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AB STRACT

R i verslea   field   is   located   on   the   southwestern   flank   of   the  

Surat   basin,   southeastern   Queensland,   Australia.   Oil   production   at   the  

field   occurs   from   fluvial   channel   sandstone   reservoirs   of   the   Boxvale  

and   Lower   Evergreen   Members   of   the   Lower   Jurassic   Evergreen   Formation.

The   Boxvale   Member   is   interpreted   as   a   " valley-fill"   sequence   that   was  

deposited   in   response   to   a   global   sea   level   drop   and   subsequent   sea   level  

rise   during   Early   Jurassic   time   ( 175   mya) .   The   sequence   contains   mean -

der   belt   point   bar   and   braided   stream   sandstones   as   well   as   overbank   silt-  

stones   and   flood   plain   shales.   The   Boxvale   scours   into   the   underlying   Lo-

wer   Evergreen   fluvial   sequence.

Reflection   seismic   data   may   be   capable   of   delineating   Boxvale  

reservoir   where   channel   superposition   occurs   within   the   valley- fill   se-  

sequence   and   sufficient   acoustic   impedance   exists   between   the   Boxvale  

and   adj acent   units.

Subsurface   and   seismic   mappin g   indicate   that   basement   structures  

influenced   Lower   Jurassic   sedimentation.   Boxvale   valley   deflection   by  

large   basement   structures,   i. e.   " A nn a b e l l e " ,   provides   the   liklihood   of  

Boxvale   stratigraphie   traps   in   flank   positions.



T - 3 2 2 5

TABLE   OF   CONTENTS

Abstract  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   iii

Table   of   Contents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iv

List   of   Figures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   v

List   of   Tables  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   vi  i  i

List   of   Plates  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   ix

Acknowledgements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   x

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   1

Geological   Studies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   3

Bowen   and   Surat   Basins  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   3

Riverslea   Area   Exploration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   3

Structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   6

Stratigraphy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   7

Boxvale   Depositional   Model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   9

Seismic   Data   Analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   14

Seismic   Reprocessing  . . . . . . . . . . . . . . .     14

Seismic   M ode li ng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   28

Structural   Model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   28

Stratigraphie   Model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   29

Seismic   Interpretation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   39

Structural   Interpretation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   39
Stratigraphie   Interpretation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   46

Seismic   Resolution   Limits  . . . . . . . . . . . . . .       53

Future   Work  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   61

Geologic   Invest  igat  ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   61

Seismic   Investigations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   61

Riverslea   Area   Exploration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   62

Conclusions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   63

Geology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   63

Seismic   Processing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   64

Seismic   Modeling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   64

Seismic   Interpretation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   65
Riverslea   Area   Exploration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   66

References   Cited  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   67

i v



T - 3 2 2 5

LIST   OF   FIGURES

Figure   1:   Riverslea   field   location   map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   2

Figure   2:   Regional   structure   contour   map,   top   of   basement  . . . . . . . . . .   4

Figure   3:   Riverslea   area   stratigraphic   column  . . . . . . . . . . . . . . . . . . . . . . . . .   5

Figure   4:   Riverslea   area   top   of   Evergreen   Formation

structure   contour   map   ( C. I.   25' )  . . . . . . . . . . . . . . . . . . . . . . . . . . .   8

Figure   5:   Valley   fill   depositional   model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Figure   6:   Surat   Basin   sedimentary   cycles   and   their   relation   to

global   sea   level   changes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Figure   7:   Amplitude   spectra,   shot   484  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16

Figure   8A:   Shot   record   484,   before   vs   after   F— K   filtering  . . . . . . . . . . . . 17

Figure   8 B :   Amplitude   spectra,   shot   484,   after   F— K   f i l t e r i n g . . . . . . . . . . 18

Figure   8 C :   HSB-912,   stack   section   before   vs   after   F-K   filtering   . . . .  19

Figure   9A:   Shot   record   484,   before   vs   after   deconvolution    . . . . . . . . 20

Figure   9 B :   Amplitude   spectra,   shot   484,

after   deconvolution   and   bandlimiting  . . . . . . . . . . . . . . . . . . . . . . . 21

Figure   9 C :   HSB-912,   stack   section   before   vs   after   deconvolution   . . . .  22

Figure   10:   HSB-2010,   stack   section,   before   vs   after   m i g r a t i o n. . . . . . . . 23

Figure   H A :   Original   processing,   Samari   Plains   survey   line   HSB-913   . . 24

Figure   1IB  :   Reprocessing,   Samari   Plains   survey   line   HSB-913  . . . . . . . . . . . 25

Figure   12A:   Original   processing,   Melaleuca   survey   line   HSB-2002  . . . . . . 26

Figure   12B:   Reprocessing,   Melaleuca   survey   line   HSB-2002  . . . . . . . . . . . . . . 27

Figure   13:   Structural   cross   section   used   in   model ing  . . . . . . . . . . . . . . . . . . 30

Figure   14:   Detail   view   of   structural   cross   section  . . . . . . . . . . . . . . . . . . . . 31

Figure   15:   Synthetic   seismic   cross   section  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

v



T - 3 2 2 5

Figure   16:   Detail   view   of   synthetic   seismic   cross   section. . . . . . . . . . . . . . 33

Figure   17:   Stratigraphie   model-   depth   view  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Figure   18:   Stratigraphie   mo del-   synthetic   seismic   section. . . . . . . . . . . . . . 36

Figure   19:   Amplitude   versus   offset   profile,   Boxvale   reservoir  . . . . . . . 37

Figure   20:   Amplitude   versus   offset   profile,   Boxvale   nonreservoir   . . . 38

Figure   2 1 A :   Calibration   of   HSB-2010   ( migrated   section)

to   synthetic   from   Annabelle   #1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Figure   2 1 B :   Calibration   of   HSB-913   ( migrated   section)   to

synthetics   from   Riverslea  # 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Figure   22:   Riverslea   area   time- structure   contour   m a p ,

top   Evergreen   Formation   ( c. i.   10   ms)  . . . . . . . . . . . . . . . . . . . . . . . 42

Figure   23:   Riverslea   area   time— structure   contour   m a p ,

top   of   basement   ( c. i.   10   ms)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Figure   2 4 A :   Annabelle   s t r u c t u r e ,   strike   view   HSB-2002  . . . . . . . . . . . . . . . . .  44

Figure   2 4 B :   Annabelle   structure,   dip   view   HSB-2010  . . . . . . . . . . . . . . . . . . . . . . 45

Figure   25:   D r a p e ,   onlap   and   differential   compaction   across

Annabelle   structure   HSB-2010  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Figure   2 6 A :   Riverslea   s t r u c t u r e ,   strike   view   HSB-913  . . . . . . . . . . . . . . . . . . . 48

Figure   2 6 B :   Riverslea   structure,   dip   view   HSB-912  . . . . . . . . . . . . . . . . . . . . . . . 49

Figure   27:   Interpreted   fault   on   Riverslea   structure,   HSB-2001  . . . . . . .  50

Figure   28:   Riverslea   area   isochron   map,   top   Evergreen

Formation   -   top   Basement   interval( c. i.   10   ms)   . . . . . . . . . . . . . 52

Figure   29:   Qualitative   Boxvale   amplitude   variations   superimposed

over   top   Evergreen   to   top   basement   isocron   map  . . . . . . . . . 54

Figure   30:   Limits   of   seismic   resolution;   pinch-out   of   thin  bed,

" boxcar"   impedance   model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Figure   31:   Limits   of   seismic   resolution  ;   pinch- out   of   thin  bed,

" step"   impedance   model  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

vi



T - 3 2 2 5

Figure   32  :   Reflection   amplitude   vs   the   ratio   between   bed   thickness

and   the   temporal   breadth   of   the   seismic  . . . . . . . . . . . . . . . . . . . . 59

vi  i



T - 3 2 2 5

Table   1  :

LIST   OF   TABLES

Minimum   resolvable   bed   thickness   of   prospective

intervals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 0

viii



T - 3 2 2 5

LIST   OF   PLATES

Plate   1   :  

Plate   2  

Plate   3  

Plate   4  

Plate   5  

Plate   6  

Plate   7  

Plate   8  

Plate   9  

Plate   10  

Plate   11  

Plate   12

sect  i o n , 1  ine HSB-912

sect  i o n , 1  ine HSB-912

section, line HSB-913

sect  i o n , 1  ine HSB-913

sect  i o n , line HSB-2001

s e c t i o n , line HSB-2001

section, line HSB-2002

sect  i o n , line HSB-2002

section, line HSB-2010

section, line HSB-2010

Back   Pocket

Structural   cross   section,   Riverslea   area  

Stratigraphie   cross   section,   Riverslea   area

i x



T - 3 2 2 5

ACKNOWLEDGEMENTS

Listed   below   are   the   individuals   and   organizations   without   whose  

assistance   this   thesis   could   not   have   been   completed   in   the   present  

form  ;

John   D e n h a m ,   Chief   G e o p h y s i c i s t ,   BHP   P e t r o l e u m ,   M e l b o u r n e ,  

Australia,   who   recommended   the   Riverslea   area   as   the   thesis   study   area  

a n d ,   with   partners   c o n s e n t ,   provided   seismic   data   and   well   information.

Ben   Q u i n t a n a ,   Manager,   Western   G e o p h y s i c a l ,   Englewood,   CO. ,  

who   volunteered   the   use   of   Western   Geophysical   hardware   and   software  

for   the   purpose   of   processi ng   of   the   BHP   seismic   d a t a .

Ted   M o n t a g u e ,   Geologist,   formerly   with   BHP,   whose   work   ex-

perience   from   the   Riverslea   area   qualified   him   as   a   valued   critique  

of   this   work.

Herschel   C a n n o n ,   M a n a g e r ,   Custom   Digital,   D e n v e r ,   CO. ,   who  

offered   assistance   in   digitization   of   well   logs   and   in   the   generation  

of   synthetic   s e i s m o g r a m s .

Sun   Exploration   and   Production   C o m p a n y ,   West   D i s t r i c t ,   Den-

ver,   CO. ,   who   offered   access   to   the   Sierra   Geophysics   modeling   package  

with   which   modeling   of   sonic   log   cross   sections   was   peformed.   SUN   also  

provided   drafting   and   reprographic   assistance.

Thomas   L .   Davis,   who   obliged   to   j oin   my   committee   towards   the  

conclusion   of   the   thesis   work   and   contributed   significantly   to   the   m o -

delling   and   seismic   stratigraphic   analysis.

Lee   C.   G e r h a r d ,   who   increased   my   awareness   of   the   power   of   the

x



T - 3 2 2 5

depositional   model   as   an   exploration   tool   and   whose   overall   enthusiasm  

and   support   on   the   committee   was   great ly   appreciated.

Ray   L.   Sengbush,   my   advisor,   who   led   me   through   topics   of   dig-

ital   signal   processing,   always   is   willi ng   to   discuss   theoretical   or  

practical   issues   and   always   has   an   opinion   regarding   professional   base-

ball.

My   wife,   Mary,   for   emotional   support   during   the   course   of   the  

entire   graduate   school   experience.

xi



 

 

 

 

The original material for this dissertation includes a significant 
number of oversized pages.  The full text can be viewed by 

accessing the supplement file. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


