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ABSTRACT

The Southern Taranaki Basin is a predominantly offshore basin located between the two
LVODQGV RI 1HZ =HDODQG 7KH EDVLQ KDV D FRPSOH[ VWUXI
DORQJ DQ XQFRQYHQWLRQDOO\ VKDSHG SODWH ERXQGDU\ DC
DIlTIHFWHG WKH EDVLQ RYHU WKH ODVW a P\ 7KH IRFXV RI \
DQRERDO\WVLYV RI WKH 6RXWKHUQ 7DUDQDNL %DVLQ ZKLFK FRQVL
,QYHUVLRQ =RQH "DbQG ' VHLVPLF GDWD VHWY DUH LQWHU:
%DVLQ XVLQJ 6 P&®IXREdidséHDYIZONS that represent boundaries between
VLIQL,;FDQW VWUXFWXUDO HYHQWY 7KH KRUL]JRQV DQG WUL
VHFWLRQV SHUSHQGLFXODU WR WKH PDMRU VWUXFWXUHV Z}
OLGODQG M&y® OHKHVUHVWRUDWLRQV LQFRUSRUDWH XQIDXOWL
to measure the strain within each section and assess the overall distribution of strain within the
6RXWKHUQ 7DUDQDNL %DVLQ &UHWDFHRXV HIWHQVLRQ DVVE
*RQGZDQD VKRZV D UDQJH RI H[WHQVLRQ DORQJ WKH
HIWHQVLRQ LQ WKH (RFHQH WLHG WR WKH LQLWLDWLRQ RI V
SODWHY LQ WKH VRXWKZHVW UHVXOWHG LQ D HIWHQV
3DFL¢F 3SODWH VXEGXFWLRQ EHQHDWK WKH 1RUWK ,VODQG EI
VKRUWHQLQJ 'LWKLQ WKH ODVW P\ DV VKRUWHQLQJ FRQ
%DVLQ EDFN DUF HIWHQVLRQ PLJUDWHG IURP WKH QRUWK U
QRUWKHUQ VHFWLRQV XS WR VKRUWHQLQJ DFURVYV WKH
LQ VHFWLRQV LQ WKH PLGGOH RI WKH VWXG\ DUHD $FURVV
DORQJ WKH OHQJWKYV RI LQGLYLGXDO VHFWLRQV UDQJH EHW./.
This study shows that the latitudinal transition of strain over time across Southern Taranaki Basin

LV QRW DV XQLIRUP DV SUHYLRXVO\ DVVXPHG
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CHAPTER 1
INTRODUCTION
1.1 Introduction
=HDODQGLD RU WKH 1HZ =HDODQG FRQWLQHQW LV SUH\
IUDJPHQW RI FRQWLQHQWDO FUXVW WKDW LV QRW ODUJH HQ'
WKH 7DUDQDNL %DVLQ URXJKO\ LQ WKH FHQWHU GLYLGLQJ W
Taranaki% DVLQ LV PDLQO\ RIIVKRUH PRVWO\ ZHVW RI WKH 1RUW
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=HDODQG LVODQGV ZLWK WKH 7DUDQDNL 3HQLQVXOD DOVR C
IRFXVHV RQ WKH QRUWKHUQ HIWHQW RI WKH 6RXWKHUQ ,QYH
DUH RIITVKRUH GLUHFWO\ VRXWK DQG VRXWKHDVW UHVSHFWL
7KLY DUHD LV FROOHFWLYHO\ UHIHUUHG WR DV WKH 6RXWKH !
ERXQGDU\ RI WKH VWXG\ LV VKRZQ LQ )LJXUH DQG FRYHUV

The purpose of this study is to perform a structural analysis and characterize strain across

different latitudesZLWKLQ WKH 6RXWKHUQ 7DUDQDNL %DVLQ 3UHYLF

Taranaki Peninsula

AUSTRALIAN RIS

B
w3

PACIFIC PLATE

/ B 400 km

Taranaki Fault

Z

50 km

T e wel

Z ° / Reverse Fault

/, ;/.Sh /( Normal Fault
Figure 1.3: ODS RI IDXOWV DQG ZHOOV ZLWKLQ WKH 6RXWKHUQ 7I
LV WKH VWXG\ ERXQGDU\ 1XPEHUHG GDUN EOXH OLQHV DUH
WLRQV /ILIJKW JUH\ OLQHVY DFURVYVY WKH PDS VKRZ WKH ORFIL
DQG 6 ,) VWDQG IRU 6RXWKHUQ ,QYHUWHG )DXOW VLQF
ZLWKRXW QDPHVY \HW WKH\ DUH UHIHUHQFHG LQ WKLV VWXG
FDOLEUDWH WKH GHSWK FRQYHUVLRQ DUH ILOOHG ZLWK UHC



Basin with structural emphasis have included: Individual cross sections and restorations across
HLWKHU WKH QRUWKHUQ RU VRXWKHUQ SDUW RI WKH 6RXWKHE
'"HWDLOHG DQDO\VLYVY RI IDXOW VOLS IRU WKH 7DUDQDNL %DVl
FURVV VHFWLRQV ZLWK HPSKDVLV RQ WKH NLQHPDWLFV DQG

1LFROH , QWHUSUHWDWLRQV DFURVV WKH 7DUDQDNL ¢
DQG WKHLU UROH LQ WKH EDVLQ KLVWRU\ HJ .LQJ 7KUDVK
HW DO

7KLV VWXG\ PHDVXUHV WKH ORQJLWXGLQDO FKDQJH LQ V
IRU FURVV VHFWLRQV WKDW LQWHUVHFW WKH PDMRU VWUXF\
VHFWLRQV UHSUHVHQW D VLPLODU LQWHUYDO NP WR St
DFURVV WKH 1RUWKHUQ DQG &HQWUDO *UDEHQV )LJXUH
DQDO\VLV LV WR LGHQWLI\ ODWLWXGLQDO WUHQGV ZLWKLQ
EDVLQ KLVWRU\ GHWDLOHG LQ SUHYLRXV VWXGLHV $W SUH\
WUDQVLWLRQ IURP EDFN DUF H[WHQVLRQ 1RUWK *UDEHQ DQ
FRPSUHVVLRQ DVVRFLDWHG ZLWK WKH WUDQVSUHVVLRQDO $
VWXG\ YLVXDOL]HV DQG TXDQWL¢{HVY WKH H[WHQW RI VWUDLQ

$ VHFRQGDU\ REMHFWLYH RI WKH VWXG\ LV WR LGHQWLI\
WR SHWUROHXP SOD\V LQ WKH EDVLQ SDUWLFXODUO\ LQ WKI
7KH VRXWKHUQ KDOI KDV EHHQ OHVV VWXGLHG GXH WR GU\ H
OLWKRORJLFDO VHTXHQFHV SUHVHQW LQ RWKHU SDUWV RI W
DQG XSOLIW LQ WKH ODWH OLRFHQH 2IIVKRUH ZHOOV LQ WK
RQ WKH PDMRU VWUXFWXUHYVY LQ WKH EDVLQ DQG VXFFHVVIX
RI' VRPH VWUXFWXUHY \HW FHUWDLQ DUHDV RI WKH 6RXWKHL
RI WKLV VWXG\ DUHD KDYH QRW SURGXFHG DQ\ HFRQRPLF ZF
7KH WLPLQJ DQG YLVXDOL]DWLRQ RI VWUXFWXUHYV LQ XQGULC
LOQOGHSHQGHQW LQWHUSUHWDWLRQV RI WKH VHLVPLF GDWD F
VIQ ULIW &UHWDFHRXYVY SOD\V RI WKH 6RXWKHUQ 7DUDQDNL %



T

Taranaki Fault'
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50 km
g
Legend Sedimen Thickness
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Figure1.4: SHWUROHXP ILHOGY DFURVYV WKH HQWLUH 7
PHQW 7KLFNQHVY G5HYHUVH IDXOWYV DUH VKRZQ Z
7KH ERXQGDU\ IRU WKLV VWXG\ LV VKRZQ LQ UHG



SKDVHV RI 7T/DUDQDNL VWUXFWXUDO GHYHORSPHQW DUH DV IF
&UHWDFHRXV WR 3DOHRFHQH GHYHORSPHQW RI D SDVVLYH F
20LJRFHQH DQG DQ DFWLYH PDUJLQ EDVLQ IURP 20LJRFHQH



CHAPTER 2
BACKGROUND GEOLOGY

2.1 Basin Overview

7KLY VWXG\ DLPV WR LGHQWLI\ KRZ WKH VWUDLQ ZLWKLQ
GXULQJ VLIQL¢FDQW VWUXFWXUDO HYHQWY VLQFH WKH 6RX)
ORFDWLRQ GXULQJ PDQ\ RI WKHVH HYHQWYV 'XULQJ &UHWDFI
6RXWKHUQPRVW H[WHQW Rl 1HZ &D@HGRKUDVH*¥ BWXLQ QJLJIXUH
LQLWLDO FRPSUHVVLRQ FDXVHG E\ WKH LQLWLDWLRQ RI VXEC
FRQWDLQHG WKH VRXWKHUQPRVW H[WHQW RI WKH 7DUDQDNL
67% KDV FRQWDLQHG WKH ERXQGDU\ EHWZHHQ QRUWKHUQ HJ
FDXVHG WKH GLYHUVLW\ RI VXE EDVLQ NLQHPDWLFV LQ WKH

7TKH ERXQGDU\ SRO\JRQ VKRZQ LQ )LIJXUH VKRZV WKH
DUHD DSSUR[LPDW@OAL]H ®PVHPHQW OLWKRORJLHV ZLWKLQ
FU\WWWDOOLQH URFNV RULJLQDOO\ LQWUXGHG DORQJ WKH FR(

WKH HDUO\ &UHWDFHRXV %UDGVKDZ 7KH ROGHVW RYH!
&UHWDFHRXV LQ DJH HJ .LQJ 7KUDVKHU SHLOO\ HW D
7KH PRGHUQ 7DUDQDNL %DVLQ VKRZQ LQ )LJXUH FDQ E

‘HVWHUQ 6WDEOH 30DWIRUP DQG WKH (DVWHUQ ORELOH %HO
DUHDV H[SHULHQFHG H[WHQVLRQ EHWZHHQ WKH ODWH &UHWI
6WDEOH 30DWIRUP KDV UHPDLQHG WHFWRQLFDOO\ LQDFWLYF
(DVWHUQ ORELOH %HOW LV VR QDPHG EHFDXVH LW KDV EHHQ
(DVWHUQ ORELOH %HOW FDQ EH GLYLGHG LQWR WZR GLIIHUH:
1RUWKHUQ *UDEHQ DQG WKH &HQWUDO *UDEHQ DQG WKH VR
=RQH DQG WKH 6RXWKHUQ ,QYHUVLRQ =RQH )LJIXUH LQJ
30DWH EHJDQ VXEGXFWLQJ EHQHDWK WKH 1RUWK ,VODQG LQ
WKH 6RXWKHUQ ,QYHUVLRQ =RQH H[SHULHQFHG VKRUWHQLQJ
SUHH[LVWLQJ QRUPDO IDXOW SODQHV .LQJ 7KUDVKHU



EHJDQ LQ WKH QRUWK Rl WKH 7DUDQDNL %DVLQ ZKLOH VKRU\
%DVLQ 7KH WUDQVLWLRQ EHWZHHQ WKH VKRUWHLQJ DQG |
SODWH ERXQGDU\ JHRPHWU\ GHYHORSHG DQG VODE UROO ED
ERXQGDU\ GHYHORSPHQW LQYROYHG WKH VRXWKHUQ PLJUDW
VXEGXFWLRQ JRQH *LED HW DO ,Q DGGLWLRQ WR VOD
FROQWULEXWHG WR WKHVH FKDQJHV LQ SODWH ERXQGDU\ JHR
7D\ORU PDQWOH LQVWDELOLW\ 6WHUQ HW DO RU HURVL
5H\QHUV HWS$IWOWKH H[WHQVLRQ LQ WKH QRUWK FRQWLQXHG
SUHYLRXVO\ LQYHUWHG IDXOWV RFFXUHG LQ WKH &HQWUDO *
WKLV VWXG\ LV WKH &HQWUDO *UDEHQ DQG WKH 6RXWKHUQ ,
UHIHUUHG WR DV WKH 6RXWKHUQ 7DUDQDNL %DVLQ 67% 5H]

2.2 Early Basin History (>65 Ma)

%HIRUH WKH &UHWDFHRXVY ZKDW LV QRZ 1HZ =HDODQG Z
*RQGZDQD 8QWLO 0D WKH *RQGZDQD PDUJLQ ZDV VXE|
GXH WR VXEGXFWLRQ 7KLV ZDV IROORZHG E\ FUXVWDO H[WF
1HZ =HDODQG IURP *RQGZDQD H J %UDGVKDZ .LQJ 7KU
7TDUDQDNL %DVLQ ZDV RULJLQDOO\ WKH IXUWKHVW VRXWKHU

.LQJ 7TKUDVKHU JURP PDJQHWLF VXUYH\V 8UXVNL
RI WKH 1HZ &DOHGRQLD %DVLQ ZLWK ULIWLQJ EHIRUH RU GXL
WUHQG RI WKH 3DFL¢F $XVWUDOLDQ SODWH ERXQGDU\ DW Wk
PRGHUQ 1HZ &DOHGRQLD %DVLQ 8UXVNL ‘RRG JLIXUH
*RQGZDQD WKH SURWR LVODQG RI 1HZ =HDODQG ZDV RULJLQ
FRPSDUHG WR SUHVHQW GD\ ZKHUH WKH 3DFL¢F 30O0DWH LV QF
.LQJ 7TKUDVKHU 7TKH ROGHVW VHGLPHQWYV IRXQG ZLWEk
7DQLZKD )RUPDWLRQ )LJXUH KDW LV SUHVHUYHG RI WK
RQ WKH EDVHPHQW DQG OLHVY EHORZ WKH 5DNRSL IRUPDWLRC



PALEO-PACIFIC OCEAN

Figure2.1: 1HZ =HDODQG oD (GLWHG IURP .LQJ TKUDVKHU

UHSUHVHQWY D SDVVLYH PDUJLQ VHTXHQFH ZLWK VHGLPHQW
XSOLIWHG OD FRLQFLGLQJ ZLWK FRQWLQHQWDO H[WHQV
SQWDUFWLF $XVWUDOLDQ SODWH ERXQGDU\ .LQJ 7KUDVKHL
JRUPDWLRQ ZLWK WKLFNHU LQWHUYDOV WR WKH ZHVW FDQ E
EDVHPHQW WR WKH HDVW DQG FRXOG LQGLFDWH WKDW WKH
VHQVH DV HDUO\ DV OD .LQJ 7KUDVKHU

5HQHZHG H[WHQVLRQ RI WKH 1HZ &DOHGRQLD %DVLQ RFF
RSHQLQJ RI WKH 7DVPDQ 6HD 0D .LQJ 7KUDVKHU
Rl WKH 1HZ &DOHGRQLD %DVLQ DOLJQV ZLWK WKH OHIW ODW!|
WKURXJK PDJQHWLF DQRPDOLHV :HLVVHO +D\HV 7KH
7KUDVKHU LQLWLDWHG a OD DV D OHIW ODWHUDO REO
PRYHPHQW IURP WKH 1HZ &DOHGRQLD %DVLQ WR WKH 7DVPDC
WHUPLQDWLQJ LQ RU EHIR @riHedhetohHT VWYL R D DD DY L K DV V F
ZLWK WKH 7DUDQDNL 5LIW XQGHUOLH PXFK Rl WKH 7DUDQDNL
H[WHQVLRQ RI WKH 1HZ &DOHGRQLD %DVLQ DVVRFLDWHG ZLW
PHUHO\ DFFRPPRGDWHY GLIIHUHQW UDWHV Rl WKH 7DVPDQ V!



PRYLQJ DzD\ IURP WKH VSUHDGLQJ FHQWUH DW D VORZHU UD
WKH SURWR 1HZ =HDODQG ,VODQG )LJXUH .LQJ 7KUDVK
ZLWKLQ WKH VXE EDVLQV FUHDWHG E\ WKH 1RUWK 1RUWKHDYV
RI HHIWHQVLRQ DUH WKH 5DNRSL DQG 1RUWK &DSH )RUPDWLRC
LV FRPSRVHG RI WHUUHVWULDO VZDPS DQG ARRGSODLQ GHSF
WKH LOQLWLDWLRQ RI D PDULQH WUDQVJUHVVLRQ ZLWK VKDO
AXYLDO GHSRVLWV %RWK IRUPDWLRQV RQODS EDVHPHQW KI
SHQLQVXODV %RWK IRUPDWLRQV FRQWDLQ FRDO PHDVXUHYV
JRUPDWLRQ .LQJ 7KUDVKHU

2.3 Middle Basin Hisbry (65-30 Ma)

$IWHU WKH FHVVDWLRQ RI ULIWLQJ LQ WKH 7DVPDQ 6HD
PDUJLQ ZLWK GHSRVLWLRQ RFFXUULQJ ZLWKLQ WKH ED\ IRUI
JLIXUH DQG WKH SURWR 1HZ =HDODQG ,VODQG .LQJ 7KL
FRROLQJ DQG WKHUPDO VXEVLGHQFH FRQWLQXHG XQWLO WK!
WUDQVJUHVVLRQ DFURVV WKH EDVLQ .LQJ 7TKUDVKHU
.DLPLUR ODQJDKHZD DQG OF.HH IRUPDWLRQV )LJXUH PD
VRXWKHDVWHUQ ODQGZDUG H[WHQW RI SDVVLYH PDUJLQ VHT
¢QHU JUDLQHG PDULQH PXGVWRQHV WR WKH 1: 7KH PXGVWR
LQGLVWLQJXLVKDEOH VR WKH\ DUH JURXSHG WRJHWKHU DV
IURP HDUO\ 3IDOHRFHQH WR (RFHQH LQ WKH 1: RI WKH 7DUDQI
LOQWHU¢{QJHUV WKH .DLPLUR DQG ODQJDKHZD )RUPDWLRQV XQ
(RFHQH ZKLFK FRYHUHG WKH HQWLUH EDVLQ LQFOXGLQJ UHF
PXGVWRQHV )LJXUH

,Q WKH ODWH (RFHQH VHYHUDO DV\PPHWULF VXE EDVLQ\
%DVLQ GHYHORSLQJ FRDO PHDVXUHV RIWHQ ZLWK QR EUHDN
.LQJ 7KUDVKHU 7KH VHQVH RI IDXOW WKURZ RQ WKH
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Figure 2.2: 6 WUDWLJUDSKLF FROXPQ IRU WKH 6RXWKHUQ 7DUDQD
column shows the horizons that are interpreted and used to reconstruct the cross sections in
WKLV VWXG\ 7KLV FROXPQ FRPSDUHV WKH DJH RI WKH IRUP
WLRQV FRPPRQO\ REVHUYHG LQ VHLVPLF VXUYH\V ZLWKLQ W
WKH JHQ UDO GHSRVLWLRQDO HQYLURQPHQW DQG VWUXFW?>
ORGLILH IURP 5GHLOO\ HW DO



XQFOHDU GXH WR VXEVHTXHQW GLVSODFHPHQW .LQJ 7KUD
RI WKHVH IDXOWV LV JHQHUDOO\ DJUHHG WR EH QRUPDO EX\
7KHUH PD\ DOVR EH HYLGHQFH RI QRUPDO VOLS DORQJ WKH 7
VWUDWD QHDU WKH IDXOW .LQJ 7KUDVKHU 7TKH H[WHC
ODWH (RFHQH 20LJRFHQH DUH WKH UHVXOW RI $XVWUDOLDQ
&DUWHU 1RUULV .LQJ 7KUDVKHU .LQJ 7KH
VXE EDVLQV RFFXUUHG WR WKH QRUWK RI D VHULHV RI VXE E
VXEFRQWLQHQW DQG HYHQWXDOO\ PHUJHG WR EHFRPH WKH F

.LQJ 7KH LQLWLDWLRQ RI $XVWUDOLDQ DQG 3DFL¢F
SKDVH LQ WKH GHYHORSPHQW RI WKH PRGHUQ SODWH ERXQG

6 XEVLGHQFH RI WKH EDVLQ VORZHG QHDU WKH HQG RI Wl
UHVXOWLQJ LQ D KLDWXV RI VHGLPHQWDWLRQ DV SHQHSODQ
RFFXUUHG .LQJ 7TKUDVKHU 7KLV UHVXOWHG LQ DQ DQ
DQG 20LJRFHQH ZLWK D ODUJHU JDS LQ WLPH DW WKH VRXW
ODFN RI GHSRVLWLRQ DV D UHVXOW RI OHVV DFFRPPRGDWLR
.LQJ 7TKUDVKHU %\ HDUOLHVW 20LJRFHQH UHODWLYH
WKH LVODQGYTY VXEPHUJHQFH DQG D WUDQVLWLRQ LQWR D Vi
had few sources of clastic input into the basin and no deposition apart from turbidites in the

QRUWKHUQ HQG RI WKH EDVLQ RIIl WKH VKHOI .LQJ 7KUDVK

8QWLO OD VXEVLGHQFH RFFXUUHG DW UDWHV FRPPRQC
WKH 20LJRFHQH VXEVLGHQFH DFFHOHUDWHG 6WHUQ 'DYH\
D SDVVLYH PDUJLQ WR D FRPSUHVVLYH UHJLPH .LQJ 7KUDYV
EHJDQ VORZO\ SULPDULO\ DGMDFHQW WR WKH 7DUDQDNL )DX
UHJLRQDO VXEVLGHQFH DFFHOHUDWHG PLJUDWLQJ IURP WK}t
%DVLQ EHWZHHQ DQG 0D 6WHUQ DQG 'DYLH SULPDL
GRZQWKURZ DORQJ WKH 7DUDQDNL )DXOW )LJXUH & . LQ.
ZLWKLQ WKH EDVLQ FDQ EH DWWULEXWHG WR D AH[XUDO IRU

12



ZHVWZDUG PRYLQJ WKUXVW IURQW HDVW RI WKH 7DUDQDNL %
WKH VRXWKHUQ HIWHQW ZKLFK RQO\ VXEVLGHG GRZQ WR VK
.LQJ 7KUDVKHU 7KLY VXEVLGHQFH UHVXOWHG LQ PXF
VXEPHUJHG DQG VHGLPHQW VWDUYHG UHDFKLQJ PD[LPXP LQ
IRU WKH JHQHUDWLRQ DQG DFFXPXODWLRQ RI FDUERQDWH ID
HDUOLHVW OLRFHQH H J 1HOVRQ .LQJ T7KUDVKHU

20LJRFHQH UHSUHVHQWY D WLPH RI SURWR SODWH ERXQGDU
GH[WUDO UHODWLRQVKLS EHWZHHQ WKH 3DFL¢{F DQG $XVWUD
PLIJUDWLRQ RI WKH SROH RI URWDWLRQ .LQJ &RPSUHV
RQO\ PLOGO\ VR 1HOVRQ 7TKH VRXWKZDUG PLJUDWLRQ
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WKH 20LJRFHQH FRUUHODWHY ZLWK WKH VRXWKZDUG PLJUDW
VXEGXFWLRQ ]JRQH UHDFKHG WKH GHYHORSLQJ SODWH ERXQC
HDUOLHVW OLRFHQH .LQJ

2.4 Late Basin History (30 Ma - present)

%\ 1HRIJHQH WLPH VXEGXFWLRQ RI WKH 3DFL¢{(F 3O0ODWH Zz
DQG KDG D PRUH VRXWKHUO\ GLSSLQJ RULHQWDWLRQ WKDQ L
7TKUDVKHU 7KH HDUO\ OLRFHQH LV FKDUDFWHUL]HG E\ C
FHVVDWLRQ RI OLPHVWRQH DFFXPXODWLRQ FDXVHG E\ DFWL
the development of the modern plate boundary and the further development and localization of
WKH PRGHUQ $OSLQH )DXOW )LJXUH .LQJ DQG 7KUDVKHU
overthrust in the early Miocene was tidd UDQDNL )DXOW RQ WKH HDVWHUQ HC

(a) 40 Ma : (b) 30 Ma (¢) 20 Ma



7TKUDVKHU 7KH RYHU WKUXVW FKDUDFWHU RI WKH IDXOV
a OD 7ULSDWKL DQG .DPS 7KH HDUOLHVW FRPSUHVVL"®
DSSUR[LPDWHO\ WKH :DLWDNLDQ 2WDLDQ HDUO\ OLRFHQH EI

7KLY SURYLGHG D VRXUFH RI FODVWLF VHGLPHQWYV IURI
VXEVLGHQFH WR WKH ZHVW RI WKH IDXOW RYHU HQFXPEHULC
WUDQVLWLRQ IURP FDUERQDWH WR FODVWLF VHGLPHQWYV GH
UHSUHVHQWLQJ WKH ¢UVW LQAX[ RI FODVWLF VHGLPHQW 7Kt}
ZLWK WKH RYHUO\LQJ ODQJDQXL OXGVWRQH )LIXUH LQ Wi
UDSLG LQFUHDVH LQ WKH YROXPH RI WHUULJHQRXV VHGLPHQ
VHGLPHQWDWLRQ LV WLHG ZLWK DQ LQFUHDVH LQ WKH UDWH
7KH DJH RI 7/DLPDQD DQG O0DQJDQXL YDU\ ZLWK ORFDWLRQ ZlI
ERXQGDULHV IXUWKHU EDVLQZDUG .LQJ DQG 7KUDVKHU
OLRFHQH LV OLNHO\ D UHVXOW RI OLWKRVWDWLF ORDGLQJ D
EHWZHHQ WKH :HVWHUQ 6WDEOH 30DWIRUP DQG WKH (DVWHU
7TKUDVKHU

,OQYHUVLRQ RI IDXOWV ZLWKLQ WKH EDVLQ LQLWLDWHG L:
DQG FRQWLQXHG LQWR WKH 30LRFHQH )LJXUH ( .LQJ
DQG 0D WKH VRXWKHUQ H[WHQW RI WKH +LNXUDQJL 6XEGXF
SRVLWLRQ H J :DOFRWW .LQJ 7KUDVKHU 7KLV PL
IURP VKRUWHQLQJ WR H[WHQVLRQ LQ QRUWKHUQ 7DUDQDNL ¢
WKH EDVLQ B6RXWKHUQ ,QYHUVLRQ =RQH EHWZHHQ oD .
VWUHVVHV ZLWKLQ WKH EDVLQ DUH RYHUDOO URWDWLRQDO
VWUXFWXUHV .LQJ DQG 7KUDVKHU LPSO\LQJ GLS VOLS |
VOLS SRVVLEO\ GXH WR WKH FKDUDFWHU RI WKH UHDFWLYDYV

DQG 7KUDVKHU 7KH HIWHQVLRQ LQ WKH QRUWK LQLWLEC
DQG ORKDNDWLQR YROFDQLVP )LJIJXUH ERWK RI ZKLFK PL.
RI HHIWHQVLRQ )LJXUH .LQJ DQG 7KUDVKHU $V WKH
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URWDWH LQWR LWV SUHVHQW RULHQWDWLRQ DQG DSSURDFK
,QYHUVLRQ =RQH FRQWLQXHG WR PLJUDWH VRXWKZDUG DV Z|
FRPSUHVVLRQ LV WKH FDXVH IRU WKH ODWH OLRFHQH XQFRQ
7DUDQDNL %DVLQ 6KRUWHQLQJ FHDVHG LQ WKH QRUWK DQG
=RQH E\ WKH ODWH OLRFHQH EXW FRQWLQXHG LQ WKH VRXWK
YJLIXUH ) .LQJ DQG 7KUDVKHU

7KH UHQHZDO RI FODVWLF VHGLPHQWDWLRQ DVVRFLDWH
FRUUHVSRQGY ZLWK WKH WUHQG RI UHJUHVVLRQ WKDW LV VYV
H[FHHGHG VHGLPHQWDWLRQ UDWHV .LQJ 7KUDVKHU E.
EDVLQ EHFDPH RYHU{;OOHG DQG SURJUDGDWLRQ RI WKH VKH
Rl VHD OHYHO LQ WKH UHJLRQ ZDV DFFHQWXDWHG GUDVWLFCLC
DQG 6WHUQ .LQJ 7KUDVKHU ZLWK WKH FXUUHQW V
WKH :HVWHUQ 6WDEOH 30ODWIRUP 7KH VRXWKHUQ HQG RI WK
FRPSUHVVLRQ LQ WKH 30LRFHQH .LQJ 7KUDVKHU ZDV F
GHSRVLWLRQ %HFDXVH RI WKLV ZKHUH WKHUH ZHUH WRSRJ
PLVVLQJ 3SOLRFHQH DQG 3OHLVWRFHQH VHTXHQFHY SUHVHQW
RI WKH EDVLQ WKH 30LRFHQH S5SHFHQW VHGLPHQWY FDQ PDNI
WKLFNQHVV 6WURJHQ HW DO $W SUHVHQW WKH HQYL
EXW ZLWK VLIQL,FDQWO\ KLIJIKHU GHSRVLWLRQ UDWHV WKDQ
3DOHRJHQH .LQJ 7KUDVKHU

9ROFDQLVP WRRN SODFH DV HDUO\ DV OD EXW SULPEL

SUHVHQW PRYLQJ FRQVLVWHQWO\ VRXWK ZLWK WKH H[WHQV

7TKUDVKHU 7KH PRVW UHFHQW YROFDQR LV SUHVHQWO
7TDUDQDNL 3HQLQVXOD )LJXUH

KHQ HI[DFWO\ 1HZ =HDODQG EHFDPH WKH WZR LVODQGV \
FRPSOLFDWHG 'LITHUHQW VWXGLHV &DUWHU 1RUULV
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KDYH PRGHOHG WKH HYROXWLRQ RI 1HZ =HDODQG DQG W
GHJUHHV +RZHYHU GXH WR WKH QXPEHU RI YDULDEOHV LQ
GHIRUPDWLRQ DQG YROFDQLVP WKH PRVW WKDW PRGHOV FI
KRZ WKH SUHVHQW FUXVWDO EORFNV RI 1HZ =HDODQG KDYH |

25 SHWUROHXP 6LIJIQL¢{FDQFH

7KH 7TDUDQDNL %DVLQ LV WKH RQO\ EDVLQ LQ 1HZ =HDOD
FRPPHUFLDOO\ 0%, ( DQG RI WKH SURGXFLQJ ¢HOGV WK
YHU\ ODUJH ¢HOGV $W SUHVHQW WKH EDVLQYYVY UHVHUYHV L
UHPDLQLQJ RLO DQG FRQGHQVDWH UHVHUYHV LQ WKH ODDUL
UHPDLQLQJ JDV UHVHUYHV LQ 3RKRNXUD ¢HOG JDV SURGXFW
0%, ( +RZHYHU GXH WR WKH ODFN RI GDWD FRPSDUHG
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Figure 25: S3URGXFLQJ RLO DQG JDV ILHOGV RI WKH 6RXWKHUQ 7
VXOD LQ UHODWLRQ WR VWXG\ FURVV VHFWLRQV )LHOG OR
WLRQ 0ODS ORGLILHG IURP 5HLOO\ HW DO

17



KDUG WR SUHGLFW WKH UHPDLQLQJ UHVHUYHV ZLWKLQ WKH E
$00 RI WKH ODUJH DQWLFOLQDO IHDWXUHV ZLWKLQ WKH

YHU\ XQOLNHO\ WKDW DQ\ ODUJH ¢HOGV UHPDLQ EXW JLYHQ
YHU\ OLNHO\ WKDW WKHUH DUH VWLOO VPDOOHU ¢HOGV WR E
GLVFRYHUHG RQVKRUH WKDQ RIIVKRUH EXW WKLV LV OLNHO\
ODUJHVW RII VKRUH VWUXFWXUHYV .LQJ 7KUDVKHU

2.6 Brief History of Petroleum Interests and Early Seismic Surveys

7TKH ¢UVW ZHOO LQ WKH 7DUDQDNL %DVLQ ZDV GULOOHG
DUHD EHJLQQLQJ DIWHU D VXFFHVVIXO RQVKRUH ZHOO LQ
ORWXURD ¢HOG )LJXUH .LQJ 7TKUDVKHU 7KH 3F
DQG JDV EHDULQJ VXEVXUIDFH DV &URZQ SURSHUW\ HQFRXU
¢HOG WKH .DSXQL )LHOG ZDV QRW GLVFRYHUHG XQWLO
IRXQG WKH ¢HOG ZDV IXQGHG E\ WKH 6KHOO %3 DQG 7TRGG F
EDVLQ WR EH GULOOHG XVLQJ VHLVPLF GDWD 7TKH ¢ UVW RIIY

TIv ZLWK WKH ¢UVW RIIVKRUH ZHOOV GULOOHG LQ .LQJ

GLVFRYHUHG LQ WKH WKLUG RIIVKRUH ZHOO TKURXJKRXW W
FRQWLQXHG WR EH WHVWHG WKH \RXQJHVW EHLQJ 30LRFHQ
LQFUHDVH LQ QHZ ZHOOV RFFXUUHG LQ WKH PLG T7%v DIWHU
EXW E\ WKH ODUJHVW GLVFRYHULHVY KDG DOUHDG\ EHHQ 1
VLIQL;FDQWO\ DGGHG WR FXPXODWLYH UHVHUYHV .LQJ 7KL
¢UVW VXUYH\ ZDV FRQGXFWHG DQG WKHUH KDYH EHHQ R
7TDUDQDNL %DVLQ 7TKH ¢UVW " VXUYH\ ZzZDV FROOHFWHG LQ

1=3%0

2.7 Petroleum System
+\GURFDUERQV KDYH EHHQ SURGXFHG RXW RI DOO FKURC
HIFHSW IRU WKH &UHWDFHRXV EXW HYHQ &UHWDFHRXV IRUP/!
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GXH WR WKHLU KLJK SRURVLWLHYV HJ .LQJ 7KUDVKHU
FRQWDLQ JDV DQG 1HRJHQH UHVHUYRLUV FRQWDLQ RLO DFF

NP EHORZ VHD OHYHO .LQJ 7KUDVKHU *HQHUDWLRQ
DW GHSWKV BEHORZ7KNPVKHBEXW GXH WR FRPSDFWLRQ LQ WKH
K\GURFDUERQV RFFXU WKH VRXUFH URFNV DUH UDUHO\ JRRG
SUHVHQW H J .LQJ DQG 7KUDVKHU
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CHAPTER 3
DATA SELECTION

3.1 Data
7KH GDWD XVHG DUH SXEOLFO\ DYDLODEOH WKURXJK 1HZ

LOQFOXGH IRXU ' VHLVPLF YROXPHYV "VHLVPLF OLQHV DQ
ELRVWUDWLIJUDSKLF DQG OLWKRVWUDWLJUDSKLF GDWD 3XE
VWXG\ LQFOXGH )RKUPDQQ UHJLRQDO WUDQVHFWYV IUR|
DYDLODEOH WKURXJK 1HZ =HDODQG 3HWUROHXP DQG OLQHUD
ZHUH YLHZHG DQG LQWHUS URetveIH2015 V ) QIXGFK O X F KR @ YHLO U
LOWHUSUHWHG VHLVPLF OLQHVY DQG ' VHLVPLF GDWD VHWYV
VHLVPLF OLQHV LQ WKH 6RXWKHUQ 7DUDQDNL %DVLQ $ ' VH
FORVHO\ VSDFHG VHLVPLF GDWD 7KH DYHUDJH VSDFLQJ ZLW
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Figure 3.1: 'DWD SUHYDOHQFH FRPSDUHG WR FURVYV VHFWLRQV (
$YDLODEOH " OLQHV VKRZQ LQ OLJKW JUH\ OLQHV XVHG WR
XVHG LQ WKLV VWXG\ DUH VKRZQ DV ER[HV 3LQN DUHDYV DU
ZKHUH VWUXFWXUHYVY DUH QRW DGHTXDWHO\ LPDJHG ZLWK SL
LQFOXGHG ORGLILHG IURP 5HLOO\ HW DO



ZKLOH LQ WKLV VWXG\ WKH FORVHVW VSDFLQJ RI ' OLQHV L(
VSDFLQJY DUH EHWZHHQ NP

%HIRUH DQ\ UHJLRQDO LQWHUSUHWDWLRQV ZHUH PDGH
FRQWUROOHG DQG EDODQFHG YHUWLFDOO\ ZKHQ QHFHVVDU\
FRUUHODWLRQ SRLQWYV 7R TXDOLW\ FRQWURO D SRRUHU TX
RULJLQDO GDWD LQ 6(* < ¢OH IRUPDW DQG VWUXFWXUDO VP
OLQH LQYROYHV VDYLQJ D QHZ OLQH DQG HGLWLQJ LWV VWD
WKH UDQJH LV GUDPDWLFDOO\ VNHZHG IURP WKH UHVW RI WK
DYDLODE PEraVWHERWIB SSOLHV *DXVVLDQ VPRRWKLQJ WR VHLYV
SULQFLSDO VWUXFWXUDO RULHQWDWLRQ )LJXUH ZKLFK |
UHAHFWLRQV 2QO\ D KDQGIXO RI VXUYH\V UHTXLUHG DQ\ ED
WR HLWKHU ' YROXPHV RU LQWHUVHFWLQJ ' OLQHV WKDW K

" GDWD




3.2 Extent of Study Area
The project boundary was determined after interpretation based on the criteria of seismic

GDWD DYDLODELOLW\ DQG VWUXFWXUDO LQWHUHVW 0DQ\ LC
SDVW WKH GHVLIJQDWHG SRO\JRQ )LJXUH SDUWLFXODUO
EXW VXUIDFHV HIWHQGLQJ SDVW WKH SRO\JRQ ZHUH FURSSH(¢
WKURXJKRXW WKH VWXG\ DUHD 'LWKLQ WKH ERXQGDU\ WKH
VXUYH\V 7KHVH DUH VKRZQ LQ )LJXUH LQ SLQN DQG DUH
EHFDXVH WKH\ LQYROYH FRPSOLFDWHG JHRPHWULHYVY WKDW D

7TKH ZHVWHUQ ERXQGDU\ RI WKH VWXG\ LV RYHU WKH :HV!
uLiw JHRPHWULHY SUHVHQW LQ WKH EDVHPHQW WKH UHODW
%HOW DUH WKH PDLQ IRFXV RI WKLV VWXG\ VR WKH VXUIDFH
%RXQGDU\ EXW VWRS EHIRUH WKH PRGHUQ VKHOI HGJH VLQ

7KH HDVWHUQ ERXQGDULHV RI WKH VWXG\ ZHUH FKRVHQ
RYHUWKUXVWHG EDVHPHQW IDXOWV ERXQGLQJ WKH HDVWHUC
RI WKH 7DUDQDNL SB3HQLQVXOD WKLV ERXQGLQJ IDXOW LV WK
HQG RI WKLV VWXG\ WKH ERXQGLQJ IDXOW LV WKH ODQDLD )I
HLWKHU ZKHUH WKH \RXQJHVW KRUL]JRQ HQFRXQWHUV WKH ID
VHFWLRQV ZKHUH VHLVPLF UHVROXWLRQ RI WKH ORZHU KRU|I
RI WKH RYHUWKUXVWHG EDVHPHQW 7KH ERXQGDU\ LV VZLWHF
)DXOW ZKHQ WKH VHLVPLF VXUYH\V VWDUWHG VSUHDGLQJ DQ
JLIXUH $ GHWDLOHG LOQWHUSUHWDWLRQ RI WKH 7DUDQD!
VWXG\ FDQ EH VHHQ LQ )LJXUH I[JURP 6WURJHQ HW DO
LV LQ UHJDUGV WR WKH UHVWRUDWLRQV 7KHVH IDXOWYV HI[S
KDQJLQJ zDOO EDVHPHQW WR EH GLUHFWO\ RYHUODLQ E\ OD
RYHUUHDFKLQJ DVVXPSWLRQV WKHVH IDXOW GLVSODFHPHQMW
.DPS GLVFXVVHV WKH WLPLQJ DQG JHRPHWULHV RI WKH
WKH VFDOH RI WKLV VWXG\ FRXOG UHSOLFDWH 7KH QRUWKH
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FRDVWOLQH DQG WKH ODFN RI VHLVPLF GDWD DQG WKH QRU
2SXQDNH ' YROXPHV ZKHUH VWUXFWXUHY DUH HLWKHU QRQ |
VHLVPLF UHVROXWLRQ 7KH VRXWKHUQ DQG VRXWKZHVWHUQ
GUDPDWLF GURS LQ VHLVPLF VXUYH\ TXDOLW\ FRPELQHG ZLW

3.3 Cross Section Placement
7KH VHFWLRQ ORFDWLRQV DUH VKRZQ LQ )LJXUH 6HF
QRUWKHUQPRVW H[WHQW RI WKH ODQDLD )DXOW WKDW FDQ E
EDVHPHQW W LQWHUVHFWY WKH &DSH (JPRQW )DXOW MXVW
HQG RI WKH VWXG\ DUHD 6HFWLRQ LV SRVLWLRQHG WR LQ!'
&DSH (JPRQW )DXOW DQG WKH 5XD )DXOW LQ WKH KDQJLQJ Z
DOVR SDVVLQJ WKURXJK WZR ZHOO GHQVH DUHDV DW WKH VL
LOQWHUVHFW WKH ORFDWLRQ RI PD[LPXP GLVSODFHPHQW DOR
D GLDJQRVWLF SRVLWLRQ LQ UHODWLRQ WR WKH :DNDPDUDP|
FRQ¢GHQWO\ LQWHUSUHWHG H[WHQW RI WKH 0DQDLD )DXOW
ZHOO 2Q WKH ZHVWHUQ VLGH RI WKH VHFWLRQ LW SDVVH)
WR WKH ODDUL )DXOW 6HFWLRQ LV SRVLWLRQHG EHWZHHQ
EHWZHHQ WKH :DNDPDUDPD DQG WKH ODDUL )DXOW
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CHAPTER 4
SEISMIC INTERPRETATION & MODELING

4.1 Seismic Horizon Convention

,Q VWXGLHY DQG SURIHVVLRQDO UHSRUWY LQ WKH 7DUDC
KDYH EHHQ D ODUJH QXPEHU RI QDPLQJ FRQYHQWLRQV 6HL\
VSHFL¢{¢F SXUSRVH ZHUH XVXDOO\ GHWHUPLQHG ZLWK OLWWO
IURP RQH EDVLQ WR WKH QH[W 7KH QDPLQJ DQG FRORU FRQ
VWXG\ DUH EDVHG RQ 6WURJHQ .LQJ JLIXUH ZKLFK
QDbPLQJ VFKHPH EDVHG RQ WKH DJH RI WKH XQLWY WKDW FLC
DJH RI D XQLW LV GHWHUPLQHG WKURXJK ELRVWUDWLJUDSK\
RIWHQ UHSUHVHQW LPSRUWDQW OLWKRORJLF FRQWDFWYV DV
WKH DJH RI WKH KRUL]JRQ DQG ZLWKLQ HDFK DJH VSHFL¢F Q
ORZHVW 3DOHRJHQH KRUL]JRQ DQG 1 LV D KRUL]JRQ URXJKO\
1HZ =HDODQG 7KH JRDO RI XVLQJ KRUL]JRQV LQVWHDG RI GH
WR KDYH FKURQRVWUDWLJUDSKLF VXUIDFHV WKDW DUH XQLY
=HDODQG :KHQ D KRUL]JRQ LV UHSUHVHQWHG E\ DQ XQFRQIR
6RXWKHUQ 7DUDQDNL %DVLQ WKHQ LW LV GHVLIQDWHG ZLWt
WKH VHDEHG KRUL]RQV DUH LQWHUSUHWHG LQ WKLV DUHD
7KH KRUL]JRQV FKRVHQ IRU WKLV VWXG\ )LJXUH 7TDEOH
EHWZHHQ SDFNDJHV RI VHGLPHQW WKDW UHSUHVHQW NH\ VW
VWUXFWXUHY DQG VHTXHQFHV ZLWKLQ WKH FKRVHQ SDFNDJH
VHTXHQFH IXUWKHU \HW WKHUH LV D SRLQW RI GLPLQLVKLQJ
UHODWLYHO\ VLPSOH WR LQWHUSUHW DFURVYV WKH EDVLQ \H
DQG FDQ EH PRUH GLI¢FXOW WR GLVWLQJXLVK LQ VHLVPLF G
DUH PXFK PRUH GLI¢FXOW WR GLVWLQJXLVK WKDQ RWKHUV [
IRUPDWLRQV ZLWK K\GURFDUERQ SRWHQWLDO
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Table 4.1:
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4.2 Interpretation Methodology

7KH PDMRULW\ RI VHLVPLF VXUYH\V XVHG LQ WKLV VWXG)
DFRXVWLF LPSHGDQFH DUH WURXJKY DQG GHFUHDVHV LQ DFF
VKRZLQJ VHLVPLF SHDNV DUH VKRZQ LQ UHG RU EODFN DQG
KRUL]IRQV LQWHUSUHWHG LQ WKLV VWXG\ ZHUH LGHQWL{HG
OLWKRVWUDWLJUDSKLF ZHOO WLHV ZLWK UHIHUHQFH WR SXI
KRUL]JRQV DQG WKHLU GHVLJQDWHG FRORUV DV ZHOO DV WK
JHRORJLFDO VLJQL{FDQFH DQG WKH TXDOLW\ Rl WKH UHAHF

Taranaki Peninsula

200 ms

400 ms

0 50 km
I T .
Contour interval 200 milliseconds
Figure 4.3: 1 VXUIDFH WRSRJUDSK\ LQ WLPH ZLWK SURPLQHQW
6RPH RIIVHW RFFXUV WKURXJK WKLV KRUL]JRQ DQG RYHUO\LC
LQGLFDWLQJ PRGHUQ VOLS DORQJ IDXOW VXUIDFHYVY &URVYV \
SRLQWYV QRUWK
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4.2.1 U_N82 Horizon - Figure 4.3

7KH 8B1 KRUL]RQ 7DEOH UHSUHVHQWY D PLG 3OHLVWRF
RI WKH 6RXWKHUQ 7DUDQDNL %DVLQ 7KH KRUL]J]RQ UHSUHVH
ZKLFK LV LQFLVHG E\ UHFHQWO\ GHSRVLWHG VKHOI GRPLQD\
DO 7KLV KRUL]JRQ LV WKH VKDOORZHVW LQ WKLV VWXG
VROHO\ RQ UHAHFWLRQ JHRPHWU\ )RU PRVW RI WKH EDVLQ

DURXQG WKH .HUU\ " YROXPH )LJXUH WKH KRUL]JRQ LV SI
WKH XQFRQIRUPLW\ LQ WKDW DUHD KLOH WKH KRUL]JRQ LV
LW LV FRQIRUPDEOH WR WKH ZHVW DV D ERXQGDU\ ZLWKLQ W
WR WKH PXOWLSOH LQFLVLRQV GH¢{¢QLQJ WKH XQFRQIRUPLWL
SDFNDJH GLIIHUHQW XQFRQIRUPLWLHY DUH PRUH DSSDUHQW
KRZHYHU WKH VFDOH RI WKH GLVFUHSDQFLHV LV PLQRU LW
WUDQVHFWY DUH WKH SULPDU\ FRQWURO DQG HYHQ WKRVH (

4.2.2 U _N50 Horizon - Figure 4.4

7KH 8B1 KRUL]JRQ 7DEOH UHSUHVHQWY D PDMRU ODYV
LQ WKH 6RXWKHUQ 7DUDQDNL %DVLQ )LJXUH 7TKH XQFRQ
URWDWLRQ RI WKH +LNXUDQJL 7URXJK )LJXUH WR URXJKC

FDXVLQJ GUDPDWLF XSOLIWLQJ LQ WKH 6RXW K HAK®! # WH@MN L
RI XSOLIWLQJ ZDV JUHDWHU LQ WKH VRXWK RI WKH 6RXWKHU
VWUDWLJUDSK\ LV DEVHQW IXUWKHU VRXWK DV FDQ EH VHHC
ERXQGHG E\ WKH 8B1 DQG 8B1 KRUL]JRQV FRQWDLQV D PDU
WKH ORZHU XQLWV Rl WKH SDFNDJH VKHOI VDQGV PXGV DQ
SDFNDJH QRUWKZDUG SURJUDGLQJ VKHOI VHWV FRPSRVHG R
JRKUPDQQ HW DO

7KLV KRUL]JRQ LV SLFNHG SULPDULO\ RQ D WURXJK ZLWK
DQG 7DUDQDNL )DXOWYV )LJIJXUH 7KLV KRUL]JRQ EHFRPHYV
QRUWKZHVWHUQ HGJHV RI WKH VWXG\ DUHD DV SDUW RI WKH
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Taranaki Peninsula

1000 ms

0 50 km
I T .
Contour interval 200 milliseconds
Figure4.4: 8B 1 VXUIDFH WRSRJUDSK\ LQ WLPH ZLWK SURPLQHQ
7KLV LV WKH EHVW VXUIDFH WR VHH WKH IDXOW JHRPHWU\ W
WLRQV VKRZQ DV GRWWHG EODFN OLQHV $UURZ SRLQWV QF

ZHOO FRQWURO IRU WKLV KRUL]JRQ LV FRQVLVWHQW DQG LW
DERYH YLVLEOH WUXQFDWLRQV PDNLQJ LW RQH RI WKH PRUFL
EDVLQ &RQIRUPDEOH VHTXHQFHY FRQWDLQLQJ WKLV KRUL]F

OLWWOH HPSKDVLV LV SODFHG RQ GLITHUHQWLDWLQJ WKHVH
3ODWIRUP

4.2.3 N15 Horizon - Figure 4.6

,Q WKH 6RXWKHUQ 7DUDQDNL %DVLQ SDUWLFXODUO\ LQ
1 KRUL]J]RQ 7DEOH UHSUHVHQWY WKH OLWKRORJLF ERXQ
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Figure 45 6HLVPLF OLQH DORQJ WKH ODQDLD KDQJLQJ ZDOO OF
VWXG\ ERXQGDU\ LQ SLQN VHLVPLF OLQHV XVHG LQ EOXH

WUXQFDWLQJ 1 GDUN RUDQJH DQG 3 EOXH KRUL]JRQV '
RI WKH VWXG\ DUHD WKH 8B1 KRUL]JRQ GLUHFWO\ RYHUOLI
VKRZQ LQ SLQN WR EH YLVLEOH DJDLQVW WKH VHLVPLF QRYV
DURXQG . DUH QRW REVHUYHG LQ WKH VXUURXQGLQJ KRUL
WXUHV RU IDXOWV FRQWDLQHG ZLWKLQ WKH &&UHWDFHRXV V
WKH VRXWK EHFDXVH WKH\ DUH RXWVLGH RI WKH VWXG\ ERX
ODQJDQXL )RUPDWLRQ )LJIXUH 7KLV LV DQ LPSRUWDQW K

VKRUWHQLQJ LQ WKH EDVLQ DQG LV RIWHQ QDPHG 1 LQ SXE
EHWZHHQ WKH 7DLPDQD DQG 0DQJDQXL IRUPDWLRQV LV WKH
RI UDSLG FODVWLF VHGLPHQWDWLRQ LQGLFDWLQJ WKH LQFU
IDXOWV RQ WKH HDVWHUQ HGJH RI WKH EDVLQ EHWZHHQ

1 VHGLPHQWDU\ SDFNDJH EHWZHHQ WKH 1 DQG 8B1 KRUL]
VHTXHQFH EHWZHHQ 3DOHRJHQH FDUERQDWH ULFK VHGLPHQ\
VHGLPHQWY RYHUODLQ E\ WKLFN VHTXHQFHV RI VKHOIDO WR

7KH KRUL]JRQ LV SULPDULO\ SLFNHG RQ D SHDN WKRXJK |
' YROXPH )LJIXUH LW LV SLEFNHG DV D WURXJK WR FRUUH
:DNDPDUDPD IRRWZDOO )LJXUH LW LV XQFOHDU ZKHWKH !
WR LQFRQVLVWHQFLHY EHWZHHQ LQWHUVHFWLQJ ' OLQHV V
DVVXPSWLRQ LV PDGH LQ UHODWLRQ WR WKH 8B3 KRUL]JRQ I
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Taranaki Peninsula
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2000 ms

3

o
=

WKH QRUWKHUQ HQG RI WKH &DSH (JPRQW )DXOW VSOD\ )LJX
KRUL]RQ

4.2.4 U_P50 Horizon - Figure 4.7

7KH 8B3 KRUL]JRQ 7DEOH UHSUHVHQWY DQ XQFRQIRL
6RXWKHUQ 7DUDQDNL %DVLQ LQ WKH HDUO\ 20LJRFHQH )LJIX
UHSUHVHQW D SHULRG Rl a P\ LQ WKH HDVW RI WKH EDVLQ
JRKUPDQQ HW DO ,Q RWKHU DUHDV RI WKH EDVLQ WKF
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FDXVHG E\ D ULVH LQ VHD OHYHO WKDW UHVXOWHG LQ SHQHS
WLPH 7KH 3 VHTXHQFH ERXQGHG E\ WKH 8B3 DQG 1 KRUI
20LJRFHQH WR HDUO\ OLRFHQH FODVWLF VHTXHQFH RYHUOD
7LNRUDQJL )RUPDWLRQV GHSRVLWHG GXULQJ WKH PD[LPXP A
IDFLHV YDU\ LQ WKLFNQHVYV DQG OLWKRORJ\ ZLWKLQ WKH 6R.
IXUWKHU EDVLQZDUG 7KH WRS Rl WKH VHTXHQFH LV FRYHUF
UHWXUQ RI FODVWLF LQAXHQFH LQ WKH EDVLQ

Taranaki Peninsula

Truncated Horizon

2000 ms




7KH 8B3 KRUL]J]RQ LV DQ HDVLO\ REVHUYHG DQJXODU XQ!
WKH VWXG\ DUHD DQG LW KDV ZHOO FRUUHODWLRQV LQ HYHU
KRUL]JRQ XVHG LQ WKH VWXG\ W LV SLFNHG SULPDULO\ RQ L
DFURVV WKH EDVLQ GHWHUPLQHG E\ ZHOO WLHV DQG WUXQF

4.2.5 POO Horizon - Figure 4.8
7KH 3 KRUL]JRQ 7DEOH UHSUHVHQWY WKH &UHWDFHR

GLYLGHV WKH DFWLYH V\Q ULIW VHGLPHQWY IURP SRVW ULIW

Taranaki Peninsula

2000 ms

Basement
0 50 km
I T 2.
Contour interval 200 milliseconds

Figure 4.8: 3 VXUIDFH WRSRJUDSK\ LQ WLPH ZLWK SURPLQHQW
7KH &DSH (JPRQW )DXOW DQG LWV VSOD\V DUH QRUPDO IDXC
ZKLOH WKH RWKHU ODEHOHG PDMRU IDXOWV LQFOXGLQJ WK
KRULJRQ LV WUXQFDWLRQ E\ WKH 8B3 KRULJRQ LQ WKH KDQ
E\D GDVKHG OLQH 7KH KRUL]JRQ RQODSYVY WKH EDVHPHQW K
YLVLEOH DZD\ IURP WKH HGJH RI WKH VWXG\ DUHD &URVV V
$UURZ SRLQWYV QRUWK



UHSUHVHQWYV WKH WRS RI WKH VKDOORZ PDULQH WHUUHVWU |
EDVHPHQW KLJKV DFURVV WKH EDVLQ )LJXUH DQG LV WU
ODQDLD KDQJLQJ ZDOO )LJXUH 7TKH 3 OLWKRORJLFDO S
KRUL]JRQV UHSUHVHQWY DQ RYHUDOO WUDQVJUHVVLRQ IURP !
PXGVWRQHV RYHU WUDQVJUHVVLYH VHTXHQFHV )LJXUH
VXE EDVLQ WKURXJKRXW WKH 3DOHRFHQH EXW HQGHG EHIRL
(RFHQH VHTXHQFHVY UHSUHVHQWY QRQ PDULQH WR VKDOORZ
EDVH RI HDFK VHFWLRQ DVVLIJQHG WR WUDQVJUHVVLYH V\VW
VHTXHQFH WKDW DUH LQWHUSUHWHG WR UHSUHVHQW KLJKVW
WRS RI WKLV SDFNDJH LV FKDUDFWHUL]JHG E\ WKH 7XUL )RUPI
WKH FRPELQDWLRQ RI FRQWLQXHG VXEVLGHQFH DQG WUDQVJ
EXU\LQJ WKH (RFHQH VKHOIDO GHSRVLWY DQG UHPDLQLQJ EC

7KH 3 KRUL]JRQ LV SLFNHG RQ D SHDN DQG KDV ZHOO FR
ELRVWUDWLJUDSK\ XVHG WR LGHQWLI\ WKLV KRUL]JRQ FDQ KD
IHZ DFFXUDWH ZHOO WLHVY 7KH ORZ UHVROXWLRQ LV OLNHO
SULRULW\ 7KH LQWHUSUHWDWLRQV IRU WKLV KRUL]JRQ YDU\
+LJK DQG WKH IRRWZDOO RI WKH :DNDPDUDPD )DXOW )LJXUH
WR D ORZHU EDVHPHQW LQWHUSUHWDWLRQ ZKLFK DGMXVWYV
EDVHPHQW 7KLV KRUL]JRQ LV WKH ¢UVW PDLQ H[DPSOH RI D
QHFHVVDULO\ D UHVXOW RI VWUXFWXUDO GHIRUPDWLRQ :KF
WDNHQ LQWR DFFRXQW LQ RUGHU WR QRW FUHDWH DQ\ DUWL

4.2.6 K96 Horizon - Figure 4.9
7TKH . KRUL]J]RQ 7DEOH LV FRPPRQO\ UHIHUUHG WR D\
DQG UHSUHVHQWV WKH RQVHW RI WUDQVJUHVVLRQ WKDW
7KLV KRUL]RQ LV WKH ERXQGDU\ EHWZHHQ WKH WHUUHYV
PDUJLQDO PDULQH 1RUWK &DSH )RUPDWLRQ ERWK RI ZKLFK I
WKH . DQG 3 KRUL]JRQV FRQWDLQV WKH 1RUWK &DSH )RUPD
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RQWR EDVHPHQW GRZQGLS %RWK IRUPDWLRQV VXUURXQGLC
ZKLFK FDQ H[SODLQ WKH LQFRQVLVWHQW EULJKW UHAHFWLR(
FRQWURO LQ WKH 2SXQDNH +LJK DQG WKH FORVHVW ZHOO FI
NP DZzD\ OLQNHG E\ RQH ' VHLVPLF OLQH ,Q WKH DUHD VRXYV
EULJKW UHAHFWLRQV MXPS DURXQG LQ GHSWK EXW WKH VXL
LOWHUSUHWHG DV D VWUDWLJUDSKLF DUWLIDFW RI WKH 1RU\
HQG RI WKH 0DQDLD )DXOW LQ WKLV VWXG\ )LIJXUH

4.2.7 Basement Horizon - Figure 4.10
7KH EDVHPHQW KRUL]JRQ 7DEOH LQ WKLV VWXG\ UHSU
OLWKRORJLF EDVHPHQW LV FRPSRVHG RI PXOWLSOH URFN W\
DQG DUJLOOLWH IDFLHV YROFDQLFV DQG LQWHUPHGLDWH D
(DUO\ S3DOHR]J]RLF WKURXJK WR ODWH (DUO\ &UHWDFHRXV"™ 6W
WKH YHUWLFDO UHVROXWLRQ RI WKH ' YROXPHV PRVW EDVH
ZLWK WKH DVVLVWDQFH RI ¢YH ZHOOV ZLWKLQ WKH VWXG\ DL
7KH UHVROXWLRQ RI EDVHPHQW LV DOUHDG\ ORZ GXH WI
RU QHDU ODUJH RYHUWKUXVWHG EDVHPHQW EORFNV DUH HYH}H
WKHVH OLPLWDWLRQYVY EDVHPHQW LV LGHQWL¢{HG XVLQJ WKU
DQJXODU XQFRQIRUPLW\ RU RQODS WKH :GHHSHVW UHODWLY
RU WKH VKDOORZHVW GHHS UHAHFWLRQ QRW GHHPHG D |
DQ\ JHRPHWULHYVY LQWHUSUHWHG DV JURZWK SDFNDJHYV ,Q W
JLIXUH FURVVHVY WKH IRRWZDOO RI WKH :DNDPDUDPD )D
LV PXFK ORZHU WKDQ WKH UHJLRQDO WUDQVHFWYV 6WURJHQ
DERYH DIIHFWV WKH WKLFNQHVV RI 3 DQG RWKHU KRUL]RQ\
WKH ODQDLD KDQJLQJ ZzDOO LQ WKLV VWXG\ DUHD EDVHPHQW
PRVW ' VXUYH\V DQG WKRVH ZLWK VXI¢FLHQW UHFRUG OHQJ
WKDW VWDQG RXW IURP WKH UHVW 7KH UHVWULFWLRQ RI LC
JLIXUH LV QR IXUWKHU QRUWK
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HQRXJK IRU WKH ' PRGHO VLQFH WKH\ DUH QRW REVHUYHG L
ZK\ WKH ' VXUIDFH IRU WKH EDVHPHQW LV VR LUUHJXODU VL
REVHUYHG DW RQH SRLQW DORQJ WKH VXUIDFH ,Q " YROXPL
WKH ODXL ' YROXPH )LJXUH D JRRG UHVROXWLRQ LV SR\
DQG DUHDVY FORVHU WR WKH ZHVW DQG VRXWKHDVW RI WKH \
VXUYH\V WR LQWHUSUHW WKH GHWDLO RI WKH EDVHPHQW DF
EDVHPHQW IDXOWYV ZHUH SURMHFWHG RQWR WKH FURVV VHFYV
VKRXOG QRW DIIHFW WKH VWUDLQ PHDVXUHPHQWY GUDVWLFIL

1RW DOO DYDLODEOH ' OLQHV QHHGHG WR EH LQWHUSUF
VXUIDFHVY 7KH ' YROXPHV ZLWK ZHOO FRQWURO ZHUH LQWH
UHJLRQDO OLQHV IROORZHG E\ ' OLQHV ZLWK ZHOO FRQWUR
QHHGHG LQ RUGHU WR HQKDQFH WKH UHVROXWLRQ RI VWUXF
DUH W\SLFDOO\ LQ XVH DURXQG VWUXFWXUDOO\ FRPSOH[ DU}
HDVWHUQ HQGV RI 6HFWLRQV J)LIXUH GLG QRW QHHG W
WKH JHRPHWU\ IRU D ' PRGHO

7KH EDVHPHQW LV D SULPH H[DPSOH ZKHUH WKLV PHWKR
oObDDUL 'LV FRPSOH[ DQG VKDOORZ HQRXJK WR EH LQWHUSUH
SHUSHQGLFXODU WR WKH IDXOWV ZLWKLQ WKH YROXPH O0DX
UHAHFWLRQV LQ WKH IRRWZDOO Rl WKH &DSH (JPRQW )DXOW
EDVHPHQW LV SLFNHG DW D KLJKHU LQWHUYDO FORVH WR WK
LV DGHTXDWH WR IXOO\ FKDUDFWHUL]H EDVHPHQW JHRPHWU\
OLQHV IRU WKH JHRPHWU\ RI HDFK LQGLYLGXDO KRUL]JRQ :K
WKHQ QR PRUH OLQHVY QHHG WR EH LQWHUSUHWHG EXW LI D
FKDUDFWHUL]HG DQ\ DYDLODEOH ' OLQHVY DUH EDODQFHG D

KHQ WZR ' OLQHV DUH SURSHUO\ SRVLWLRQHG \HW GR C
SRVLWLRQ RI UHAHFWLRQV LQ WKH PLGGOH RI ' OLQHV DUH
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WR WKH HGJH RI D OLQH DQG OLQHV FORVHU WR WKH ZHOO F
IDUWKHU DzZD\ 7KLV RFFXUV IRU PRVW KRUL]JRQV DW RQH SR
VRXWK RI ODDUL ' )LJXUH , | ERWK OLQHV LQ TXHVWLRQ
DV LQ WKH 2SXQDNH +LJK )LJIXUH WKHQ WKH OLQH SHUSIH
LQWHUSUHWHG PRUH IDLWKIXOO\

4.3 2D Model Generation

,Q RUGHU WR DFFXUDWHO\ UHSUHVHQW WKH VWUXFWXUH
WR EH RULHQWHG RUWKRJRQDOO\ WR WKH VWULNH RI WKH V\
FRLQFLGH ZLWK WKH RULHQWDWLRQ RI WKH VHLVPLF VXUYH\
in Petrel WR ¢OO WKH JDSV EHWZHHQ WKH LQWHUSUHWHG VHLVP
WKHQ LPSRUWHG LQW®R QLUG)YYVROW ZIDUWLHO H)TV X UH DQG )LJIXU
show the surfaces iretrel FXW DORQJ 6HFWLRQ LQ RUGHU WR VKRZ ZKI
FURVV VHFWLRQ UHSUHVHQWYV 'LDJQRVWLF FURVYV VHFWLRQ
UHPDLQLQJ SHUSHQGLFXODU WR WKH PDMRU VWUXFWXUHYV
WKHQ SURMHFWHG RQWR HDFK FURVV VHFWLRQ DV OLQHV 7
SRO\JRQV ZKLFK UHSUHVHQW SDFNDJHV RI VHGLPHQW WKDW

3DFNDJH LV QDPHG DQG FRORUHG DIWHU LWV ORZHU ERXQGL
7TDEOH

4.3.1 Section 1 - Figure 4.13
The position of this cross section is as far north within the interpreted horizons as

SRVVLEOH ZKLOH VWLOO UHPDLQLQJ SHUSHQGLFXODU WR WK
WKH VHFWLRQ 7KH &DSH (JPRQW )DXOW VSOD\ LV GLUHFWO\
7KH QRUPDO IDXOWV WKDW PDNH XS WKH &HQWUDO *UDEHQ L
(JPRQW )DXOW LQ WKLV VHFWLRQ $OVR IDXOWV ODUJH HQR
PDNH XS WKH &HQWUDO *UDEHQ DUH DOO EHWZHHQ WKH &DSI
GHQRWHG LQ )LIJXUH DV IDXOW $ 7KH &UHWDFHRXV VHGL
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FRDVWOLQH SRO\J

Figure 4.11: Surfaces irPetrel
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RI 1HRJHQH KRUL]JRQV VKRZ WKDW )DXOW $ LV D &UHWDFHR X\
SUHVHQW H[WHQVLRQ 7KH JUDEHQ LQ WKH ODQDLD KDQJLQJ
3DOHRFHQH H[WHQVLRQ DIWHU &UHWDFHRXV ULIWLQJ LQ WKF
SDFNDJH LQ WKLV VXE EDVLQ WKLFNHQV WR WKH QRUWK RI W
LQ WKH WKLQQLQJ Rl WKH SDFNDJH LQ )LJXUH DQG WKH I
1RWH WKH WKLFNQHVV RI WKH 1 DQG 1 VHTXHQFHV 'XULQ
WKHUH LV DGHTXDWH DFFRPPRGDWLRQ LQ WKH QRUWKHUQ SI
LV ZK\ WKH 1 DQG 1 SDFNDJHV DUH WKH WKLFNHVW LQ WKL
IDXOWLQJ FRQFHQWUDWHG DERYH WKH ODQDLD )DXOW ZKLFFk
WKH VHGLPHQWYV ZLWKLQ WKH 0DQDLD )ROG WKH IROG DERY!
PLJUDWHG VRXWK DV FDQ EH VHHQ LQ )LJXUH

:KLOH WKH FURVV VHFWLRQ ZDV FKRVHQ WR EH SHUSHQG
WKLV LV QRW SRVVLEOH ZLWKRXW LQWURGXFLQJ D ODUJH EH
WRSRJUDSK\ RI WKH 1 KRUL]JRQ LQ WLPH ZKLFK GHPRQVWUL
SHUSHQGLFXODU WR VHYHUDO IDXOWYV PHDQLQJ WKH VWUDL
OHVV WKDQ LW VKRXOG EH 7KH ORWXPDWH )DXOW LQ SDUWL
UHSUHVHQWHG LQ WKH VHFWLRQ

4.3.2 Section 2 - Figure 4.14

7KLV FURVV VHFWLRQ LV SRVLWLRQHG WR LQWHUVHFW W
DQRG EH QHDU WKH WZR ZHOOV )LJXUH XVHG IRU GHSWK F
ODUJH SRUWLRQ RI WKH &HQWUDO *UDEHQ 7KH HDVWHUQPR
LQ )LIXUH LV LQ OLQH ZLWK IDXOW $ VKRZQ LQ )LJXUH
)DXOW % LQ )LIJXUH OLNH IDXOW $ VKRZV RIIVHW IURP W
1 3DFNDJH EXW XQOLNH )DXOW $ WKHUH LV QR JHRPHWUL
FRQVLVWHQW WKLFNQHVV RI &UHWDFHRXYVY VHGLPHQWYV *UHH
)DXOW LV VLIQL,{FDQW EHFDXVH LW LV RQH RI WKH IHZ IDXOV
IROGLQJ UDWKHU WKDQ IDXOWLQJ GXH WR WKH LQYHUVLRQ R
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Maui-A .
WNW  _ Field ! Central Graben :Secuon 1 ESE
Maui-2 Well
(Basement)
/ ¥~ Manaia
Hanging
A Wall Graben
Cape Egmont Fault Motumate Fault Manaia Fault
2x Vertical Exaggeration Q L0 22 30 = A I
(km) (Ma)
Figure 4.13: 6HFWLRQ FURVV VHFWLR ODMRU IDXOWV DQG WKH ODXL ZHOO DUH C
URXJK HIWHQW RI WKH &8HQWUDO *UDEHQ LV VKRZQ DERYH WKH VHFWLRQ 7TKH X
LO WKH WH[W LV ODEHOHG u$¢y
Maui-B . Kupe
WNW Field, Central Graben .SECtIOn 2 F'i_'eld ESE
Kupe South-4 Well
Maui-1 Well
(Ngr?r:\ ?)‘;?;J::T:m) TD: 3800 m
(North Cape Fm)
Opunake High Y. Manaia
Whitiki Fault B Hanging
Wall Graben
Cape Egmont Fault Motumate Fault Manaia Fault
2x Vertical Exaggeration Q L0 20 30 a0 D e,
(km) (Ma)
Figure 4.14:. 6HFWLRQ FURVV VHFWLRQ ODMRU IDXOWV DQG WKH WZR SURMHFWHG Z
EHOHG 7KH HIWHQW RI WKH ODXL % DQG .XSH ILHOGV LV VKRZQ DERYH WKH VHF
JUHHQ UHSUHVHQWLQJ WKH HIWHQW RI RLO LQ WKH ILHOG 7KH URXJK H[WHQW I
DUHD LQ WKH KDQJLQJ ZzDOO RI WKH ORWXPDWH )DXOW LV UHIHUUHG WR DV WKH
*UDEHQ PHQWLRQHG LQ WKH WH[W LV ODEHOHG p%¥Y



LQ WKH ODQDLD KDQJLQJ ZDOO RI WKLV VHFWLRQ KDV PRUH C
LQ 6HFWLRQ DQG WKH 3 VWUDWLJUDSKLF SDFENDJH LV WKl
LQGLFDWHYV WKDW HLWKHU WKH VXE EDVLQ ZDV LQLWLDOO\ V
PRUH XSOLIW DW WKLV SRVLWLRQ LQ WKH EDVLQ ZKHQ WKH 3
RI WKH SDFNDJH RFFXUUHG RU D FRPELQDWLRQ RI WKH WZR
KRUL]RQ WUXQFDWHYVY WKH 3 KRUL]JRQ EXW WKLV PD\ EH GXt
RFFXUV LQ D ORZ RI WKH 8B3 KRUL]JRQ DQG WKH 3 KRUL]RQ
IXUWKHU VRXWK LQ 6HFWLRQ J)LIXUH +RZHYHU WKLV
VHLVPLF VXUYH\ GHQVLW\ EHOORZ WKH .HUU\ ' YROXPH )LJX
SDUWLDOO\ LPDJHG 7KH 30HLVWRFHQH IDXOWYV DERYH WKH
WKLV FURVV VHFWLRQ

4.3.3 Section 3 - Figure 4.15
This cross section is positioned to capture the furthest seismic line south within the study

ERXQGDU\ WKDW HQFRXQWHUV WKH ODQDLD )DXOW DQG LQWEF
FRQYHUVLRQ 7TKH ZHVWHUQ HQG RI WKLV FURVV VHFWLRQ O
)DXOWV 7KH VRXWKHUQ H[WHQW RI WKH &HQWUDO *UDEHQ C
ODDUL )DXOW WKDQ WKH &DSH (JPRQW )DXOW LQ WKLV FURVYV
&HQR]JRLF VHGLPHQWY GLHV RXW ULJKW DW WKLV FURVV VHF!'
(JPRQW )DXOW LV VWLOO SUHVHQW 7KLV JHRPHWU\ LV YLVX
VKRZV WKH 8B1 KRUL]JRQ WR )LJXUH ZKLFK VKRZV WKH |
FURVV VHFWLRQ WKDW VKRZV WKH ORWXPDWH DQG O0DQDLD V
FRPSUHVVLRQ LV PRUH DSSDUHQW LQ WKLV FURVV VHFWLRQ
LYV PRVW DSSDUHQW LQ WKH ODQDLD KDQJLQJ ZDOO ZKHUH W
SDFNDJHV EHORZ LW 7R WKH VRXWK RI WKLV VHFWLRQ WKLY\
RYHUOLHY EDVHPHQW LQ WKH 0DQDLD KDQJLQJ ZDOO ,Q WK
XSOLIW LV UHSUHVHQWHG E\ KRZ WKLQ WKH RYHUO\LQJ 1 D (

7KH HIWHQVLRQ DERYH WKH 2SXQDNH +LJK LV VLPLODU
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LQ 6HFWLRQV ZKHUH HIWHQVLRQDO VWUDLQ LV DFFRPPR
ZKLFK LQ WKLY FDVH FRXOG EH WKH XQGHUO\LQJ ULIW VWUXI
HIWHQW EXW DUH QRW YLVLEOH RQ WKLV VFDOH

Section 4 - Figure 4.16

7KLV FURVV VHFWLRQ LV SRVLWLRQHG WKURXJK WKH PD[LPXF
uLiw JHRPHWULHYVY LQ WKLV VHFWLRQ WKDQ LQ WKH VHFWLRC
WKLV VHFWLRQ WKDW DUH LQYHUWHG 21 WKH WZR LQYHUWH
VKRZVY QR GLVSODFHPHQW LQ WKLV SDUW RI WKH EDVLQ EXW
VRXWK )LIXUH 7TKH 6 , ) LQ WKLV VHFWLRQ RQO\ VKR2Z"
UHDFWLYDWLRQ RU LQYHUVLRQ 7KH QRUPDO IDXOWYV LQ WKI
JHRPHWULHYVY LQ WKH EDVHPHQW WKDW HQG ULJKW EHIRUH W
RI WKH EDVHPHQW KRUL]JRQ )LJXUH 7TKH ORWXPDWH IDX
VHFEFWLRQ EXW VKRZV QR RIIVHW RQO\ IROGLQJ 7KH WKLFN
LQ WKLV VHFWLRQ LV DJDLQ GXH WR ODWH OLRFHQH XSOLIW
WKLV VHFWLRQ IURP D ODFN RI DFFRPPRGDWLRQ DW WKH WLHI
KRUL]JRQ LQ WKH ZHVW RI WKLV FURVV VHFWLRQ LV GXH WR W
SURJUDGLQJ FURVV VHFWLRQV WKDW WKH FRQIRUPDEOH HQG

4.3.4 Section 5 - Figure 4.17

7KLV FURVV VHFWLRQ LV SRVLWLRQHG WR EH EHWZHHQ W
KDV WKH ODUJHVW QXPEHU RI ULIWLQJ VWUXFWXUHV RXW RI
PRVW IROGHG VWUXFWXUH OLNHO\ GXH WR WKH ODFN RI &HC
WKH 6 , ) EXW ZLWKRXW DQ\ GLVFHUQLEOH RIIVHW DORQJ W
VKRUWHQLQJ LQ WKLV VHFWLRQ 5HYHUVH VOLS PD\ KDYH RF
IDXOW LQ )LIXUH EXW WKHUH LV QR FOHDU GLVSODFHPH(
7KH ORWXPDWH )DXOW LV SUHVHQW EXW DJDLQ VKRZV QR RI
B3OLRFHQH DQG 3OHLVWRFHQH SDFNDJHV H[KLELW VLPLODU W
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WNW C:entral Grab?n SeCt|0n 3 Tahi-1 Well ESE
Kea-1 Well ‘
(Rakopi )
(Kapuni Group) Opunake High
Cape Egmont Fault
Maari Fault
Motumate Fault Splay Manaia Fault Splay
2x Vertical Exaggeration Q 10 2 30 = S ST
(km) (Ma)
Figure 4.15: 6HFWLRQ FURVV VHFWLRQ ODMRU IDXOWYV QG WKH .HD DQG 7DKL ZI
*UDEHQ LV VKRZQ DERYH WKH VHFWLRQ 7KH JHQHUDO XQGHIRUPHG DUHD LQ WK
2SXQDNH +LJK
Maari
WNW Fred Section 4 ESE
Maui-4 Well
IBI?a:si?r?gnrtY)‘
S.I.LF.2
Maari Fault Motumate Fault
2x Vertical Exaggeration Q L0 2 30 = T e
(km) (Ma)
Flgr e4.16: 6HFWLRQ FURVV VHFWLRQ ODMRU IDXOWV DQG WKH ODXL ZHOO DUH C
H VHFWLRQ I1RWLFH WKH IROGLQJ FDXVHG E\ WKH VOLS RI WKF

a7



4.3.5 Section 6 - Figure 4.18

7KLV FURVV VHFWLRQ LV SRVLWLRQHG LQ WKH VRXWKHUQPR\
:DNDPDUDPD )DXOW DQG 6 , ) 7KLV SRVLWLRQ LQ WKH EDVL
WKH WZR VHFWLRQV WR WKH QRUWK EXW WKH :DNDPDUDPD )
WKDQ WKH IDXOWV LQ VHFWLRQV DQG 7KH ODFN RI V\Q U
VHFWLRQ LQGLFDWHYV WKDW LV ZDV OLNHO\ H[SRVHG XQWLO
WKH WKLQQHVW RI ERWK WKH 1 DQG WKH 1 3DFNDJHV ZKL
DILTHFWLQJ WKH VRXWKHUQ HQG RI WKH EDVLQ PRUH GUDPDW
QRUWK RI WKH EDVLQ KDV QRW H[WHQGHG WR WKH VRXWK RI
6 ,) ERWK H[KLELW PRUH RIIVHW WR WKH VRXWK RI WKLV FL
DPRXQW RI RIIVHW EHWZHHQ 6HFWLRQ DQG 6HFWLRQ

4.4 Depth Conversion

"HSWK FRQYHUVLRQ ZDV FDOFXODWHG LQ Mov&k DB BFK FUF
LY EDVHG RQ WKH HTXDWL(ng_l)

Z=\——=—=
k

KHUH = LV WKH WKLFNQHVY LRI MXH ODDOHYHIOR PHMHRIVWE&H SLC
SHU P LV WKH UDWH RI FKDQJH LQ WKH YHORFLW\ ZLWK LQFL
WLPH IRU OD\HU WKLFNQHVYV 7KXV HDFK SDFNPpPahtikLQ D FURYV
7TDEOH JRU YDOXHV WR EH FDOFXODWHG ZHOOV ZLWK F
WR YHULI\ DQG FDOLEUDWH WKH GHSWK FRQYHUVLRQ YDOXH\
LQGLFDWHG LQ )LIJXUH DV WKH ZHOO V\PEROV (OOHG UHG
WR DVVLIQ JHRSK\VLFDO SURSHUWLHYVY WR VHFWLRQV C
ZKLOH WKH 7DVPDAQ ZHOO LQWHUVHFWLQJ VHFWLRQ KDV FlI
GRHVY QRW KDYH DQ\ OLWKR RU ELRVWUDWLJUDSKLF WLHV WF
FDOFXODWHG IURP ZHOO FKHFNVKRWY ZKLFK PHDVXUH WKH Y
ZHOO 7R FDOFXODWH WKH YDOXHV IRU D VSHFL¢F SDFNDJH
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WNW Section 5 ESE
S.ILF.2
T S.LF.1
Southern Extent of Maari Fault Motumate Fault
2x Vertical Exaggeration Q 10 29 30 Y mgs D e
(km) ()
Figure 4.17. 6HFWLRQ FURVV VHFWLRQ ODMRU IDXOWV DUH ODEHOHG 6 ,) DQG 6
WNW Section 6 ESE
|Tasman-1 Well
S.IF1 S.ILF.2
Wakamarama Fault
2x Vertical Exaggeration Q10 20 — 30 = A L ke
m Ma’
Figure 4.18: 6HFWLRQ FURVV VHFWLRQ ODMRU IDXOWV DUH ODEHOHG 7KH 7DVPDQ
SLFNV 6 ,) DQG 6 ,) VWDQG IRU 6RXWKHUQ ,QYHUWHG )DXOW
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DUH JURXSHG WRJHWKHD @8 WKIH K EGXNWHRBRPSDVV WKH L
RI YHORFLWLHY LQ WKDW SDFNDJH DUH LGHQWL¢{HG 7TKHVH
and horizon picks in the depth converted cross section do not line up with the picks in the
ZHOO $Q DFFHSWDEOH UDQJH RI WKHVH HGLWYV LV WDNHQ IL
.XSH UHJLRQ )LJXUH 7KLV VWXG\ LV XVHIXO EHFDXVH LV
ZLWKLQ SDFNDJHV WR WKH VDPH YDULDEOHV +RZHYHU FKH
VWDUWLQJ YDOXHVY EHFDXVH WKH SDFNDJHV XVHG LQ WKLV V
WKH SDFNDJHV XVHG LQ +LOO OLOQHU JLIXUH + L«
SDUWLFXODUO\ XVHIXO VWDUWLQJ SRLQW IRU ZHOOV ZLWK O
PRUH WKDQ HLJKW\ FKHFNVKRW PHDVXUHPHQWY EXW RWKHU
KDYH WZR GLITHUHQW N Y D Qaqti kvdlied that keést ¥hiddPidassDF N D J H
WKH YHORFLW\ UDQJH UHSUHVHQWHG LQ WKDW SDFNDJH DUH
ERXQGDU\ WKDW GLIIHUV LV 3 8B3 JLIXUH +LOO 0l
WZR JURXSVY RQH ZLWK D FRQVWDQW YHORFLW\ N WKH RV
LQFUHDVH LQ YHORFLW\ IROORZHG E\ D VKDOORZHU LQFUHDYV
Move GRHV QRW DOORZ FRQGLWLRQDO SDUDPHWHUV WR EH XVI
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VWXG\ KDV WKH VDPH LQLWLDO YHORFLW\ DV WKH +LOO O0LO
YDOXH DQG XVHV WKH ORZHU N IURP WKHLU SDFNDJH ZLWK W
RI WKH SDFNDJH LQ WKLV VWXG\ WKXV UHPDLQV WKH VDPH D
YHORFLW\ PHDVXUHG LQ WKH SURMHFWHG ZHOO LQ WKDW VH
EDWK\PHWU\ VXUIDFH ZDV FUHDWHG XVLQJ D P UHVROXWLR
FROXPQ LQ WKH GHSWK FRQYHUVLRQ SURFHVV 7KH EDWK\P*F
ZK\' D PHWHU UHVROXWLRQ PDS LV DFFXUDWH HQRXJK IRU \
RQO\ VLIQL¢FDQW DVVXPSWLRQ FKDQJHG IURP +LOO OLOQH!
DQG EDVHPHQW ODEHOHG 3SUH. ~ LQ 7DEOH 7KH YDOXH
ZHUH WKH VDPH DV WKH EDVHPHQWL\EXOW ZHU W& LW RV IXG R ZWK
GHSWK WR PDWFK OLWKRORJLF SLFNV LQ WKH ZHOOV VLQFH
HLWKHU DEVHQW RU LQFRPSOHWH
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CHAPTER 5
RESTORATIONS

5.1 Restoration Methodology

5 HFRQVWUXFWLRQV ZHUH SHUIRWe @@ 6EoHwapeltoOLGODQG 9D
FDOFXODWH WKH UDWH DQG HIWHQW RI VWUDLQ IRU D SDUWL
LOQWHUSUHWDWLRQ LV VWUXFWXUDOO\ EDODQFHG S%DODQFI
FRQVWUXFWHG DQG DQDO\|JHG WR HQVXUH WKH\ DUH JHRPHW
$$3* :LNL 7KH ZRUNARZ WR UHFRQVWUXFW HDFK VWUDWLJL
WKH VOLS RI DQ\ IDXOWV WKDW RIIVHW WKH KRUL]JRQ DQG ED
DQ\ IDXOW WKDW GRHV QRW FRQWLQXH WKURXJK WR WKH ED'
WKH KRUL]RQ LV XQIROGHG WR LWV DSSURSULDWH VKDSH DW
GHSHQGLQJ RQ ZKHWKHU WKH KRUL]RQ UHSUHVHQWY DQ XQF
FRPELQDWLRQ RI WKH WZR DFURVV WKH VHFWLRQ 7KH ODVW
OHWWLQJ WKH VRIWZDUH FDOFXODWH WKH GHFRPSDFWLRQ R
RI WKH EDVLQ DV D ZKROH

JRU XQIDXOWLQJ )DXOW 3DUDOOHO )ORZ 6LPSOH 6KHDU
IRU UHVWRUDWLRQV DQG DUH HDFK X0w#@07K B Q JRYSWRKFPU LD W
LQFRUSRUDWHY WKH ZRUN RI 9HUUDOO > @ *LEEV > @ D
PDLQWDLQV WKH DUHD EHWZHHQ EHGV DQG LV XVHG FRPPRQ
ZKHUH WKH WKLFNQHVV RI EHGV Mb:\2¥1B LD O J)PDXIOMK B DAHYCHIOHR
LQ FROODERUDWLRQ ZLWK .DQH HW DO > @ DQG (JDQ HW
KDQJLQJ ZDOO PRYHPHQW LQ WKUXVW IDXOWV EHFDXVH LW L
/IDPLQDU )ORZ 7KLV XQIDXOWLQJ PHWKRG GRHVY QRW WUDQYV
OLQH OHQJWKV LQ WKH KDQJLQJ ZDOO DUH SUMOWRUEHG LQ SI
DOJRULWKP GHYHORSHG LQ FROODERUDWLRQ ZLWK (UVOHY :
IROGV SUHVHUYLQJ WKH DUHD RI IRUPDWLRQV LQ D VHULHV
SHUIRUPLQJ IDXOW SDUDOOHO ARZ IRU KDQJLQJ ZDOO GHIRU
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)DXOWYV ZLWKLQ D SDFNDJH ZHUH QRW UHVWRUHG XVLQJ DQ\
ZDV PHDVXUHG ZKHQ WKH UHVW RI WKH SDFNDJH ZDV XQIDXO

JRU XQIROGLQJ WKH )Mé¢2WUD QVAVHPHWKRSG XQIROGLQJ
DVVXPHV D VOLS V\VWHP SDUDOOHO WR WKH XQIROGHG WDUJ
SDFNDJH WKDW LV DIITHFWHG E\ WKH XQIROGLQJ RFFXUV SDULI
7KLY PHWKRG PD\ RYHUO\ VLPSOLI\ DQG QRW DFFXUDWHO\ UH
KRZHYHU LW LV XVHG VLQFH WKH RWKHU RSWLRQ IRU XQIRO!
SUHVHUYH KRUL]JRQ OLQH OHQJWK RU SDFNDJH DUHD :KHQ S
GHHPHG XQUHODWHG WR IROGLQJ ZHUH LJQRUHG 7KLV LV D
WKH KRUL]JRQ ZKLFK LV WKHQ VPRRWKHG DFURVYV LUUHJXODU
XQIROGHG ZLWK DQ\ LUUHJXODULWLHYVY LQ WKH KRUL]JRQ DUR
JRU VKDOORZ KRUL]RQV WKLV PHWKRG ZDV PRVW FRPPRQO\
JHRPHWULHYVY VXFK DV LQFLVHG FKDQQHOV RU SDVVLYH PDUJI
VHLVPLF TXDOLW\ ZzDV RIWHQ SRRU FDXVLQJ LUUHJXODU VXL
JHRPHWU\ RI WKH GHHSHU UHAHFWRUV LQ WKH EDVLQ

JRU GHFRPSDFWLRQ WKH 6FO M&#é&i2018)KVLXWHG VLQFHHWK
RWKHU PHWKRGY DYDLODEOH DUH SULPDULO\ IRU VA\VWHPYV ZI
FDOFXODWLRQV ZHUH LQFOXGHG LQ WKLV VWHS RI WKH UHFR
Move 2016) 7KH %DVHPHQW zZDV VHW DV WKH EDVH PHDQLQJ LW
EXW UHPDLQHG XQDIIHFWHG E\ GHFRPSDFWLRQ GXULQJ WKH
ZD\ GHFRPSDFWLRQ FDOFXODWLRQV ZRUNHG WKH DPRXQW R
SURPLQHQW VWUXFWXUHV ZKLFK QHHGHG WR EH FRUUHFWHC

ORUH LQIRUPDWLRQ UHJDUGLQJ WKH WKHRULHYVY EHKLQG '
AH[ LVRVWDV\ DQG RWKHU DYDLODEOH PHWKRGV LV DYDLOD
with Move 2016
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5.2 Compaction and Isostasy Variables

The inputs needed to calculate isostasylave DUH PDQWOH GHQVLW\ HODVW
<RXQJYV ORGXOXV ZLWK RSWLRQDO LQSXWV IRU ODWHUDO O
LV XVHG LQ WKLY SURMHFW EDVHG RQ )OH[XUDO ORGHOLQJ S
GHQVLW\ RI LV XY¥HG +ROW 6WHUQ DQG WKH GHIDXOW
provided byMove LV XVHG VLQFH WKHUH ZDV QR OLWHUDWXUH IRXQ!

7KH IRUPXOD IRU FRPSXWLQJ GHFRPSDFWLRQ LV

= §e” )

Wheref LV SUHVHQWf GDA WRHRWWRVLW\ DW WKH VXUIDFH F
FRHI¢FLHQWQBSBPA LV GHSWK LQ PHWHUV (DFK VHGLPHQWDU\
YDULDEOHYVY DQG WKHVH ZHUH GHWHUPLQHG IRU SXUH VDQG
ORJV ZHWHR XOMMELIQ UDWLRYV RI OLWKRORJ\ WR HDFK SDFNDJH
isnotcalclODWHG LQGHSHQGHQWO\ VLQFH WKH PRVW VLJQL¢{FDQ\

top ten meters of burial and below that depth the compaction rates are determined by the

VXUURXQGLQJ OLWKRORJ\ 1DGRQ %YHFDXVH RI WKLV D
Table5.1: 7DEOH VKRZLQJ ILQDO GHFRPSDFWLRQ Y OXHV 5LJK)
WRP DQG OLWKRORJ\ UDWLRV /HIW XVHG WR FDOFXODWH
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LV PRGHOHG DV D XQLW RI VDQG 6HFRQGDU\ SRURVLW\ ZDV
SRURVLW\ YDOXHYV

Thef, DQG F IRU VKDOH DUH GHWHUPLQHG XVLQJ $SUPVWURC
OLOOV JDYH WZR YDOXHV ZKLFK ZKHQ WKH LQLWLDO SF
JRU OLPHVWRQH GHIDXOW awo@e2018)D B KUXIWHWAEH YDOXHV IURP

SUPVWURQJ VWDWHY WKDW SRURVLW\ DQG SHUPHDE
RYHU XQFRQIRUPLWLHYV PHDQLQJ HURVLRQ LQ WKH ZHOOV W
SUHVHQW EXULDO GHSWK 7KLV VLPSOL{¢HV FDOFXODWLRQV
KDV EHHQ H[SRVHG WR LV DW LWV KLJKHVW DW SUHVHQW DO

JXUWKHU FRPSDUWPHQWDOL]DWLRQ FRXOG DGG EHWWHU
SDFNDJHV XVHG LQ WKH VWXG\ DUH UHODWLYHO\ FRQVLVWHC
GLIITIHUHQFHV LQ OLWKRORJ\ ODWHUDOO\ VR WKH OLWKRORJL
TXDQWL¢{¢HG DQG DYHUDJHG ZLWK DQ HPSKDVLV RQ WKH WKL
GHFRPSDFWLRQ PDNHV WKH PRVW LPSDFW DQG WKH WKLFNH
PDMRU VWUXFWXUHYV

521 :RUNARZ 9DULDQFHV EHWZHHQ 6HFWLRQV

'XH WR WKH ¢QDO FURVVY VHFWLRQV SDVVLQJ WKURXJK S
OLQHV VHYHUDO RI WKH VXUIDFHV UHTXLUHG PDQXDO HGLW)\
RQ WKH VHFWLRQ 7KHVH HGLWV ZHUH GRQH ZLWK WKH VXUL
KLIKHVW DPRXQW RI DFFXUDF\ SRVVLEOH ,Q PDQ\ FDVHV LW
WKH OLPE RI D IROG SDUDOOHO WR RQH DQRWKHU DV WKH\ D
ZDY\ KRUL]RQV ZHUH VPRRWKHG LI WKH VXUURXQGLQJ KRUL]I
8QOHVV WKH FURVV VHFWLRQ GLUHFWO\ RYHUODSSHG ZLWK I
MXVW D FXUYHG OLQH UDWKHU WKDQ EHLQJ GLVSODFHG VR
VXUURXQGLQJ VHLVPLF

7KH DPRXQW RI HIWHQVLRQ IRU . DQG %DVHPHQW FRXO(
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EDVHPHQW ZDV XQIDXOWHG DV VRRQ DV WKH ODVW RI WKH V!
SRVVLEOH EHFDXVH IDXOWLQJ FRXOG KDYH RFFXUUHG ZLWK
VHGLPHQW \RXQJHU WKDQ WKDW LQWHUSUHWHG WR RYHUOLF
QH[W VHTXHQFH ZDV GHSRVLWHG

1R XQIROGLQJ ZDV GRQH IRU . DQG %DVHPHQW 'HVSLWI
VXUIDFHV WKHUH ZRXOG KDYH EHHQ QR VKRUWHQLQJ RI WKF
LQ WLPH DQG DQ\ XQIROGLQJ DSSOLHG WR WKH KRUL]JRQV ZR
HIWHQVLRQ ZLWKLQ HDFK UHVSHFWHG SHULRG RI WLPH 7KH
LQWHUSUHWDWLRQV ORZ VHLVPLF TXDOLW\ RU WKH DUWLID
RYHUO\LQJ KRUL]JRQV 7KH 3 KRUL]JRQ LV XQIROGHG WR KHO
EHWWHU EXW WKH FKDQJH LQ OHQJWK FDXVHG E\ WKLV LV Q

5.2.2 Erosion Compensation
The manual addition of sediments was used any time there were obvious truncations in

FRQWDFW ZLWK D KRUL]RQ 7KLV LV PRVW QRWDEO\ SHUIRUP
1 7KH ZRUNARZ IRU WKLY LQYROYHG ORRNLQJ DW WKH VH
KRUL]JRQ ZHUH FRQIRUPDEOH ZKLFK SDUWV ZHUH WUXQFDWH
WKLFNQHVY IRU WUXQFDWHG SDFNDJHV 7KH PRGHUQ VXUIDF
DIWHU WKLV LV GRQH EHVW H[DPSOH VKRZQ LQ )LJXUH DW
RYHU WKH WRS RI ODUJH IDXOWYVY WDNHV DzZD\ DQ\ HYLGHQFH
SDFNDJH

5.3 Restorations

$00 VL[ UHVWRUDWLRQV DUH VKRZQ LQ )LIJXUHV ZL
DJH RI HDFK VWHS LQ WKH UHVWRUDWLRQ DV ZHOO DV WKH U
VWHS DQG WKH UDWLR RYHU HDFK SHULRG RI HIWHQVLRQ RU
GHFRPSDFWLRQ VWHS ZzDV SHUIRUPHG VHSDUDWHO\ KRZHYHI
KDYH EHHQ SHUIRUPHG IRU WKDW KRUL]RQ 7TKH GHWDLOHG |
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DUH VKRZQ LQ 7DEOHYV 7DEOH 7TDEOH $ NH\ SRLQW WR
QRW LQFOXGHG LQ DQ\ RI WKH VL[ FURVV VHFWLRQV GXH WR
WLPLQJ RI WKH IDXOW PRYHPHQW $OVR WKH ODQDLD )DXOW

LV DEVHQW LQ 6HFWLRQV GXH WR WKH WUXQFDWLRQ RI
WKH IDXOW LQ WKH VRXWK RI WKH EDVLQ 7KLV WUXQFDWHG

5.3.1 Section1

(DFK VWHS RI WKH 6HFWLRQ UHVWRUDWLRQ LV VKRZQ L
PHDVXUHPHQWY LQ 7DEOH ,Q JLIXUH " WKH QRUPDO ID
WKH O0DQDLD )DXOW LV D JUDEHQ WKDW GHHSHQV WR WKH QR
VHFWLRQ LV QRW SHUIHFWO\ EDODQFHG VLQFH LW UHTXLUHYV
RQO\ ULJLG GHIRUPDWLRQ LV XVHG ,Q JLIXUH ) WKH JHR
UHTXLUHV RYHUWKUXVWLQJ RI WKH ODQDLD )DXOW E\ 0D D
LQYHUVLRQ RI WKH &DSH (JPRQW )DXOW ,Q JLIXUH ) FRP
DERYH 8B1 EXW LW LV RQ D VFDOH WKDW LV WRR VPDOO WHF
GXULQJ WKH UHFHQW H[WHQVLRQ LQ WKH EDVLQ DQG LV WKH
ZLWKLQ WKH &HQWUDO *UDEHQ 7KLV IDXOW DQG WKH &DSH
30OLRFHQH SUHVHQW H[WHQVLRQ ZLWKLQ WKH EDVHPHQW DQ(
IDXOWLQJ KDV DFFRPPRGDWHG PXFK RI WKH HIWHQVLRQDO V
VHGLPHQWYV

5.3.2 Section 2

(DFK VWHS RI WKH 6HFWLRQ UHVWRUDWLRQ LV VKRZQ L
PHDVXUHPHQWY LQ 7DEOH ,Q JLIXUH " WKH VDPH JUDE
SDFNDJH LV SUHVHQW EXW VKDOORZHU 7KH VPDOOHU IDXO
SDFNDJHY DERYH WKH EDVHPHQW VKRZLQJ HIWHQVLRQ WKDYV
DQG QRW WKURXJK WR WKH EDVHPHQW 7R WKH HDVW RI WKL
WKH . SDFNDJH GLUHFWO\ 7KHUH PD\ KDYH EHHQ 3 SDFND
EXW WKHUH LV QR zD\ WR HVWLPDWH WKHLU WKLFNQHVV DQ
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RI SHQHSODQDWLRQ DQ\ SUHVHQFH RI WKH 3 SDFNDJH VHG
J)LIXUH ) WKH DPRXQW RI VHGLPHQW DGGHG DERYH WKH 1
6HFWLRQ EXW GUDVWLFDOO\ WKLQQHU WKDQ WKH DPRXQW
FRUUHODWLQJ ZLWK D UHGXFHG DPRXQW RI XSOLIW LQ WKLV
IDXOW LQ WKH IRRWZDOO RI WKH &DSH (JPRQW )DXOW RQO\ V
IROGLQJ VKRZQ LQ )LIJXUH ) PD\ KDYH FDXVH WKH ZHDNQH)
RU LW FRXOG MXVW EH WKH DUWLIDFW RI LQWHUSUHWLQJ D«

* IDXOW % LV FRQQHFWHG E\ D VSOD\ WR IDXOW $ LQ 6HFV
HYLGHQFH RI PRYHPHQW EHIRUH WKH 30LRFHQH ,W LV OLNH
EDVHPHQW FDXVHG E\ HLWKHU EDVHPHQW OLWKRORJ\ RU SUF
VWUDLQ PLIJIUDWHG VRXWK WKLV ZDV WKH SRLQW WKDW DFFF
VHFWLRQV WR WKH QRUWK WKH VPDOO VFDOH IDXOWYV LQ WK
(JPRQW )DXOW WKDQ WKH EDVHPHQW IDXOW ZLWKLQ WKH &H(
IDXOW $ )LJIXUH 7KH VPDOO VFDOH IDXOWYV DERYH WKH (
)DXOW VKRZ WKH HIWHQW RI HIWHQVLRQ DFURVV ZHVWHUQ F
\HDUV KRZHYHU UHVWRUDWLRQV SHUIRUPHG DW WKLV VFDO
ZHDNQHVYV FDXVLQJ WKLV IDXOWLQJ

5.3.3 Section 3

(DFK VWHS RI WKH 6HFWLRQ UHVWRUDWLRQ LV VKRZQ L
PHDVXUHPHQWY LQ 7DEOH 7TKH VWUXFWXUHY SUHVHQW L(
WUDQVLWLRQ EHWZHHQ WKH ODDUL DQG &DSH (JPRQW )DXOW
WZR PDMRU IDXOWV VWUDLQ LV DFFRPPRGDWHG WKURXJK IR
DPRXQW RI IROGLQJ EHWZHHQ )LJXUH (DQG ) LV HDVLHVW
1 SODFHPHQW ZLWKLQ WKH 1 SDFNDJH VKRZQ LQ )LJXUH
WKDW HQFRXQWHUV WKH ORWXPDWH DQG 0DQDLD VSOD\V ZK
VKRUWHQLQJ LQ WKLV VHFWLRQ LV DQRPDORXVO\ KLJK HYHC
FRQVLGHUHG 7KH PLQRU IDXOWLQJ RI WKH 8B1 KRUL]JRQ DE
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WKH RWKHU PLQRU IDXOWYV DQG LW LV FOHDU IURP WKH VXU
IDXOWYVY DUH WKH ORZHVW H[WHQVLRQ RI WKH &HQWUDO *UDE
ZDV DOVR LQAXHQFHG E\ WKH UHODWLYH H[WHQVLRQ RI WKH
WKH 2SXQDNH +LJK ZHVW RI WKH ORWXPDWH )DXOW WKH 3

3 7KLV LV OLNHO\ GXH WR FKDQQHOL]DWLRQ FRQVLGHULQJ
ZLWK FRPSUHVVLRQDO VWUXFWXUHYVY WKDW ZRXOG FDXVH VW
WUXQFDWLRQV ZHUH XVHG WR HVWLPDWH WKH DPRXQW RI HU
6HFWLRQ WKH FKDQJH LQ JHRPHWU\ LV WRR VPDOO WR VKR
LOWHUSUHWDWLRQY DORQJ WKH HDVWHUQ HQG RI WKLV VHEF\
DVVLVWHG E\ WKH UHVWRUDWLRQVY OXOWLSOH UHVWRUDWLF
HQRXJK WR FRQ¢;¢GHQWO\ PDWFK WKH VHLVPLF ZKLOH DOVR S

5.3.4 Section 4

(DFK VWHS RI WKH 6HFWLRQ UHVWRUDWLRQ LV VKRZQ L
PHDVXUHPHQWY LQ 7DEOH "KHQ SURFHHGLQJ IURP WKH Q
QRW H[WHQG SDVW WKH ODQDLD )DXOW )LJXUH 7KLV DV
Fault at this latitude has the same reconstruction issues as the Taranaki Fault in the northern part
RI WKH EDVLQ 7KLV KRZHYHU PHDQV WKDW WKH ORQJLWXG|
)DXOW LQ 6HFWLRQV LYV QRW UHSUHVHQWHG LQ WKLV VHF\
)DXOW LV SUHVHQW LQ WKLV FURVV VHFWLRQ EXW ZKLOH WK
LOQWHUSUHWHG DFURVYV WKH IDXOW PHUHO\ IROGLQJ )LJXUH
JLIXUH + DQG ZK\ LW LV GDVKHG 8B1 ZDV QRW XQIDXOW
UHVWRUHG WR PDWFK WKH GLS RI WKH WUXQFDWLRQV DV VK
) 7KHUH OLNHO\ LV IDXOWLQJ WKDW RFFXUUHG VLPXOWDQHTI
IRRWZDOO RI WKH IROG JDYH QR LQGLFDWLRQ RI VOLS VR D
LQ )LIXUH ( PHDQLQJ WKH DPRXQW RI VKRUWHQLQJ OLNHC
EXW VXPPHG WRJHWKHU WKH PHDVXUHG DPRXQW RI VWUDLQ
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5.3.5 Section5

(DFK VWHS RI WKH 6HFWLRQ UHVWRUDWLRQ LV VKRZQ L
PHDVXUHPHQWY LQ 7DEOH 7KLY 6HFWLRQ OLNH 6HFWLRQ
ODDUL )DXOW DQG WKH :DNDPDUDPD )DXOW LWK PDMRU VWI
VRXWK LQ WKRVH VWUXFWXUHY WKLV LV DQRWKHU VHFWLRQ
MXVW IROGLQJ 7KLV VHFEWLRQ LV VWURQJO\ DIIHFWHG E\ WK
WKURXJK XSOLIW WKDW FDQ EH VHHQ LQ )LJXUH ) EXW ZL\
3OLRFHQH UHVXOWLQJ LQ PDLQWDLQHG XSOLIW DQG PXFK WE
7KH ORWXPDWH )DXOW LV DOVR SUHVHQW LQ WKLV VHFWLRQ
GLVSODFHPHQW LV LQWHUSUHWHG DFURVV WKH IDXOW RQO\

5.3.6 Section 6

(DFK VWHS RI WKH 6HFWLRQ UHVWRUDWLRQ LV VKRZQ L
PHDVXUHPHQWY LQ 7DEOH 7KLV LV WKH RQO\ VHFWLRQ W
WKLV VHFWLRQ GRHVY QRW FURVV WKH IDXOW DW LWV PDJ[LPX
QRW DGHTXDWHO\ UHSUHVHQWHG E\ WKLV VWXG\ 6HGLPHQW
WKH\ ZHUH IRU WKH RWKHU VHFWLRQV RBXWVXQ@ORNH W KRB QRIW
WKLV VHFWLRQ WKH :DNDPDUDPD )DXOW GRHMWhQIHRW tRel | VHW W
KRUL]JRQ HIWHQGV XS WR DQG LV WUXQFDWHG E\ WKH XQFRQI
SDVVLQJ WKURXJK 8B1 LQ WKLV VHFWLRQ LV RQO\ GXH WR V
7KLV VHFWLRQ OLNH VHFWLRQ LV PLVVLQJ PXFK RI WKH 3C
FROQWLQXHG FRPSUHVVLRQ 7KLV UHVXOWY LQ D VWUXFWXUL
VHGLPHQWDU\ EA\SDVVLQJ WR WKH PRGHUQ VKHOI DERYH WKH
VWXG\

5.4 Data Trend Analysis
7KLV VHFWLRQ VKRZV WKH WUHQGYV RI VKRUWHQLQJ DQG
FRPSDUHV WKH VvWUDLQ PHDVXUHPHQWY RI VHFWLRQV ZLWK |
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5.4.1 Extension

$V VKRZQ LQ )LIJXUH WKH VXP RI DOO HIWHQVLRQ PHD
WKH VRXWK ZLWK WKH H[FHSWLRQ RI 6HFWLRQ KHQ WKH
UHPRYHG KRZHYHU WKH RYHUDOO WUHQG RI HIWHQVLRQ VK
FRQVLVWHQW ZLWK 6HFWLRQ ZKLFK PD\ LPSO\ WKDW 6HFWL
ODQDLD )DXOW LQ WKH VRXWKHUQ HQG RI WKH VWXG\ PRUH W
HIWHQVLRQ LQ 6HFWLRQV DQG FRPSDUHG WR LV GXH WR

6HFWLRQ KDV WKH ODUJHU QXPEHU RI ULIWLQJ DVVRFL
:DNDPDUDPD )DXOW KDV ODUJHU WKDQ DYHUDJH RIIVHW GXUL
PLQLPDO HIWHQVLRQ DIWHU OD 7KH ODFN RI HIWHQVLRQ L

Figure 5.7 4XLFN FRPSDULVRQ RI GLIITHUHQW PHDVXUHPHQWYV IR

fuUWKHVW QRUWK 7KH WRWDO DPRXQW RI VKRUWHQLQJ DOR

LV NP NP DQG NP UHVSHFWLYHO\ 7KH WRWDO DPR
N P NP DQG NP UHVSHFWLYHO\



HIWHQVLRQ RFFXUUHG HOVHZKHUH LQ OLQH ZLWK WKH VHFW]
VKRZV QR GUDPDWLF WUHQGY ZKHQ WKH ODQDLD )DXOW VOLSE
HIWHQVLRQ LV GXH WR EDVLQ ZLGH ULIWLQJ 7KH H[WHQW R
EHIJDQ LV UHGXFHG LQ WKH JUDSK EXW GRHV QRW QHFHVVD
EHFDXVH WKH . SDFNDJH UHSUHVHQWYV D VKRUWHU SHULRG

OD 6HFWLRQV VKRZ VLIQL;FDQWO\ KLIJIKHU DPRXQWYV
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WKH EDVLQ HYHQ ZLWKRXW 0DQDLD )DXOW VOLS )LJXUH
EDVLQV VXFK DV WKH JUDEHQ LQ WKH KDQJLQJ ZDOO RI WKH
ZKLFK RFFXUUHG LQ FRQMXQFWLRQ ZLWK WKH LQLWLDWLRQ |
WKH VRXWK )LIXUH DV UHIHUHQFHG LQ &KDSWHU 7KH |
WKH 0DQDLD )DXOW FRPSDUHG WR WKH UHVW RI WKH EDVLQ |
VWUDLQ LQ WKH VRXWKHUQ SDUW RI WKH EDVLQ LV ODUJHO\
‘HVW DQG WKH 0DQDLD DQG :DLPHD )OD[PRUH )DXOW 6\VWHP
SUHVHQW H[WHQVLRQ LV RQO\ IRXQG LQ WKH QRUWKHUQ VHF
H[WHQVLRQ LQ WKH QRUWKHUQ VHFWLRQV

6PDOO VFDOH IDXOWLQJ LQ WKLV VWXG\ UHIHUV WR DQ\ |
SDFNDJHVY DERYH EDVHPHQW H J WKHUH DUH VHYHUDO IDXO
WR QRW HQFRXQWHU RU RIIVHW WKH EDVHPHQW LQ )LJXUH
PD[LPXP VOLS DFURVV WKH 8B1 KRUL]J]RQ H[WHQGLQJ DV VK|
DV WKH 3 KRUL]JRQ OLQRU IDXOW VOLSV XQLIRUPO\ GHFUHL
VRXWK DV VKRZQ LQ )LIJXUH EXW DOVR RQO\ DFFRPPRGDYV
VWUDLQ ZLWKLQ WKH EDVLQ 7KH LQFUHDVH LQ WKHVH LQWF
WUHQG RI HHIWHQVLRQ VHHQ LQ WKH PDMRU IDXOWV ERWK RI
PLIJUDWLRQ RI HHWHQVLRQ IURP WKH QRUWK WKURXJK UHDFW

5.4.2 Shortening

7KH VXP RI VKRUWHQLQJ LQ HDFK RI WKH VHFWLRQV )LJ>
VKRUWHQLQJ LQ VHFWLRQV WKDW GRHV QRW FRQWLQXH W
GXH WR WKH 0ODQDLD )DXOW LQFOXVLRQ LQ WKRVH WKUHH VH
KLJK DPRXQW RI VOLS WKDW VOLS LV UHODWLYHO\ FRQVLVW
IRU VHFWLRQV DUH NP NP DQG NP UHVSHFWLYH
ODQDLD VOLS LV WDNHQ RXW RI WKH HTXDWLRQ LQ )LJXUH
WKH FRPSUHVVLRQ LQ WKH EDVLQ ZKLOH DOZD\V EHWZHHQ
VHTXHQFH RWKHU WKDQ WKH FRQWLQXHG VKRUWHQLQJ LQ W
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0D 6HFWLRQV DUH DOO DIIHFWHG E\ VKRUWHQLQJ RQ W
ODUJH DPRXQW RI VKRUWHQLQJ VKRZQ LQ VHFWLRQ WKDW L
WKH ORWXPDWH )DXOW )LJXUH "XULQJ WKLV WLPH DQ L
the Taranaki Fault resulted in reverse displacement of the fault and increased accommodation
DERYH WKH 8B3 KRUL]JRQ 7KLV DOVR RFFXUUHG DORQJ RWE
WKH ODQDLD )DXOW EXW QRW QHDUO\ WR WKH VDPH H[WHQW
WKH (DVWHUQ ERXQGDU\ RI WKH EDVLQ EHJDQ 0D DQG F
EHWZHHQ DQG 0D ZLWK WKH URWDWLRQ RI WKH VXEGXFW
FRLQFLGHV ZLWK WKH LQLWLDWLRQ RI HIWHQVLRQ LQ WKH Q!

6KRUWHQLQJ UHVXOWLQJ LQ WKH XSOLIWLQJ RI WKH VRX
LV FOHDU HURVLRQ 7KLV PHDQV WKDW XSOLIWLQJ UHVXOWL
VHGLPHQW E\SDVV LV QRW DSSURSULDWHO\ FRPSDUHG WR RV
WKH ODUJH DPRXQW RI XSOLIW UHVXOWLQJ LQ WKH VLIJQL¢FL
FRXQWYV IRU VRPH RI WKH VKRUWHQLQJ H[SHULHQFHG +RZH"®
RU XQIROG DIWHU WKDW SRLQW LQ WLPH OHQJWKV UHPDLQ \
DYDLODEOH DIWHU WKH KRUL]JRQ LV XQIROGHG

5.4.3 Net Movement
,Q JLIXUH WKHUH DUH QR REYLRXV WUHQGYV LQ WKH Ql
RI DOO WKH HIWHQVLRQ DQG DOO WKH VKRUWHQLQJ IRU D VS
XQVXUSULVLQJO\ HI[SHULHQFHG WKH ODUJHVW DPRXQW RI H
E\ WKH &8HQWUDO *UDEHQ EXW WKH RWKHU VHFWLRQV WKUR]}
7KHUH LV DOVR QR WUHQG RI QHW VKRUWHQLQJ VKRZQ LQ Wi
ODQDLD GLVSODFHPHQW RU SRVVLEO\ GXH WR D VHQVH RI U

J)LIXUH VKRZV IRXU GLITHUHQW UHSUHVHQWDWLRQV RI
FKDQJHV WKURXJK WLPH 7KH QRUWKHUQ WKUHH VHFWLRQV
IROORZHG E\ D MXPS LQ VKRUWHQLQJ WKDW LV PXFK ODUJHU
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UHPDLQ FRPSUHVVLYH IRU ORQJHU EXW OHVV LQWHQVHO\ 7
VHFWLRQV LV PRVWO\ GXH WR WKH 0DQDLD )DXOW EXW WKH
VHHQ LQ WKH ORZHU WZR JUDSKV LQ )LJXUH 7KH ODFN RI
LQFUHDVH LQ VKRUWHQLQJ WR WKH QRUWK LV LQ FRQWUDVW
XQFRQIRUPLW\ LQ WKH VRXWKHUQ VHFWLRQV DQG WKH ODFN
WKH QRUWKHUQ VHFWLRQV

5.5 Decompaction Control Group

$V D FRQWURO RQ WKH VLIQL¢{FDQFH RI LQFOXGLQJ GHFF
UHFRQVWUXFWLRQV O6HFWLRQ ZDV UHFRQVWUXFWHG XVLQJ
UHFRQVWUXFWLRQ UHPRYHG VHGLPHQW XVLQJ WKH GHFRPSD
ZLWK HYHU\ RWKHU VHFWLRQ DOORZLQJ VXEVHTXHQW SDFNL

Figure 5.9: 7KHVH JUDSKV VKRZ WKH UHODWLYH FKDQJH LQ VHFW
JUDSKV VKRZ WKH UHODWLRQVKLS EDVHG RQ HDFK UHVWRUL
VDPH GDWD EXW ZLWK DSSURSULDWH VFDOH IRU WLPH 7KF
ZKHQ WKH GLVSODFHPHQW RI WKH 0DQDLD )DXOW LV QRW LG
QRU IDXOWV DUH LQFOXGHG LQ VHFWLRQV



DFK UHV\

ZHH

HW Q H
QG QRW XVLQJ GHF

A
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UHFRQVWUXFWLRQ WKH WRS SDFENDJH LV VLPSO\ GHOHWHG E
J)LIXUH DQG )LIJXUH VKRZ WKH FRPSDULVRQ EHWZHHQ \
GHFRPSDFWLRQ ZLWK )LJXUH FRPSDULQJ WKH GLIITHUHQF
WZR PHWKRGY 7KH GLIITHUHQFH LQ SHUFHQWDJH RI DQ\ VSHI
WKH FXPXODWLYH VKRUWHQLQJ PHDVXUHG ZKHQ XVLQJ GHFR
ZLWKRXW DQG FXPXODWLYH H[WHQVLRQ LV DQG UHVSHF
KDYH YDU\LQJ UDWHV )LJXUH VKRZV WKDW LQ D VHTXHQF
PHDVXUHPHQWY LQ WKLV VHFWLRQ HYHQWXDOO\ EDODQFH 7
UHODWLYHO\ FRQVWDQW EHWZHHQ ODUJHU HSLVRGHV \HW W
GHFRPSDFWLRQ 7KLV LPSOLHV WKDW IRU WKLV VHFWLRQ DW
GLVSODFHPHQW PLJKW QRW EH GUDVWLFDOO\ DIIHFWHG E\ VI
DQ\ UHVWRUDWLRQV DLPLQJ WR LGHQWLI\ WKH WLPLQJ RI D\
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CHAPTER 6
DISCUSSION
6.1 Review
7KLV VWXG\ XVHV LQWHUSUHWHG ' DQG ' VHLVPLF GDWD
VL[ GLDIJQRVWLF FURVV VHFWLRQV ZLWKLQ WKH 6RXWKHUQ 7I
RI UHSUHVHQWLQJ WKH ODWLWXGLQDO YDULDWLRQ LQ VWUDI
ORQJLWXGLQDO VWUDLQ IURP ERWK IDXOWLQJ DQG IROGLQJ
UHJLRQ 7KH 1IRUWKHUQ *UDEHQ RI WKH 7DUDQDNL %DVLQ )L
fautLQJ DQG VKRzV PDQ\ FKDUDFWHULVWLFV DVVRFLDWHG ZL\
%YHFDXVH WKHUH LV RQO\ HHWHQVLRQ LQ WKH 1RUWKHUQ *UD
PHDVXUHG WKURXJK IDXOW DQDO\VLV *LED HW DO SHLC
RI IROGLQJ LQ VWUDLQ HVWLPDWHYV LV FULWLFDO LQ WKH VR
EHWZHHQ WKH PDMRU LQYHUWHG IDXOWYVY 7KH H[WHQW RI1 VE
:DNDPDUDPD DQG ODDUL )DXOWV LQ 6HFWLRQ J)LIXUH LV
VKRUWHQLQJ DFURVVY WKH ODDUL )DXOW 7KLV SDWWHUQ RI
IDXOWV LV DOVR REVHUYHG EHWZHHQ WKH ODDUL DQG WKH &
7KH UHVWRUDWLRQV RI WKLY VWXG\ DOVR UHVWRUH &UF
7TDUDQDNL %DVLQ

6.2 SODWH ODUJLQ 6LJQL¢,{FDQFH

7KH SUHVHQWO\ LOQODFWLYH 7DUDQDNL )DXOW LV WKH HDYV
%DVLQ DQG WKH ERXQGDU\ IRU WKH QRUWKHUQ KDOI RI WKLYV
PDUJLQ WKH 7DUDQDNL )DXOW 6\VWHP ZKLFK DOVR LQFOXGF
EDFN WKUXVW IRU WKH +LNXUDQJL PDUJLQ EHWZHHQ WKH 3C
7KH 7TDUDQDNL )DXOW ZDV SULPDULO\ DFWLYH GXULQJ WKH L
7TURXJK ZKHQ WKH PDUJLQ ZDV URXJKO\ SDUDOOHO WR WKH
6WDJSRROH 1LFROH (SLVRGLF VRXWKZDUG UHWUHDW
+LNXUDQJL 7TURXJK DQG FRLQFLGHV ZLWK WKH H[WHQVLRQ D
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Figure6.1: 7KLV ILJXUH VKRZV WKH HQWLUH SODWH PDUJLQ DW ¢
VKRZLQJ KRZ WKH SODWH PDUJLQ FKDQJHYVY DW YDU\LQJ ODW
VWXG\TV ERXQGDU\ DQG FURVV VHFWLRQ & LV VRXWK RI WKL
1LFRO

WKH 7DUDQDNL %DVLQ UHVSHFWLYHO\ 6WDJSRROH 1LFROH

RI FRPSUHVVLRQ GXULQJ WKLV WUDQVLWLRQ WR EHWWHU FF

SURYLGLQJ GHWDLOHG VWUDLQ DQDO\VLV RI WKH QRUWKHUQ
SHLOO\ HW DO

7KH VLPXOWDQHRXV HIWHQVLRQ DQG FRPSUHVVLRQ LQ W
VLQFH ODWH OLRFHQH LV RIWHQ GHVFULEHG XVLQJ EORFN UF
7TKUDVKHU :DOODFH HW DO OHDVXUHPHQWYV RI
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H[WHQVLRQ LQ WKH &HQWUDO *UDEHQ DQG VKRUWHQLQJ VR
6LPSOL¢{¢HG DV LWV RZQ FUXVWDO EORFN LQ PRGHOV WKH 6R
FORFNZLVH URWDWLRQ LQ UHODWLRQ WR WKH :HVWHUQ 6WDE
YHFWRUV :DOODFH HW DO JLIXUH 7R DFFRXQW IRL
VKRUWHQLQJ VRXWK DORQJ WKH 7DUDQDNL %DVLQ EHWZHHQ
SURSRVH D EORFN URWDWLRQ PRGHO ZLWK D VRXWKZDUG PR
RSHQLQJ RI WKH 1RUWK *UDEHQ )LJXUH +RZHYHU IRU W
be incrementally moreV KRUWHQLQJ IXUWKHU VRXWK LQ HDFK VHFWLRC

Figure 6.2 3AUHVHQW GD\ FUXVWDO PRWLRQ YHFWRUV DERYH WK|
, VODQG RI 1HZ =HDODQG (DFK FRORU UHSUHVHQWY D EORF
VLPLODU FKDUDFWHU 7KH SROH RI URWDWLRQ IRU HDFK FU
LQ WKH VDPH FRORU DV WKH EORFN LW UHSUHVHQWY 7KH ¢
EORFN 7DNHQ IURP :DOODFH HW DO
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Figure 6.3: 6FKHPDWLF EORFN URWDWLRQ PRGHO ZLWK D VRXWK?:
WLRQ 7KLV PRGHO LV GHVLIJQHG WR H[SODLQ WKH ODWH OL
I1RUWKHUQ *UDEHQ )LJXUH 37KH HDVWHUQ FUXVWDO EOI
ZHVWHU VWDEOH SODWIRUP 7KH ERXQGDU\ EHWZHHQ DUHD\
LQGLFDWHG E\ WKH GDVKHG OLQHYV ~ 7DNHQ IURP *LED HW D
VHFWLRQV DQG QRW LQ VHFWLRQV 7TKHUH LV D GH¢FLF

UHGXFHG DPRXQW RI VKRUWHQLQJ IURP 6HFWLRQ WR 6HFWL
QRW LQFOXGHG LQ 6HFWLRQ EUHDNLQJ WKH WUHQG RI LQF
URWDWLRQ D[LV 7KH VXJJHVWHG SROH RI URWDWLRQ IRU W
URXJKO\ DW WKH ZHVWHUQ HQG RI VHFWLRQV EHWZHHQ
PHDVXUHPHQWYV RI WKLV VWXG\ VKRZLQJ QR VWUDLQ LQ WKR
+RZHYHU WKH DQRPDORXVO\ ORZ VWUDLQ LQ VHFWLRQ
EDVLQ GRHV QRW ¢W WKH PRGHO LI WKH SROH Rl URWDWLRQ
ODFN Rl VWUDLQ LQ WKHVH VHFWLRQV VXJJHVWYV WKDW WKL\
VHSDUDWH VWUDLQ GRPDLQV LQ WKH QRUWK DQG VRXWK RI \
GHYHORSPHQW RI WKH EDVLQ QRW MXVW DW SUHVHQW DV D
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KHWHURJHQHRXYVY VWUDLQ PHDVXUHPHQWY REVHUYHG LQ WKL
PRUH WKDQ RQH FUXVWDO EORFN LQ PRGHOV GXULQJ HDUO\
EH QHFHVVDU\ 7R DFFXUDWHO\ GHWDLO WKLV VWUDLQ WUDQC
VSDFLQJ EHWZHHQ FURVYV VHFWLRQV LV QHHGHG 2WKHUZLV!
PLIJUDWLQJ EORFN PRGHO LI WKH LQFUHDVLQJ VWUDLQ WKDW
RFFXUV DORQJ PDMRU IDXOWYV RXWVLGH RI WKLV VWXG\ DUHL
RITVHW VRXWK RI WKH VWXG\ ERXQGDU\ DQG DV WKH 0DQDLD
DFFRPPRGDWHG E\ WKH :DNDPDUDPD .DKXUDQJL DQG WKH S
)DXOW )LJIXUH $Q LQFUHDVH LQ ODQDLD )DXOW VKRUWH (
LOQFUHDVH LQ EDVHPHQW RIITVHW WR WKH VRXWK DQG WKH V(
6HFWLRQ FRPSDUHG WR VHFWLRQV DV GHVFULEHG LQ V

7KH IROGLQJ LQ WKH 6RXWKHUQ 7DUDQDNL %DVLQ LV WK
VXEVLGHQFH AH[XUH DQG GXFWLOH WKLFNHQLQJ HDFK RFF
DO ,Q WKLV VWXG\ WKH XSOLIW WKDW DSSHDUV LQ WE
VWUDLQ LV WKH FRQVHTXHQFH RI AH[XUH Rl WKH FUXVW FDX
UDWKHU WKDQ VXEVLGHQFH RQ WKH VFDOH RI ! NP DQG C
R NP +ROW HW DO WKRXJK DOO WKUHH VFDOHV D

6.3 SHWUROHXP 6LJQL¢FDQFH

7KH 7TDUDQDNL %DVLQ LV WKH RQO\ SURGXFLQJ SHWUROH
Coaly Cretaceous rocks are believed to be the source rock for the majority of oil found in the
EDVLQ 0%, ( OXOWLSOH SOD\ W\SHVY DUH SUHVHQW ZLW
JUDEHQ ULIW VWUXFWXUHYV ZLWK &UHWDFHRXYVY UHVHUYRLUYV
1HRJHQH UHVHUYRLUV J/HVV VWDQGDUG SOD\ W\SHV LQFOXG
IURP YROFDQLVP KDV DQRPDORXVO\ PDWXUHG UHODWLYHO\ V
,Q WKH 6RXWKHUQ 7DUDQDNL %DVLQ GXH WR WKH VXFFHVV F
ZLOGFDW ZHOOV KDYH GULOOHG DOO WKH PDMRU LQYHUVLRC
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JHRPHWULHY EXW QRW DOO RI WKHVH ZHOOV ZHUH VXFFHVYV
EDVLQ WKDW KDYH HLWKHU QRW EHHQ SURYHQ \HW RU KDYH
2XW Rl WKH SOD\ W\SHV SUHVHQW LQ WKH 6RXWKHUQ 7DUDQL
JUDEHQV LV WKH RQO\ SOD\ W\SH WKDW PD\ EH EHWWHU FRQ
DUH FRDO PHDVXUHV ZLWKLQ WKH 5DNRSL DQG 1RUWK &DSH

P WKLFN .LQJ 7KUDVKHU \HW WKH VDQGV ZLWKLQ W
UHVHUYRLU TXDOLW\ LQ VHYHUDO ZHOOV W

7KH LQWHUSUHWHG HIWHQW Rl &UHWDFHRXV IRUPDWLRQ
LQWHUSUHWDWLRQV SULPDULO\ GXH WR D ORZ DPRXQW RI Z
UHO\ VROHO\ RQ VHLVPLF JHRPHWU\ 2XW RI WKH QLQH ZHOC
VWXG\ DUHD VL[ KDYH DYDLODEOH ZHOO UHSRUWYV 2XW RI V
LH WKH DSSHDUDQFH RI RLO RU JDV LQ FXWWLQJV RU FRUH

7KH RWKHU IRXU ZHOOV ZHUH GU\ 6HYHUDO RWKHU ZHC
EXW DUH WRR VKDOORZ WR HQFRXQWHU WKHP H J ODDUL

The difference in the interpretation of Cretaceous sediments away from wells in this
VWXG\ )LIJXUH LV GXH WR GHHSHU LQWHUSUHWDWLRQV R
RI S§UHWDFHRXV VHGLPHQWY LQ DUHDV ZLWK RQODSSLQJ JHR
VHGLPHQW ZKHQ WKH VHGLPHQWY DUH ERXQGHG E\ IDXOW JH
LQWHUSUHWDWLRQV DUH GHWHUPLQHG EDVHG RQ UHAHFWLR

7KLV VWXG\ GLG QRW ORRN LQWR WKH PDWXUDWLRQ RI K
GRFXPHQWDWLRQ RI WKH HIWHQW DQG WLPLQJ RI XSOLIW LQ
LPSURYH WKH PDWXUDWLRQ FXUYH UHOLDELOLW\ RI DQ\ SRW

JURP WKH GDWD DYDLODEOH QR QHZ SURVSHFWYV FDQ EH
SRWHQWLDO UHPDLQV LQ WKH :DNDPDUDPD IRRWZDOO UHJLR
VWUXFWXUHYV GLUHFWO\ VRXWK RI WKH ODDUL )DXOW DUH QR
VRXUFH URFNV LQ WKDW DUHD PD\ EH WKLFNHU LI WKH LQWH
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+RZHYHU RQO\ IXUWKHU WHVWY DQG PRGHOV FDQ GHWHUPLC

6.4 Resolution of Smaller Faults
7KH IDXOW PDS VKRZLQJ WKH WHPSRUDO FKDQJHV LQ IDX
VKRZV D PXFK KLIJIKHU UHVROXWLRQ RI IDXOWLQJ WKDQ WKH
7KLV LOOXVWUDWHY RQH GLIITHUHQFH EHWZHHQ WKH VFDO
HDFK IDXOWT{fV VOLS LV PHDVXUHG ZKHUH LQ WKLV VWXG\ VF}
PHDVXULQJ WKH RIITVHW RI KRUL]JRQVKDNMHDHIREBPK PRHLH DX HQY
DQDO\VLV RI LQGLYLGXDO IDXOWV EXW WKLV VWXG\ IRFXVHYV
RYHUDOO vwuUuDLQ H[SHULHQFHG E\ HDFK KRUL]J]RQ DFURVV Wi
VWUDLQ LQ D SDUWLFXODU VHFWLRQ 7KH GLIITHUHQFH LQ ID
DQG UHVWRUDWLRQ VWHSV )LJXUH Rl WKLV VWXG\ DU
IDXOWYV KHQ WKH LPSRUWHG IDXOWY DUH RQO\ ZLWKLQ D S
KRULIRQ WKH\ ZHUH UHPRYHG IURP WKH ' VHFWLRQ EHIRUH

WKHUH DUH QR VPDOO VFDOH IDXOWV LQ )LIXUH GHVSLWE
JLIXUH

65 6LIQL,FDQFH RI )ROGLQJ LQ 6WUDLQ OHDVXUHPHQWYV
5HLOO\ HW DO FRYHU WKH HQWLUH 7DUDQDNL %DV
GHVFULEH WKH WLPLQJ GLVWULEXWLRQ DQG VWUDLQ RI WK
FRPSDUDEOH WR )LJXUH DQG VKRZV WKH DPRXQW RI H[WH
IRU IRXU GLITHUHQW WLPH LQWHUYDOV DFURVV WKH 7DUDQDV
ODWLWXGLQDO HIWHQW RI WKLV VWXG\ DOO VHFWLRQV LQ W
6HFWLRQV $ DQG % IURP 5HLOO\ HW DO > @ DUH VKRZC(
VHFEWLRQV LQ WKH EDVLQ LV VKRZQ LQ )LJXUH WRWK ¢ JX>
QHW VWUDLQ ZLWKLQ WKH EDVLQ +RZHYHU )LJXUH GRHV
IROGLQJ ZKLFK UHVXOWY LQ D OHVV GUDPDWLF DPRXQW RI V
ERWK 6HFWLRQ DQG 6HFWLRQ IURP WKLV 6WXG\ VR WKHLL
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Figure 6.8: /RFDWLRQ RI ILIJIXUHV UHIHUUHG WR LQ &KDSWHU )
WDNHQ IURP 0%, (

DSSURSULDWH WR FRPSDUH WR )LJXUH GHVSLWH WKH RPL
JRU 6HFWLRQV LQ WKLV VWXG\ WKH QHW VKRUWHQLQJ L\
QHW VKRUWHQLQJ DFURVV WKH IDXOWV LQ 6HFWLRQ $ LV OH\
WKH LPSDFW RI IROGLQJ WR VWUDLQ PHDVXUHPHQWYV LQ WKL
GHPRQVWUDWHY WKDW WKH WUHQG RI QHW FKDQJH LQ OHQJ\
FRQWLQXH ZLWK 6HFWLRQV SRVVLEO\ HISHULHQFLQJ HYH!{
HQWLUH VSDQ RI WKH EDVLQ ZDV LQFRUSRUDWHG

6.5.1 Roncaglia Restoration
J)LIXUH VKRZV WKH UHFRQVWUXFWLRQ IURP 5RQFDJOLI
VHFWLRQ LV VKRZQ LQ )LJXUH DQG IROORZV ' VHLVPLF OL
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(JPRQW DQG :KLWLNL )DXOWV DV ZHOO DV WKH :HVWHUQ 6WL
VKHOI HGJH )LJXUH 7TKH LQWHUSUHWDWLRQV RI SRQFDJ¢
LQFOXGH PXFK PRUH RI WKH RULJLQDO EDVHPHQW JHRPHWU\

EDVHPHQW IDXOW JHRPHWU\ EHWZHHQ WKH 0DQDLD DQG &DS
SRQFDJOLD HW DO DOVR VXEGLYLGH WKH EDVLQ VWUD\
R EXW KDYH YHU\ VLPLODU PHWKRGRORJ\ WR WKLV VWXG\
UHVWRUDWLRQ 7KH SULPDU\ GLIITHUHQFH EHWZHHQ )LJXUH
LQYHUVLRQ RI WKH &DSH (JPRQW )DXOW EHWZHHQ DQG 0D
VWXG\ )LIXUH J)LIXUH $OVR 5RQFDJOLD HW DO
PHDVXUHPHQWY EHWZHHQ GLIITHUHQW VWHSV

Figure 6.10: 7UXH VFDOH PRGHO VKRZLQJ WKH GHYHORSPHQW RI
HQFH LQ WKH 67% WKH 8B3 KRUL]JRQ UHSUHVHQWY DQ XQF
1 KRUL]JRQ UHSUHVHQWYV a 0D 7DNHQ IURP 7LSDWKL DP
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6.5.2 Taranaki Fault Development

7TKH LQWHUSUHWDWLRQ RI WKH 7DUDQDNL )DXOW LQ WKL
HYHQWXDOO\ FURSSHG IURP WKH VWXG\ DUHD EHFDXVH WK
YHU\ SRRU TXDOLW\ UHVWRULQJ WKH IDXOW ZLWKRXW DQ\
WKDQ FRQVWUDLQW WR WKH UHVWRUDWLRQV DQG QR ¢HO
VWXGLHYVY GHWDLOLQJ WKH 7DUDQDNL )DXOW KLVWRU\ UHTXLL
RI WKH 7DUDQDNL )DXOW DQG FUHDWHG D PRGHO GLVSOD\LQ.
LQ WKH ODWH (RFHQH )LJXUH 7KH LQLWLDO UHYHUVH P
DW Ob bQG LV GHWHUPLQHG 3IURP WKH UHODWLYH HOHYDW
RI WKH IDXOW EHWZHHQ WKH /DWH &&UHWDFHRXVY DQG (DUO\ 2
UHVW RI UHYHUVH IDXOWYV LQ WKH 6RXWKHUQ 7DUDQDNL %DV
RSSRVLWH GLUHFWLRQ WR WKH ZHVW ZLWK QHZ IDXOW WUD
7KLY PRGHO VKRZV PLQLPDO KRUL]JRQWDO GLVSODFHPHQW G
D IHZ NLORPHWHUVY RI GLVSODFHPHQW WKURXJKRXW WKH 20L
7TDUDQDNL )DXOW LQ XQFHUWDLQ SUHVHQW GD\ VHLVPLF GD\
RYHU VHGLPHQWDU\ VWUDWD ZLWK XS WR NP RI YHUWLFDO
6WDJSRROH 1LFROH VXJIHVW D GLVSODFHPHQW HVWLF

6.5.3 Decompaction

7D\ORU HW D/QVDWH 3 ZKHQ FRPSDULQJ FRPSDFWLRQ PR
GLVSODFHPHQW GDWD IURP WKH &DSH (JPRQW )DXOW DVVRF
IDXOWY DUH W\SLFDOO\ 8 $V H[SODLQHG LQ &KDSWHU
Rl WKLV VWXG\ LV VLIQL¢FDQWO\ OHVV DW PRVW D GLIIF
JXUWKHUPRUH ZKLOH WKLV VWXG\ XVHG GHFRPSDFWLRQ ZKH
VXFK DV 5HLOO\ HW DO GLG QRW D KLJKHU QXPEHU RI
DFFXUDWH WLPLQJ RI VWUDLQ DORQJ D IDXOW 7KH GLIITHUHC
XVLQJ GHFRPSDFWLRQ LV VPDOO HQRXJK WKDW ERWK PHWKR
SUHYLRXV HVWLPDWHYV DFURVV WKH EDVLQ H J %LVKRS % X
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VKRUWHQLQJ DQG H[WHQVLRQ ZHUH VLPLODU ZLWK DQG ZLWk
GLITHUHQFHV LQ VWUDLQ WKDW ZLOO DIIHFW WKH WLPLQJ RI
J)LIXUH '"HFRPSDFWLRQ DOVR DIIHFWV WKH H[WHQW RI L
VXFK DV WKH &DSH (JPRQW )DXOW 7KH KDQJLQJ ZDOO WKLF|
HITHFWHG E\ GHFRPSDFWLRQ VLQFH WKHUH LV VLIQL;{FDQWO

WKDQ WKH IRRWZDOO 7KLV UHVXOWYV LQ D UHGXFWLRQ RI EI
GHFRPSDFWHG UHVWRUDWLRQV

6.6 Interpretation Discrepancies

7KH ORFDWLRQ RI VHFWLRQ % )LJXUH FRPSDUHG WR
VKRZQ LQ )LJXUH 7KH GLITHUHQFH EHWZHHQ WKH LQWHU S
WKH :DNDPDUDPD )DXOW KDV D GUDPDWLF HIITHFW RQ WKH WK
7KH EDVLV IRU WKLV LQWHUSUHWDWLRQ GLVFUHSDQF\ LV VKI
LOQOWHUSUHWDWLRQ LV WKH GHSWK WR EDVHPHQW 7KLV DUH
UHAHFWLRQ JHRPHWU\ RI WKH VHLVPLF LV WKH EDVLV IRU WK

A B C
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UHAHFWLRQ JHRPHWULHY DUH LQWHUSUHWHG EHORZ WKH SX
LOWHUSUHWHG EHORZ WKHVH JHRPHWULHYV

6.7 Further Compartmentalization of Study Packages

7KH 1HRJHQH VHGLPHQWY FRXOG EH PRUH FORVHO\ DQDC
ODUJHVW DPRXQW RI XQFHUWDLQW\ LQ WKLV VWXG\ VWHPV Il
WKLFN SDFNDJH EHORZ LW DQG WKH VHGLPHQW HURGHG IUR
the Southern Inversion Zone resulted in the truncation of some sediments and condensed sections
RI VHGLPHQW RQ QHZO\ FUHDWHG VWUXFWXUDO KLJKV ,GHQ
PLVVLQJ VHGLPHQWY DQG WKRVH ZKHUH VHGLPHQWY ZHUH Q'
HVWLPDWH DFFXUDF\ RYHU WKLV WLPH SHULRG 7TKH XQFHUW
DOVR DIIHFWV WKH VOLS RI WKH IDXOWV ZKHQ WKH RULJLQDC
'LYLGLQJ WKH SDFNDJH EHWZHHQ 1 DQG 8B1 JLIXUH I X
ZLWK WKH WLPLQJ RI WKH PDMRU WKUXVW IDXOWV WKDW WHI
obQDbDLD ODDUL HWF DV ZHOO DV WKH \RXQJHU QRUPDO IDX
SDFNDJH LQ WKLV VWXG\

7KH SDFNDJH ERXQGHG E\ WKH 3 DQG 1 +RUL]JRQV UHSI
a OD WR a 0D )LJXUH ZLWK VHYHUDO GHSRVLWLRQDO |
UDQJH RI OLWKRORJLHV ,Q WKLV VWXG\ WKH SDFNDJH LV JH
DQG OLPHVWRQH 7DEOH IRU GHFRPSDFWLRQ SXUSRVH)
SDFNDJHV LV GHWHUPLQHG IURP WKH DYHUDJH OLWKRORJ\ S
SDFNDJH LV WKH RQO\ RQH ZLWK GUDVWLFDOO\ GLIITHUHQW S

VKRZV WKH HYROXWLRQ RI WKH GHSRVLWLRQDO HQYLURQ
GHWDLOLQJ WKH ODWHUDO FKDQJHYVY LQ OLWKRORJ\ DQG WKH
LQ GHSRVLWLRQDO HQYLURQPHQW 7KLV LV UHOHYDQW EHFL
PRGHOLQJ SHWUROHXP ¢HOGYV DQG WKH 8B3 SDFNDJH FRQW
OLPHVWRQH )LJIXUH <HW ZKLOH WKH UHVWRUDWLRQ VKR
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FRQWDLQLQJ WKLV UHVHUYRLU SDFNDJH RYHU WLPH LW GRH
WKH 7LNRUDQJL IRUPDWLRQ RU WKH YDULRXV VXEPDULQH IDC
WR WKH GHYHORSLQJ VWUXFWXUHYV RQ WKH EDVLQ PDUJLQV I
UHVHUYRLU TXDOLW\ :KLOH IXUWKHU LGHQWL;{FDWLRQ RI W!
HQWLUHO\ SUDFWLFDO LQ WKH FRQWH[W RI VWUXFWXUDO UH!'
DZDUHQHVYV RI WKH KHWHURJHQHLWLHYV ZLWKLQ D SDFNDJH L
XQGHUVWDQGLQJ UHVHUYRLU GHYHORSPHQW

68 6LIQL,FDQFH RI 6XE 6HLVPLF )DXOWLQJ

,Q WKH 9LNLQJ *UDEHQ 1RUWK 6HD GLVFUHSDQFLHV DUF
HIWHQVLRQ FDOFXODWHG XVLQJ FUXVWDO PRGHOV RU DUHD
LQWHUSUHWHG WKURXJK VHLVPLF ODUUHW $OOPHQGLQJHU
PHDVXUHG WKURXJK WKH UHVWRUDWLRQV PHDQLQJ DFWXDO
JUHDWHU WKDQ WKH HVWLPDWH FUHDWHG IURP UHVWRULQJ \

VXJIJHVW WKDW WKH GLIITHUHQFH EHWZHHQ PHWKRGV LV
VPDOO IDXOWY EHORZ VHLVPLF UHVROXWLRQ 7KH SURSRUW
E\ FRPSDULQJ WKH IDXOW SRSXODWLRQ LQ ZHOOV WR WKH SF
VWXG\ QR VXFK FDOFXODWLRQV DUH PDGH 7KHUH LV SRVVL
HIWHQVLRQ LQ WKLV VWXG\ VLQFH RQO\ KRUL]JRQ RIIVHW LV
ZDV QRW LQFOXGHG LQ WKH FDOFXODWLRQV ,Q SHULRGV RI
VXE VHLVPLF VWUDLQ DFFRPPRGDWLRQ EXW LQ WLPHV RI H[\
FDOFXODWHG DPRXQW RI HIWHQVLRQ IXUWKHU

69 6LIQL,FDQFH RI 6HFWLRQ 3ODFHPHQW

7R DFFXUDWHO\ FRPSDUH VWUDLQ DFURVV WKH EDVLQ IU
LW LV LPSRUWDQW WR LQFOXGH WKH VDPH VWUXFWXUHYV LQ |
ORZHU DPRXQWV RI VWUDLQ H[SUHVVHG LQ 6HFWLRQV FRX
LV KDUG WR YDOLGDWH VLQFH LW FRXOG DOVR EH GXH WR W|
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VRXWKHUQ VHFWLRQV 7KH H[FOXVLRQ RI VWUXFWXUHV ZLWH
QHFHVVDU\ 6HFWLRQV VKRZ VLIQL{;FDQWO\ PRUH VWUDLC

ZKLFK VHHPV WLHG WR WKH LQFOXVLRQ RI WKH &DSH (JPF
ERWK VWRS EHIRUH WKH 0ODQDLD )DXOW DQG VHFWLRQ HJ[FC
DQ\ RWKHU VHFWLRQ .DKXUDQJL DQG :DLPHD )OD[PRUH EXW
OLQH ZLWK VLIQL{FDQW IDXOWY LQ WKH QRUWKHUQ 6RXWKH
)DXOW ZLWK WKH ODQDLD )DXOW DQG WKH .DKXUDQJL )DXOW
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CHAPTER 7
CONCLUSIONS
7.1 Summary
7KH LQFOXVLRQ RI IROGLQJ LV FULWLFDO LQ DQ\ VWU|
%DVLQ SDUWLFXODUO\ EHWZHHQ WKH PDMRU LQYHUWHG IDX

7KH DQRPDORXVO\ ORZ VWUDLQ PHDVXUHPHQWYV LQ Vt
RI WKH EDVLQ VXJJHVWYV D FRQVLVWHQW WUDQVLWLRQ ]JRQH
SUHVHQWO\ EHWZHHQ f6 DQG f6 ,Q D UHJLRQDO VHQVH
%DVLQ LV PRUH KHWHURJHQHRXV WKDQ SUHYLRXVO\ DVVXPH
H[WHQVLRQ LQ WKH QRUWK WR FRPSUHVVLRQ LQ WKH VRXWK
VHFWLRQV WKLV VLPSOL¢{FDWLRQ LV VWLOO YDOLG

'‘"HHSHU LOWHUSUHWDWLRQV RI EDVHPHQW LQ WKLV V\
ULIW SRWHQWLDO VRXUFH URFN IRUPDWLRQV ZLWKLQ WKH 6F
LPSOLFDWLRQV IRU &UHWDFHRXV SHWUROHXP OHDGV SDUWL
WKHUH LV SRRU VHLVPLF VXUYH\ GHQVLW\ DQG ZHOO FRQWUHF

8VLQJ GHFRPSDFWLRQ LQ VWUXFWXUDO FURVV VHFWL

RQ ORQJIJLWXGLQDO vwuDLQ ZLWK D SUHVHQW GD\ VHFWLRQ
GRHV QRW LQYROYH GHFRPSDFWLRQ UHVXOWY LQ RQO\ P
NP ZLWK GHFRPSDFWLRQ NP ZLWKRXW +RZHYHU Q
UHVWRUDWLRQV DITHFWV WKH WLPLQJ RI D PDMRU IDXOWYV W]

'"HFRPSDFWLRQ DIITHFWV WKH HIWHQW RI LQYHUVLRQ L
&DSH (JPRQW )DXOW KDQJLQJ ZDOO WKLFNQHVVHYV DUH LPSD
LV VLIQL,FDQWO\N PRUH RYHUEXUGHQ DERYH WKH KDQJLQJ ZI
UHGXFWLRQ RI ERWK QRUPDO DQG UHYHUVH RIIVHW FRPSDUH

1HDUO\ DOO FRPSUHVVLRQDO IDXOWYV LQ WKH VWXG\ L
ZLWK H[FHSWLRQV VXFK DV WKH VRXWKHUQ HQG RI WKH ORW
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>)LIXUH @ WKRXJK PRVW EDVHPHQW IDXOWV GLG QRW LQ
UHDFWLYDWHG EXW IDXOW % LQ )LJXUH VKRZV WKDW GLV
UHTXLUHG IRU \RXQJHU IDXOWV WR RIIVHW EDVHPHQW LQ WK

,QYHUVLRQ DORQJ IDXOWV RFFXUV EHWZHHQ 0D IR
FRQWLQXHG LQ WKH VRXWKHUQ HIWHQW RI WKH 6RXWKHUQ 71
WLPH LV DFFRPPRGDWHG VROHO\ WKURXJK IROGLQJ DQG FRQ

7.2 Summary of Southern Taranaki Basin Strain

7KH WRWDO DPRXQW RI HIWHQVLRQ DFURVY DOO VL[ V
DQ DYHUDJH RI 7TKH ZLGH UDQJH LV GXH WR ODUJH DPRX
WKH QRUWK DQG VHFWLRQV LQ WKH PLGGOH RI WKH EDVLQ Z
WR WKH RWKHU VHFWLRQV

7KH WRWDO DPRXQW RI VKRUWHQLQJ UDQJHV EHWZHH
7KLV UDQJH LV GXH WR ODUJH DPRXQWV RI LQYHUVLRQ DQG |
VHFWLRQV ZLWK RWKHUV DFFRPPRGDWLQJ FRPSUHVVLRQDO
ODUJH VWUXFWXUH ZLWKRXW VLJQL,FDQW VKRUWHQLQJ LQ W
YJLIXUH

7KH UDQJH RI QHW FKDQJH LQ RYHUDOO OHQJWK LV E|
VKRUWHQLQJ ZLWK DQ DYHUDJH RI HIWHQVLRQ ,Q WKH ¢
%DVLQ WKH DPRXQW RI OLRFHQH UHFHQW H[WHQVLRQ LV PXF
VKRUWHQLQJ (YHQ LQ WKH VRXWKHUQ VHFWLRQV ZLWK OLW
JHRPHWULHY DQG WKH FRQFHQWUDWLRQ RI FRPSUHVVLRQDO
DFURVV WKH ZKROH VHFWLRQ UHVXOWV LQ PRVW VHFWLRQV
VKRUWHQLQJ
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7.3 Future Work

6RPH RI WKH GLVFRQWLQXLWLHY EHWZHHQ GLIITHUHQW FF
PD\ EH GXH WR WKH SRVLWLRQV RI WKH FKRVHQ VHFWLRQV ¢
6HFWLRQV DQG DUH SRVLWLRQHG WR (00 WKH JDS EHWZH
RINTVHW RI PDMRU IDXOWYVY DQG WKXV 6HFWLRQV PD\ QRW
HI[SUHVVHG DFURVYV WKH EDVLQ )JXUWKHUPRUH LI WKH JRDO
EHWZHHQ WKH ODUJHVW VWUXFWXUHY LQ WKH EDVLQ D UHG:
WKHUH DUH XQH[SODLQHG MXPSV LQ WKH PHDVXUHPHQWYV EH
$ ORZHU VSDFLQJ PD\ DOVR LPSURYH FUXVWDO EORFN PRGHO
WUDQVLWLRQ EHWZHHQ GLIIHUHQW V WwtBer QviGoR BfEneQV SURYH"
Southern Taranaki Basin into multiple crustal blocks may provide a better constraint for crustal

UHFRQVWUXFWLRQV RI WKH EDVLQ DQG VXUURXQGLQJ DUHDYV

6HFWLRQV DUH QRW IDU HQRXJK VRXWK WR LQWHUVHF
EHORZ WKH VWXG\ ERXQGDU\ DQG 6HFWLRQ WHUPLQDWHYV E
:DLPHD )OD[PRUH )DXOWV WR DYRLG WKDW SUREOHP DQG EH
VLPLODU VWXGLHVY WR WKLV DUH SHUIRUPHG LQ WKH IXWXUH
WR EHWWHU FKDUDFWHUL]H IDXOWV VRXWK RI WKLV VWXG\ E
SRVVLEOH ZLWKLQ WKH VWUXFWXUDOO\ UHOHYDQW DUHD GH
7KLV ZLOO KHOS FRQVWUDLQ WKH HIWHQW RI VWUDLQ LQ WKI
WKH VWUXFWXUHY WKDW DUH H[FOXGHG
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	Figure 1.1: Map of New Zealand showing basins, rises, and plate boundaries relevant to this study.  Base map is modified from ArcGIS World Ocean Base.  Alpine Fault location is simplified from the New Zealand Active Faults Database available through GNS. 
	Figure 1.2: The Taranaki Basin split into sub-basins. Labels show the Western Stable Platform and the Eastern Mobile Belt, split into the North Graben, Central Graben, Tarata Thrust Belt, and Southern Inversion Zone.  Pink represents offshore volcanism.  
	Figure 1.3: Map of faults and wells within the Southern Taranaki Basin.  The red polygon is the study boundary. Numbered dark blue lines are the locations of the restored cross sections.  Light grey lines across the map show the location of available 2D s
	Figure 1.4: Petroleum fields across the entire Taranaki Basin, showing large faults and sediment Thickness.  Reverse faults are shown with triangles instead of sticks for dip direction.  The boundary for this study is shown in red.  Modified from MBIE, (2
	Figure 2.1: New Zealand 72 Ma.  Edited from King & Thrasher (1996) 
	Figure 2.2: Stratigraphic column for the Southern Taranaki Basin.  The “Seismic Horizon” column shows the horizons that are interpreted and used to reconstruct the cross sections in this study.  This column compares the age of the formations to the thickn
	Figure 2.3: Active faults throughout the life of the basin.  Coastlines shown are present-day.  Black lines represent normal faulting, red lines represent reverse faulting.  The dashed line represents the boundary between compressional and extensional str
	Figure 2.4: Evolution of the proto-New Zealand island and subduction zone.  For reference, the timing of the horizons shown in Figure 2.2 (described in Section 4.1) are, U_P50 ~30 Ma, N15 ~19 Ma, U_N50 ~7 Ma, and N82 ~2 Ma.  Modified from King and Thrashe
	Figure 2.5: Producing oil and gas fields of the Southern Taranaki Basin and Taranaki Peninsula in relation to study cross sections.  Field locations are from GNS’s New Zealand Exploration Map.  Modified from Reilly et al. (2015)
	Figure 3.1: Data prevalence compared to cross sections (dark blue) and study boundary (red).  Available 2D lines shown in light grey, lines used to interpret surfaces in black.  3D volumes used in this study are shown as boxes.  Pink areas are places with
	Figure 3.2: 2D seismic line: BO_p116-81-23-2304, displaying the northern end of the Manaia Fault.  This is a good quality seismic line that benefits from being realized and structurally smoothed.  A: un-edited seismic line.  B: line after basic amplitude 
	Figure 3.3: Edited print screen in 3D with 7.5x vertical exaggeration.  This is the lower eastern boundary of the study area.  The combination of the gap between surveys (the thin lines represent available seismic lines, different colors indicate differen
	Figure 3.4: Detailed interpretation of the Taranaki Fault with emphasis on Paleogene units.  Modified from Strogen et al., (2014a)
	Figure 4.1: Stratigraphic column showing horizons used in this (far right column) and recent studies.  Age dates are determined by biostratigraphic data in order to constrain the horizons across Zealandia, since many basins around New Zealand do not have 
	Figure 4.2: A: Composite line across the basin showing interpreted horizons and faults.  Major faults are labeled, (1) is the Manaia Fault, and (2) is the Taranaki Fault.  B: Yellow line shows the composite line location across the basin
	Figure 4.3: N82 surface topography in time, with prominent fault offsets shown in black.  Some offset occurs through this horizon and overlying package bounded by the sea floor, indicating modern slip along fault surfaces  Cross sections shown as dotted b
	Figure 4.4: U_N50 surface topography in time, with prominent fault offsets shown in black.  This is the best surface to see the fault geometry that creates the Central Graben.  Cross sections shown as dotted black lines.  Arrow points north.
	Figure 4.5: Seismic line along the Manaia hanging wall (location shown in yellow on right, study boundary in pink, seismic lines used in blue).  U_N50 horizon is shown in light orange truncating N15 (dark orange) and P50 (blue) horizons.  To the south of 
	Figure 4.6: N15 surface topography in time with prominent fault offsets shown in black.  The Cape Egmont and surrounding faults within the Central Graben are normal faults, while the other labeled major faults are inverted faults.  The horizon boundary th
	Figure 4.7: U_P50 surface topography in time, with prominent fault offsets shown in black. The Cape Egmont Fault, its splays, and the faults between the Maari Fault and the Cape Egmont Fault are normal faults, while the other labeled major faults, includi
	Figure 4.8: P00 surface topography in time, with prominent fault offsets shown in black.  The Cape Egmont Fault and its splays are normal faults as well as unnamed basement faults, while the other labeled major faults, including the Whitiki Fault are inve
	Figure 4.9: K96 surface topography in time, with prominent fault offsets shown in black.  The Cape Egmont Fault and its splays are normal faults, as well as unnamed basement faults.  The S.I.F.2 changes from being inverted in the south to normal displacem
	Figure 4.10: Basement Surface surface topography in time, with prominent fault offsets shown in black.  The Cape Egmont Fault and its splays are normal faults, as well as unnamed basement faults.  The S.I.F.2 changes from being inverted in the south to no
	Figure 4.11: Surfaces in Petrel, Cropped along Section 2 in order to demonstrate what the 2D cross sections represent.  This figure shows the surfaces in their respective colors and faults in white, with no vertical exaggeration.  Section is 101.2 km long
	Figure 4.12: Surfaces in Petrel, cropped along section 2.  This figure shows sections vertically exaggerated by 7.5 times.  Faults are not shown, but displacement of a surface along a fault is shown by smooth surfaces. Section is 101.2 km long which coast
	Figure 4.13: Section 1 cross section.  Major faults and the Maui-2 well are labeled.  The extent of the Maui-A gas field and the rough extent of the Central Graben is shown above the section.  The unnamed basement fault within the Central Graben mentioned
	Figure 4.14: Section 2 cross section.  Major faults and the two projected wells used for interpretation and depth correlation are labeled.  The extent of the Maui-B and Kupe fields is shown above the section, with red representing the extent of gas in the
	Figure 4.15: Section 3 cross section.  Major faults and the Kea-1 and Tahi-1 wells are labeled, and the rough extent of the Central Graben is shown above the section.  The general undeformed area in the hanging wall of the Motumate Fault is referred to as
	Figure 4.16: Section 4 cross section.  Major faults and the Maui-4 well are labeled.  The lateral extent of the Maui-4 oil field is shown above the section.  Notice the folding caused by the slip of the fault east of the Maari Fault.  S.I.F.2 stands for S
	Figure 4.17: Section 5 cross section.  Major faults are labeled.  S.I.F.1 and S.I.F.2 stand for Southern Inverted Fault 1 & 2.
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	Figure 4.19: Comparison between the packages used in this study and the Packages used in Hill & Milner, (2012) Time scale from Strogen and King, (2014).
	Figure 5.1: Section 1 restoration.  The western half of this section is in the Central Graben (Figure 1.2), characterized by late Miocene - present extension.  The Cape Egmont Fault is an inverted fault that reactivated with this recent extension, though 
	Figure 5.2: Section 2 restoration.  This cross section encounters the same major faults as Section 1, with the exception of the Whitiki Fault in the western end of the section.  This section also cuts through the Central Graben (Figure 1.2) in the western
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	Figure 5.5: Section 5 restoration.  This cross section, similar to Section 3, is between major faults, and thus does not show any inverted offset in the packages above N15, just folding.  Like Section 4, the Maari is to be the major boundary for uplift, b
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