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Summary

Roekhysics models provide the means to translate the

into geological attributes that carry more intuitive
we create a r ocki smobdaeeske d yhoad i f{ KRDJ taibd | ysi s, fluid an
engineering parameters. We then extend the model toc
usi ng gnmreotss NiIGat i al ¢ng with porosity, tthiei erédate a geo

Introduction
The Mangara field i n Qhraedt apcreooduusc eSse gfureonnt elsohnweefrr telse r b @

units consist of interbedded sands and shales of dif
propertia@accmakte characterization important for fiel
The approach used in our characterizati on tfhierst i nvc
calcul abiphysofcsamddekmphaseanal ysis establiesshed r el
geol ogi cal properties of interest, and elastic rock
The resultpropet hygc amhadmgnaipped ont o the seismic attr]

geol ogcilcaaslsliyf i ed vol ume.

Analysis

A statistical analysis of the sand and shal eelparsotpiecr t
properties that were significant for reservoir chare
andgyvsval usandr shuasl e plhignassbt y soafn dish ea | snop ahcatd oann tihe el

properties, although to a |l esser extent than the | it
values in the reservoir zone.
To incorporate multiple attributes, and to better id

wer e uUged.ds \af.abbdt porosity are ev-i hpataerosaws.osspl ot
These trends are r muoghgl yt haartt tchgeo ntaMo, pmeogper ti es may
independfencat the iseibBsmiocnkiekdtad/nd halte {ltmw)eameal s (5
resol veli gure 2 shows the | og data forumeweflthe tbg
be seen.

A rpbksics model uses inputs of mineralogy, fluid cc
theoretical elastic properties of the assembled part
conti hvaadiettiweren sand and shale |l ayers that would i

GeoConvention 2016: Optimizing Resources 1



[ SaEEEese— | i |
. 0 ? 1 406 | i 0 R 1

i shale H H Vi hale
350 4

400
300

250

300 4

200 4

200

150 4

100 4

100 4

50 4

=
o
=]
o

4000
60004

o o o

o (=3 o

o o o

LS S o 3
P-Impedance (m/s*g/cm?) VpiVs

Figure 1. Distributions of P-Impedance and vp:vs for the reservoir interval. The data are coloured by Vshae, and it is apparent
that lithology has a major influence on these two properties.

content of the rock. Rat her , the gross reservoir in
two rock types that occur in different | ayer NGhi ckne
The sands were fi esithenocachpb seetdli as af fqguartz, potassiu
feldkpaltjnite, and chlorite. The MiRmleartaal, fwiatcht itohness ev
mi nehavsng the hi gMiesdemogullud poratnidom®e.nsi ti es were obt ai
(1998) and Avseth epftp—q—7>~ 300+ r——
The rock was model I|-1— _L ‘
amount of cement, W [~
to be,cdlasietde on t hd | i
anal yToi snode l-f it e d SEns
el astic propeaties ;f _
cemengerdd model (Dv| |« |
Nur, 1996) wnacsdalsev | et
cali brated with l-o0¢d =T
wave awadveS vel ocity F
di agenet(iFd gturren B) =

=
Elastic properaiiesg|. = .
hydrocarbons were d T =
t hreel ati onships of =
(1992), where the r = | au
assumed t o blei guni da ===
Fluid @msdlapdiished { | . = .
hydrocarbon propecrt]. | | =
frame rock model wq |.. - L
saturated condi &anwon C
fluid substitution =

Figure 2. Representative well logs for the field. The gamma-ray log is
coloured by Vghae, and the effects of lithology on the sonic data can be
seen. The red, blocky curves on the sonic and density tracks show the
effect of a Backus average with an effective length of 30 m.
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Figure 3. Calibration of the rock-physics model with well
values of vp and porosity. Red lines correspond to
percentage of cement in the model, ranging from 0- 5%.

Conclusions

To accommodatNG, a weairfiodbloave d
met hodol ogy outlined by Avse
shal e pr opteakerelsd gvewhzes rae

Vshate Wi th sand properties mo
of porosi tN:Gwe rteh annidaeblled by
performing a Backus average
t wloi thologies. This averagin

porosityNGabhleegsf brom 0% t o

Figure 4r cphlbwsias templ ate w
data for calibratN®and Lines
porosity are displayed, and
porosity trends seen in the
of the templ ate. This provi
predict|0\teteh{p|hlylsnc§ks model , v
was t he used to guide the ¢
of the selsmic attributes ob
i nversi on.

Sei smias sd fiihchaet izoome of inter

the trends definingNddowe med
hi gh\NeGptoi nts were further di
medi-umandp cdiriagshi t y Fdlgas e $)

Well analysis was carried out to determine how the elastic behaviour of the logs was distinguished by
rock properties, and a theoretical rock-physics model was created to assist in this distinction. This
analysis was the basis for assigning geological classes to groups of seismic attributes. The subdivision of

the reservoirs was based on both N:G and porosity. T h e
reservoir,
ume

i ndi cator of net
drilThHengcl assi fied
reservoir mo d e |

v ol
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Figure 4. Rock-physics templates in the vp:vs versus P-impedance domain. Blue lines connect points of constant
porosity, and green lines connect points of constant N:G. There is good correspondence with the Vsnhae and porosity
trends observed on well data.

Figure 5. Classified seismic section showing areas of shale/low N:G (green), medium N:G (brown), and high N:G sands
(yellow). A Vshae log is shown for correlation purposes.
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