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C
ross plot of isopach vs. seism

ic isochron for the base
of  karst to x m

arker interval. T
he correlation is generally

good. T
he tw

o outliers circled in red at the top of the
plot are locations w

here the
!x"

m
arker picks in the

w
ells are questionable and m

ay need to be adjusted.

S
eism

ic isochron m
ap (in tw

o-w
ay travel tim

e) of the interval from
the base of karst to the

!x"
m

arker w
ith top of S

an
A

ndres subsea
depth contours superim

posed.
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F
orm

ation tops w
ere tied to seism

ic horizons using synthetic
seism

ogram
s. S

ynthetic seism
ogram

s w
ere constructed for

11 w
ells in the study area w

ith both sonic and density logs
and an additional 51 w

ells w
ith sonic logs only.

T
he synthetic seism

ogram
s show

 that there is not a
significant im

pedance contrast at the top of the S
an

A
ndres

F
orm

ation in the study area, and therefore, this stratigraphic
boundary does not correspond to a seism

ic reflection.T
here

is an im
pedance contrast at the base of the karst zone

betw
een non-porous anhydrite and porous reservoir,

how
ever. S

im
ilarly, there is a positive im

pedance contrast at
the

!x"
m

arker, although it does not correspond to a clear
seism

ic peak.

Locations of w
ells in the W

addell F
ield study area w

ith sonic
logs (blue) and both sonic and density logs (red).

1261

1,500 ft

S
ynthetic seism

ogram
 for w

ell #1261 show
ing tie w

ith seism
ic

data. Labeled tops are: top G
rayburg (G

R
B

G
; dark green), top

S
an

A
ndres (S

A
D

R
; cyan), base of anhydritic section beneath

the top of S
an

A
ndres (B

_A
N

H
Y

; m
agenta), base of tight zone

beneath top of S
an

A
ndres (B

_P
O

R
; light green),!x"

m
arker

(X
_M

K
R

; blue).

G
R

B
G
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B
_A

N
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C
enter of gravity of porosity for the interval from

 the
base of karst to the

!x"
m

arker m
easured in feet

subsea.  Low
er center of gravity (blue) corresponds to

higher m
ean porosity.

M
ap of m

ean seism
ic im

pedance for the interval from
 the

base of karst to the
!x"

m
arker. M

ean porosity contours
from

 w
ell logs are superim

posed.

C
ross plot of m

ean porosity versus m
ean im

pedance
from

 w
ell logs (red) and from

 seism
ic data (blue) for the

interval betw
een the base of the tight (karst) zone and

the
!x"

m
arker.
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T
o evaluate the potential usefulness of using seism

ic im
pedance to predict porosity, w

e first com
puted w

ell log im
pedance for

all w
ells containing sonic and density logs. F

rom
 this log im

pedance, w
e calculated the m

ean im
pedance for the base of karst

to
!x"

m
arker interval.A

cross plot of the m
ean log im

pedance versus the m
ean porosity for the sam

e interval show
s that the

tw
o m

easures are w
ell correlated.

M
ean im

pedance w
as also generated from

 the seism
ic data for the interval betw

een the base of karst and
!x"

m
arker

horizons.T
his m

ean seism
ic im

pedance is also cross plotted against m
ean porosity at the w

ell locations.A
lthough there is

m
ore scatter than for the log data, the seism

ic data show
 the sam

e trend of decreasing porosity w
ith increasing im

pedance.
T

his correlation betw
een im

pedance and porosity allow
s us to use a m

ap of m
ean seism

ic im
pedance from

 the base of karst
to

!x"
m

arker to approxim
ate the distribution of m

ean porosity in areas w
ith poor w

ell control.

T
he m

ean im
pedance show

s bands of north-northeast-trending highs and low
s that are oblique to the m

ain structure in the
area.T

he high im
pedance areas m

ay correspond to the locations of porous S
an

A
ndres shoals.
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In order to im
prove our interpretations of the base of karst and

!x"
m

arker horizons, w
e have generated a m

odel-based im
pedance inversion of the seism

ic am
plitude volum

e in the
!high volum

e area".  O
ur starting

m
odel w

as based on the 11 w
ells in the area w

ith sonic and density logs.
T

he base of karst and
!x"

m
arker are m

uch better defined in the resulting im
pedance volum

e than in the original am
plitude volum

e.

A
horizon corresponding to the contrast betw

een higher im
pedance above and low

er im
pedance below

 that corresponds to the base of karst has been interpreted across the study area.

A
horizon corresponding to the

!x"-m
arker can also be interpreted on the im

pedance volum
e.

T
he

!x"
m

arker appears to be truncated by the base of karst horizon in the southern portion of the study area and locally in
other areas. In the w

estern part of the study area, the
!x"

m
arker appears to onlap onto a deeper horizon, interpreted as the top of G

4.

V
ertical sections D

-D
' (top) and E

-E
' (bottom

), flattened on the G
rayburg horizon,

through the E
ast R

anch acoustic im
pedance volum

e. N
ote that the

!x"
m

arker horizon
is truncated by the base of karst horizon at several locations and appears to onlap the
G

4 horizon.

W
e interpreted data from

 a 3D
 seism

ic
volum

e in a 2.5 m
i x 3.4 m

i (4.1 x 5.4
km

) area surrounding the
!high volum

e
area"

in W
addell F

ield. O
ur goal w

as to
m

ap the configuration of key horizons
betw

een w
ell control and estim

ate the
lateral distribution and continuity of
petrophysical properties.

T
im

e structure m
ap of the base of karst horizon below

 the top of the S
an

A
ndres F

orm
ation. C

ross
sections D

-D
' and E

-E
'  are located.

V
ertical section D

-D
' through the seism

ic am
plitude volum

e (top) and an
acoustic im

pedance volum
e (bottom

) generated from
 the seism

ic am
plitude

data using m
odel based inversion. T

he top G
rayburg (green) and base of tight,

anhydritic karst (cyan) interpreted from
 w

ell data are show
n connected by

straight lines. W
ell logs displayed are sonic (dark red) and density (dark blue).
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A
m

ap has been generated of the isochron betw
een the base of karst

and
!x"

m
arker horizons.A

cross plot of this isochron versus the isopach
values generated from

 w
ell tops has a generally good  correlation,

suggesting that the seism
ic isochron can be used to approxim

ate
changes in interval thickness in locations w

ithout w
ell control.T

he
seism

ic isochron m
ap clearly show

s several approxim
ately north-south-

trending thicks and thins in the reservoir interval, w
hich appear to sw

ing
around from

 a north-northeast trend in the east to a north-northw
est

trend in the w
est.T

he isochron is locally thin in the saddle area of the
southeast-trending anticline.T

he isochron m
ap also show

s areas w
here

the x m
arker has been truncated by the karst (w

hite areas on the m
ap).

T
hese areas are located on the flanks, rather than the top, of the S

an
A

ndres structure and have a prim
arily north to northeast orientation. In

the southern part of the m
ap, how

ever, the area w
here the

!x"
m

arker is
absent show

s both a northeast trend that lines up w
ith the saddle  and a

northw
est trend that parallels the m

ain trend of the anticline.

W
hen m

ean im
pedance is com

pared to the center of gravity of w
ell log

porosity, w
hich specifies the depth of the porosity developm

ent in the
interval betw

een the base of karst and the
!x"

m
arker, it can be seen that

the easternm
ost trend of low

 im
pedance (high m

ean porosity)
corresponds closely to a low

 center of gravity, suggesting better
developed porosity in the low

er portion of the reservoir interval. In
contrast, the central high im

pedance (low
 m

ean porosity) trend
corresponds to a sim

ilar trend of higher center of gravity, suggesting that
the porosity has shifted to higher levels in the interval and is of low

er
m

agnitude.T
he w

esternm
ost north-south trend of low

 im
pedance (high

m
ean porosity) corresponds closely to a low

 center of gravity, confirm
ing

a general relationship that porosity that is developed low
er in the interval

is greater in m
agnitude.


