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Process

* Fluid Replacement Modelling (FRM)
— Actual porosity is fixed
— Pores are filled with brine, oil, gas
— Model changes in Vp, Vs, Rhob, Zp, etc
— Model corresponding seismic changes via synthetics

* Porosity Change Modelling
— Porosity is decreased and increased
— FRM is repeated for each porosity
— Synthetics are created for each porosity

We have a series of synthetics showing seismic response to changes in
porosity and fluid type

SIP



Conclusions: Porosity and AVO 2172 Dolomites AS =

* The Zechstein dolomites will exhibit the same AVO class regardless of
fluid fill or porosity

* Porosity variation results in significant change in bulk density and
Impedance, and consequently is the primary cause of brightening

* When porosity is the same for all fluid types, increased brightening can
be observed on far angles when pore space is filled with hydrocarbons

* Therefore, when interpreting seismic stacks, this suggests lateral
brightening in the dolomites should indicate zones of higher porosity.
For the same porosity, hydrocarbons should be identifiable from
brightening on the mid/far stacks
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2172: All fluid types show the same AVO class. Hydrocarbon produces a weak brightening




27/03-1: Elastic Wave Angle Synthetics 6% Average Porosity Z1Z2
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Z2172: All fluid types show the same AVO class. A small increase in porosity to 6% produces a stronger brightening when hydrocarbon is present

compared to the brine response
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Z21Z2: High porosity results in a strong impedance contrast for all fluid types. Hydrocarbons produce in a noticeable brightening compared to brine.
Oil may be distinguishable as brightening over the 20-30deg angle range (far stack) especially at the top of the interval
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All fluid types show the same class IV AVO. Hydrocarbon produces a moderate brightening compared to brine at Z1.

Z3 Brotherton does not produce any discernible AVO class.




27/10-1: Elastic Wave Angle Synthetics 20% Average Porosity Z1, Z3 KS T
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At high porosity (20%) we observe the same AVO as for the actual porosity case. All fluids show the same class with brightening occurring when
hydrocarbon is included. Oil may be distinguishable as brightening over the 20-30deg angle range (far stack) at the top of the interval
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At low porosity, Z1 density and impedance is similar to the anhydrite. The bright trough at Top Cadeby is almost extinguished. Hydrocarbon fill results
in weak brightening. The base of the main oil zone results in dimming compared to brine. Z3 does not provide a distinct AVO character.
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Line 64 (27/03-1): 20-30deg Stack
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Line 64: Z1Z2
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20-30deg Angle Stack

Bright zones on the 20-30 degree angle stack and brightening on mid-angles.
Synthetics from the porosity change study indicate that the bright zone equates to higher porosity. Adjacent dim zones indicate low porosity (blue arrows) but may
still be oil bearing as seen at 27/03-1. Note how selected gathers within the high porosity zone exhibit brightening on the mid-angles of the angle gathers (green

arrows, Class lll AVO?). Where porosity is similar laterally, brightening on the far stack (left) could also indicate hydrocarbons. Low porosity is interpreted to occur

due to faulting.




Line 64 CDP24800 from Prospect Displayed at 27/03-1 Well Location
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CDP24800 from the prospect (green) is displayed alongside the brine, oil, and gas synthetics created from well logs at 27/03-1 when modelled for high porosity.
This seismic response at the prospect is similar to the Z1Z2 Dolomite when porosity is raised.




Line 30 (27/10-1): 10-20deg Stack

e g T I s i
1 O P = E - | =
— 1 e S B ol L
o s 2 £ £
— L L1 > c i £ e
= —=—— c Il WHII|
o —— < 37HE|S =
o= T — 1 cHSsHS| >R c B —
o A S C R S R i o S D
- e — 1 sH<Ha| g et GE—
R N T T PEl Ed c| gl El e F———C
gt —— i 1 == 8 0| Of [ PR S
5 . e W - | = < (A o > O f——
g l\bH]Bmmevem.hnHZr\]rfll
SR r S S Y| Fl<| 8 =
S T e ) N 2| Al 9l 8« T ——
S o ) N NEO|NIN[J@OLC—=""=
R B T STeE B o h g At
5 T L7 A
& = i ; : S ]
5 e = A
EOE = e i P S e e
e =~ = = e WL Se_ i — =W
9 —_— i A ‘I | g g e |
FOE . = S R —————
g7 I~ AL - lﬂ R L = e
I — ;W g : - L N =
g == HW e ko r 4 e
I S e & U G S e =
= =g
By T R B2 & a e
R~ = 1= A e R s
g w— N “. o ﬂ.._l m””xllﬁfll]r[]f|
g —— : _\‘.lm —
g TSR lr\\ ” T | —
R == 7 “.rll e
=1 —_— - S ; ! \ ' ; R T E T S oy
g == i o m S AP = - -] | we
m P 1 S : “. “‘ T o T
g T N S Ee T — 1
= R ——
B = oA A J/ % ._M -1 -
_oon H—— N 2 e
£5° = = TERF
L5 I . N SN T N N D S S
o —— Fe— sy - —
SEa B ’_\_ﬂ — — 1 -
2k R ] ”l \ \ =% & L. v % eerammn
= iytes
i m Srees - ———
4 = A - ———
LS N e e
i Tama e _ _\.\ﬂ. =t ==
5 I 1= l.'i\-\. E=btim N - " -
Ta T2 - S S R e
m iF _§ SEEw. i 4 |- ; : : ‘ [y W =
i = S Sl - —
§ T =T — :’l‘.r m .v\m. g S = T —
R : : e e s -
R Ry - R 7 S aa S o S
P = - ) o ey AT ——
T L7 = ..lL' 3 . e g SN W -
g — ...l_,._V = “._n.l —
o ﬂ.“m o =] I i = Y T
§ = S S \lx‘_ N e i
o e e e e O |
I == b =
§ == 7 o= = -
i §E L M T e e | SR
] = =2 = F o s W e 0 wEE W
B -
L S i AL - [ e W
== STRUN et NC e e el N i
== K TR e e o
= S N Seep= . . W = RS T
= EraaN——— ——————
= e
33 T8 -
= w = — =
o = TON S A S VaAsagS N T e S S ——"
> Wb ? ‘ i .‘_ L e e T o d
2 e
e [ _site s, V- W= - wea
I S ; = 1 | S e e |
) Fo— e NS o e aw e | -
I8 el q : _i“ i —
N L ‘ﬂ‘ﬂ - i |
0.2 .. o A I ™ s S [l W
E: < b ST it ke N s e g B
1o R R e = [ e
2 U .a.( n‘.ful D™, S I . SISl : |
- It  —
= L\ .’ .‘\A.n:' T S g ot N TR |
T 1 CTR A O e N
B . TN S e S|
o s S B S N U S S U S ISR S S

555555555555555555
« = & 5 2 2 8 & & % 3 7 & 5 72 7 5§ 3 g T I E




1 Brotherton Dolomite }.J..L1.L

WL

] - 1

73 M Billingham Anhydrite |
\

|

SRS RTNARRDAARRARRY

L] [ \

|

T

CEErrrrr e 110 5 1901 [ |

I

0 1 0 FETTTErrT e

| ol al | 1 | oot |4 3 ol g

- = F oW
« = & 5 2 2 8 & & % 3 7 & 5 72 7 5§ 3 g T I E

Line 30 (27/10-1): 20-30deg Stack
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Bright zones on the 20-30 degree angle stack and brightening on mid/far-angles.

Line 30 also exhibits zones of brightening on the stacks which modelling suggests are high porosity zones compared to dimmer low porosity zones. In the
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prospective zone, brightening also occurs on the far stack (left) which could indicate hydrocarbons where porosity is laterally similar. Once again we see how
gathers exhibit brightening on the mid and far angle of the gathers (green arrows, Class Ill AVO?). Low porosity interpreted to occur due to faulting and fault zones.
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CDP26720 from the prospect (green) is displayed alongside the brine, oil, and gas synthetics created from well logs at 27/10-1 when modelled for high porosity.
This seismic response at the prospect is similar to the Z1 Cadeby when porosity is raised.




