XKDV * L ,YNRYLO a

source rocks and hydrocarbon reservoirs in 3k part of the Pannonian Basin

(northern Croatia and southestern Hungary)seologia Croatica56, 101122

Santosh, D., AditiB., PoonamK., Priyanka,S.,Rao,P. H.,HasanS. Z.,Harinarayand .,
2013. An Integrated approach for faults and fractures delineation with dip and

curvature attributes, ¥Biennial International Conference and Exposition, Kochi

Schlumberger 2007. Interpreter's guide to seismis atributes

aLPRQ - 6 K H RiykarSkN fregek. iR atrdtigrafske jedinice tercijara
SRGUXpMD 6DYVNH SRWROLQH LVWRpPQRJ GLMHOD 'UL
I1DIWDSOLQ )RQG GRNXPHQWDFLMH 60OXaeED LVWUDAL

ALPRQ - SULORJ VWUDWIXJS DIH 3pD @ LW DEdRUEHE® R R DUWXDY
naslagpnODyHJ WHUFLMDUD X 3DQRQVNBistrtad)d, RGN VMHYH
fakultet VYHXpLOLAWD X =DJUHEX =DJUHE

AXPDQRYDF J¥HRIL]JLPND LVWUDALYDQMDJBRE ]HP/GILX LYOR G
Zagrebu, Rudarskad H R O-RafiN fakultet, Zagreb

AXPDQRYDF 2VQRYH JHRIL]LpNL=D JLWHEU DAYLN PR AWH X
Rudarske J H R O-RadtN fakultet, Zagreb

Taner, M. T., Koehler, F., Sheriff, R. E. 1979. Complex seismic trace an&giphysics
44, 10411063

Taner, M., T., Schuelke, J., S., O'doherty, R. i Baysal, E. 1994. Seismic attributes revisited.
64" Annual International Meeting (pp. 1140406). Society of Exploration
Geophysics, Expanded Abstracts

45



TRPOMHQRYLUO % L &Va&go@QuRNerndry structuresiiR the border zone
between Alps, Dinarides and Pannonian Basin (Hrvatsko Zagorje and Karlovac
Basins, Croatia)nt J Earth Science (Geol Rundsc), 566578.

van Bemmel, P. i Pepper, R.E.F., 2000. Seismic signal processtigph and apparatus
forgenerating a cube of variance values, U.S. Patent Number 6,151,555

9HOLUO - *HROR&ND JUDyD |DSDGQRJ GLMHOD 6DYVNH
6YHXpLOLAWD Xx13@JddelE X VWU

9HOLO - "HLVVHU% 0 9BBDWDF % , LY NRY igéological 3H)
characteristics and exploration level of the three Neogene depositional megacycles
in the Croatian part of the Pannonian bablafta, 53/64, 239249

9HOLU -*HRORJLMD OdrialRudask@d H/RID RnafthRakultet, Zagreb

46



