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ABSTRACT

In carbonate rock reservoirs, spatial distribution models and elastic
properties are complex because of diagenetic processes and min-
eralogical composition, which together directly interfere with var-
iations in pore shape and interconnectivity. The main objective of
this paper is to propose a workflow to aid in three-dimensional
quantitative carbonate reservoir characterization of the Quissamã
Formation (Macaé Group) in the Pampo field of the Campos Basin,
offshore Brazil. Model-based seismic inversion, sequential Gaussian
simulation with cokriging for porosity modeling, and truncated
Gaussian simulation with trend for facies modeling were used to
characterize the carbonate reservoirs. Our results show that the
carbonate platform is located between the upper Aptian and lower
Albian seismic surfaces. Interpretation of a new surface, called the
intra-Albian, was possible via acoustic-impedance (AI) analysis. Our
workflow facilitated identification of low AI, high porosity, and best
facies areas in structural highs where themost productivewells have
been drilled. Facies modeling suggests that intercalation of facies
with high and low porosities is connected to shallowing-upward
cycles. Finally, several debris facies with low AI and high porosities
were identified in an area that could be targeted for new exploration.

INTRODUCTION

The quantitative reservoir-characterization process consists of
three-dimensional determinations of the structures and properties
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de Janeiro, Brazil; wagnerlupinacci@id.uff.br

Wagner Moreira Lupinacci joined Federal
Fluminense University in 2015 as a professor.
He received his M.S. (2010) in reservoir and
exploration engineering and his Ph.D. (2014)
from State North Fluminense University. His
technical expertise includes reservoir
characterization and seismic inversion.

ACKNOWLEDGMENTS

The authors thank the Brazilian Petroleum
Agency for providing the seismic data used in
this research, Schlumberger Software for
providing the Petrel Software, and the
Compagnie Générale de Géophysique for
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of rocks in an oil field. The objective is to construct
amodel inwhich all available data can be incorporated.
Such models are extremely important for predicting,
monitoring, and optimizing the performance of an oil
field during production (Sancevero et al., 2006).

Spatial-distribution reservoir models and elastic
properties are more complex in carbonate rock be-
cause of its intrinsic characteristics. Elastic properties
in carbonates are highly dependent on diagenetic
processes and mineralogical composition, which can
directly interfere with variation in pore shape and
interconnectivity (Lucia, 2007), making it more dif-
ficult to identify and characterize carbonate reservoirs.

Seismic inversion is a widely used technique in
reservoir characterization. It converts seismic data
from interface properties to layer properties. The
input data for the inversion process are the com-
pressional wave-and-density well logs, together with
poststack seismic data, which is then used to estimate
acoustic impedance (AI; Bosch et al., 2010). In ad-
dition, it is common to use the volumes resulting from
the inversion process as secondary variables in geo-
statistical techniques for characterization of petro-
physical properties, with the well information acting
as the primary variable, thereby not restricting the
petrophysical model solely to seismic attributes
(Azevedo and Soares, 2017).

Here, our objective was to propose a workflow
with the best possible integration of well-log and
seismic data available for the Quissamã Formation
(Macaé Group) in the Pampo field, Campos Basin
(Figure 1); we used acoustic–seismic inversion,
cosimulation geostatistical techniques for porosity,
and facies modeling and performed detailed struc-
tural mapping for quantitative carbonate reservoir
characterization reducing heterogeneities and an-
isotropy uncertainties.

HISTORICAL CONTEXT

The Campos Basin originated from rupture of the
west Gondwana megacontinent that culminated in
development of the South Atlantic rift (Bueno, 2004).
This basin has become the main area of oil and gas
exploration in Brazil. In July 2017, it produced 1.285
MMBOE/day.

The petroleum source rocks of the Campos Basin
are mainly lacustrine shales of the Lagoa Feia Group,
deposited during the rift phase. Reservoir rocks are
microbialites of the sag phase, Albian high-energy
grainstones and packstones, and Cretaceous and
Tertiary turbidites of the drift phase (Bastos, 2015).

The interval of interest for this study was de-
posited during the drift phase of the basin in the
Pampo field, comprising shallow-marine–phase car-
bonates that were deposited during the Albian Period
(Bueno, 2004; deAzevedo, 2004;Winter et al., 2007).

The Pampo fieldwas discovered in 1977,with the
Macaé Group of Albian carbonates filled with 20°
API oil being its main reservoir (95% of production).
Secondary accumulations occur in the Coqueiros For-
mation of the Lagoa Feia Group and in the Carapebus
Formation of the Campos Group (Baumgarten and
Scuta, 1988).

TheAlbiancarbonate reservoirsof theMacaéGroup
have been characterized as oncolitic, oolitic, and peloidal
grainstones, packstones, and rudstoneswith intergranular
porosity, distributed in northeast–southwest bars
(Spadini and Paumer, 1983; Baumgarten and Scuta,
1988).

Based on macroscopic analysis of well samples,
Baumgarten and Scuta (1989) indicated that some
facies from the upper part of the Quissamã Forma-
tion of the Pampo field reservoirs were cemented.
However, despite this fact, permeabilities of the

Figure 1. Localization of the
Pampo field (in red) of the
Campos Basin, offshore Brazil.
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grainstones, packstones, and rudstones ranged
between 20 and 250 md with an average porosity of
25.2%.

Robaina et al. (1993) performedmicroscopic and
macroscopic petrographic analysis on samples from
twowells: one from the Pampo field and another from
the Enchova field. They concluded that the carbon-
ates of the Quissamã Formation had been deposited
in a restricted shallow-marine environment of high
salinity and warm waters. In addition, the basal part
of the formation was characterized as being of low
porosity and high dolomitization. In confirming this
scenario, de Azevedo (2004) proposed a four-phase
paleoenvironmentalmodel for the deposition ofAlbian
carbonate sediments in the South Atlantic. According
to this author, the Campos Basin region was a shallow
lagoonal sea with water feeding in from the north and
sedimentation of the Quissamã Formation was related
to a series of shallowing-upward cycles.

Okubo et al. (2015) and Favoreto et al. (2016)
described diagenetic and stratigraphic aspects of
the upper part of the Quissamã Formation. They
classified the reservoir facies as high-energy grain-
stones and packstones, with sedimentation controlled
by subaquatic oscillatory fluxes eventually being re-
worked by wave action. The nonreservoir facies were
classified as low-energy wackestones, with sedimen-
tation controlled by decantation and, locally, debris

facies. Dolomitizationwas only found near the base of
the sequence.

METHOD

The data used for our analyses consisted of a poststack
seismic volume andwell logs from10wells. The region
of the seismic survey and well locations is shown in
Figure 2. A preconditioning workflow was applied
before the seismic inversion to improve resolution and
to increase the signal-to-noise ratio of the seismic data.
This workflow consisted of a combined time-
frequency filtering strategy for attenuation correc-
tion, which is divided into two steps: curvelet–domain
filtering and inverse Q filtering (Lupinacci et al.,
2017). The curvelet filtering decomposes the data into
several panels with different scales and orientations
and removes those contaminated by noise. The inverse
Q-filtering routine used is based on the continuous
wavelet transform, which allows limitation of the
exponential gain given to each data-frequency com-
ponent thus avoiding unwanted high-frequency noise
bursts. The increased resolution and noise reduction in
the original data can be seen in Figure 3. It is important
to mention that mapping of the horizons and faults
was conducted on the original seismic data because it
better discriminates the main reflectors, whereas the

Figure 2. Data used in our
study. The seismic cube survey is
represented by the blue polygon;
the wells are represented by
colored circles; and colored lines
IL, AB1, and AB2 represent the
inline 1260 and two arbitrary line
traces, respectively.
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other steps of the workflow were done on the filtered
data because it improves resolution.

Seismic interpretation was performed according
to seismic reflection termination patterns, which in-
dicate sequence limits and surfaces that delimit
seismic units and depositional system tracts, with the
most commonly used being onlap, downlap, toplap,
lapout, truncation, and conformity. Seismic reflec-
tions preserve the geological factors that generated
them, such as stratification, lithology, and deposi-
tional features (Brown and Fisher, 1977).

We interpreted nine seismic–stratigraphic se-
quences from the seabed to the commercial base-
ment of the basin. However, the interval of interest
was the top and bottom of the Albian carbonate
platform. We also conducted detailed structural
mapping of this interval.

The wavelet used for seismic trace modeling was
extracted from the seismic traces in the vicinity of each
well.Well tieswereperformed through shifts, stretches,
and squeezes, comparing the real and synthetic seismic
traces in the areas of each well with the aid of the
interpreted seismic surfaces and the stratigraphic well
markers. The correlation factor of the synthetic traces
after the retie process can be seen in Table 1.

To increase the correlation between the real and
synthetic traces, we applied a quality control to retie
the wells in the regions between the top and the base
of the Albian carbonate platform. To do this, new
wavelets were estimated in the 1500- to 3000-ms
interval using a statisticalmethod defined byHampson
and Galbraith (1981).

The acoustic inversion aims to obtain the rock
property AI and, for this, we can use the convolu-
tional model of the seismic trace-in-time domain,

sðtÞ = rðtÞvðtÞ + nðtÞ (1)

where s(t), r(t), v(t), and n(t) represent, respectively,
the seismic trace, the reflectivity function, the
wavelet, and the noise. Considering the premise that
the subsurface is divided into different AI layers, the
contrast among these layers is defined by the re-
flectivity function

ri =
Zi+1 - Zi

Zi+1 - Zi
(2)

where ri represents the zero-offset P-wave reflection
coefficient at the ith interface of nth layer, and the AI
of a layer (Zi) is given by

Zi = riVi (3)

where riVi represents, respectively, the lithological
layer density and velocity. According to Lindseth
(1979), AI can be recovered through the recursive
equation

Zi+1 = Zi
1 + ri
1 - ri

: (4)

However, this method has two crucial problems: (1)
the limited-band seismic wavelet lacking high- and
low-frequency reflectivity components, and (2) the
propagation of errors. A background impedance
model can be built fromwell information thus solving
the absence of low frequencies. We built the back-
groundmodel by extrapolating the smoothedAI logs,

Figure 3. Comparison between
(A) the original seismic data and
(B) the preconditioned data used,
in inline 1260.
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following the seismic horizons of the top and bottom
of theAlbian carbonate platform.Thewavelet used in
the inversionwas estimated from the arithmeticmean
of all wavelets with a correlation factor greater than
60% after the retie.

Model-based inversion was used for the seismic
inversion (Russell and Hampson, 1991, 2006). This
method uses a generalized linear inversion algorithm

that consists of a process starting with the initial
impedance geological model and the estimated
wavelet. A synthetic seismogram for each AI trace
from the initial model is calculated. TheAI values are
then modified gradually until the synthetic traces
approach the original seismic trace, that is, within
acceptable limits established by the user. This in-
version method is widely used in the hydrocarbon
industry, and a series of recent papers benefiting from
the effectiveness of model-based inversion for car-
bonate (Jalalalhosseini et al., 2015; Al-Rahim and
Hashem, 2016; Pramudito et al., 2017) and sandstone
(Maurya and Singh, 2015; Ul Karim et al., 2016)
reservoir characterization have been published.

We constrained the seismic inversion by the hard-
constrained model, which consisted of limiting (to
50%) variations of the AI values based on the well
information. We chose well 1-RJS-93-RJ for quality
control because it has a well-tie intermediate corre-
lation factor when compared to all other correction
factors. The AI log and the AI obtained from the
seismic inversion in this well are shown in Figure 4, in

Figure 4. Information for
quality control well 1-RJS- 93-RJ.
(A) Comparison between the
acoustic impedance (AI) log (blue
curve), the AI from the seismic
inversion (red curve), and back-
ground AI model (black curve) at
well location and (B) synthetic
seismic from inversion, original
seismic, and error between them
at well location (from left to right).

Table 1. Correlation Factor of the Well Ties

Wells Correlation Factor, %

1-RJS-181B-RJ 58
1-RJS-63A-RJ 72
1-RJS-93-RJ 74
3-BRSA-868-RJS 89
3-PM-2A-RJS 53
3-PM-3A-RJS 60
3-RJS-159-RJ 68
3-RJS-170-RJ 51
4-BRSA-793-RJS 79
4-RJS-55-RJ 64
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Figure 5. Workflow used to
characterize the Albian carbonate
reservoirs of the Pampo field.

Figure 6. Interpreted
seismic–stratigraphic sequences
(base on tops shown) and major
faults of inline 1260.
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which we see a good correlation between both. The
mean correlation between the inversion synthetic
seismic and the original seismic in the well locations
was 99.6% and the mean AI difference between the
logs and the inversion values in the well locations was
1.48 (km/s)(g/cm3).

Porositymodelingwas performed according to the
sequential Gaussian simulation method using colo-
calized cokriging (Nikravesh et al., 2003; Azevedo
and Soares, 2017). To do this, porosity values of the
wells were calculated from the neutron-density logs
by the method described in Schmidt et al. (1971).
We then upscaled the porosity log data to construct
an experimental Gaussian semivariogram that could
be used with the AI volume as a second variable in
the colocalized cokriging.

We conducted a similar process for the facies
classification. First, a facies log was constructed using

the porosity and AI logs from the wells in a crossplot
analysis. Then, using the upscaled facies logs from the
wells, we constructed an experimental Gaussian
semivariogram. Finally, a volumetric facies classifica-
tion was obtained via truncated Gaussian simulation
(Beucher andRenard, 2016) based on porosity volume
trends. All simulations were performed between the
lowerAlbian andupperAptian surfaces. Theworkflow
used in this work is presented in Figure 5.

RESULTS AND DISCUSSION

The interpreted seismic–stratigraphic sequences are
shown in Figure 6. These represent the basement of
the basin (Cambiúnas Formation), the sequence be-
tween thebasement and theupperAptian surface (Lagoa
Feia Group), the sequence between the upper Aptian

Figure 7. Map of the in-
terpreted faults in the lower
Albian surface. Black circles
represent the positions of the
producing wells. The white circle
represents the position of the
poor-producing well.

Figure 8. Structural model
constructed using the lower
Albian and upper Aptian surfaces
and themajor faults that affect the
Albian carbonate platform. This
model was used to build the grid
for geostatistical modeling.
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and the lower Albian surfaces (Quissamã Formation),
the sequence between the lower Albian and the
Cenomanian surfaces (OuteiroFormation), the sequence
between theCenomanian andMaastrichtian surfaces
(Imbetiba Formation), and the sequences between the
Maastrichtian surface and the seafloor (intercalations
between the Carapebus, Ubatuba and Grussaı́ For-
mations), as defined inWinter et al. (2007). In addition,

it is important to highlight that in terms of geo-
tectonic timing, the sequences between the base-
ment and the upper Aptian surface represent rift and
postrift sedimentation and sequences between the
upper Aptian surface and the seafloor represent drift
sedimentation of the basin.

The main faults were identified in the carbonate
platform interval (shown in a section in Figure 6 and

Figure 9. Acoustic impedance
(AI) for the (A) 1260 and (B) AB1
traces. The lower Albian, intra-
Albian, and upper Aptian seismic
horizons are represented by blue,
orange, and yellow lines, re-
spectively. Faults are represented
by black lines. The AI logs of wells
4-RJS-55-RJ, 3-PM-2-RJS, and
3-RJS-170-RJ are also shown.

Figure 10. Acoustic impedance
attribute map for the lower Albian
surface. Black circles represent
the producing wells, the white
circle represents the poor-
producing well, and black lines
represent the major faults.
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Figure 11. Total porosity logs, in meters (feet measures in parentheses), calculated for each available well in the Quissamã Formation.
Porosities are higher at the top of the formation.
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in the lower Albian surface represented in Figure 7).
Wells have been drilled in dome-shaped structural
highs related to growth of the carbonate banks that
evidence the influence of stratigraphic trapping.
However, all of these structural highs are affected by
normal faulting and the contour lines are truncated,
which indicates the influence of two-way, three-way
or four-way structural trapping.

After the seismic–stratigraphic and fault map-
ping, we constructed a structural framework that was
used to generate the grid for porosity and facies
modeling (Figure 8).

The acoustic inversionwas performedwith a focus
on the Albian carbonate platform, which lies between
the upper Aptian and lower Albian seismic horizons.

Inline 1260 and AB1 sections with AI values are
shown in Figure 9. Faults identified in these sections
are represented by black lines, and the AI logs are
illustrated to aid in quality control.

Low AI values between the upper Aptian and
lower Albian horizons were observed mainly near
the top of this sequence and at the structural highs.
The results allowed us to delimit a new horizon (the
intra-Albian), which separates the lower impedance

carbonate facies at the top of the platform from the
higher impedance facies at the platform base.

Mud-log information revealed that the carbonate
facies above the intra-Albian are composed of inter-
calated packstones and wackestones, with medium to
high porosity and little or no cementation, character-
istic of Albian reservoirs. The carbonate facies below
the intra-Albian horizon are composed of dolomitized
packstones, wackestones, and mudstones. These facies
exhibit low porosity, mainly because of dolomitization
and cementation processes.

TheAI attributemap for the lowerAlbian surface
is shown in Figure 10. All wells represented in this
figure are oil-producing, except for well 1-RJS-63A-
RJ, which is a subcommercial well because of its low
oil saturation. Thismap shows that the reservoir facies
are located in the structural highs and in the regions
with the lowest AI values. It is noteworthy that the
subcommercial well was drilled in a region of high AI.

The porosity logs were calculated in the Quissamã
Formation from porosity modeling (Figure 11). Po-
rosity values in the interval of interest varied from
0% to 35%, and we observed lower porosity in the
basal part of the formation whereas the upper part

Figure 12. Porosity modeling
for the (A) AB1 and (B) AB2
traces. The lower Albian, intra-
Albian, and upper Aptian seismic
horizons are represented by blue,
orange, and yellow lines, re-
spectively. Faults are represented
by black lines. Porosity logs for the
wells intersecting the section are
shown for quality control. The
black star represents the poor-
producing well position.
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exhibited higher porosity. Figure 12 illustrates the
porosity values obtained from the AI volume and the
porosity logs of the sequential Gaussian simulation
with colocalized cokriging between the lower Albian
and intra-Albian surfaces (lines AB1 and AB2).
Higher porosity values aremainly located in the zone
between the lower Albian and intra-Albian surfaces.

The oil-producing wells are located in thick regions
of high porosity between the intra-Albian and the
upper Aptian surfaces, whereas the subcommercial
well is sited in a narrow zone of high porosity.

It is important to note that the faulted area
between wells 3-PM-3A-RJS and 1-RJS-63A-RJ in
Figure 12 is a structural lowwith high porosity values.

Figure 14. Crossplot used for
construction of a facies associa-
tion log of the wells, showing
the total porosity and acoustic
impedance logs, and grouping
of facies associations 1–3.

Figure 13. Total porosity attri-
bute map for the lower Albian
surface. Black circles represent
the producing wells, the white
circle represents the poor-
producing well, and black lines
represent the major faults.
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This feature is probably associated with collapse of
the carbonate platform because of postsedimentation
faulting processes and subsequential overlay of debris
flow from the Outeiro Formation.

The porosity attribute map of the lower Albian
surface is shown in Figure 13. This map shows
that the reservoir facies are located in the struc-
tural highs and in regions with high porosity values.
The thick intra-Albian and upper Aptian interval
below the subcommercial well explains its poor
productivity.

As for the facies modeling, the facies log for the
wells was constructed using the porosity andAI logs. In
Figure 14, three facies associations were defined using
a cross-plot approach: (1) facies association 1 with
porosity values between 20% and 40% and AI values
between 4.5 km/s (g/cm3) and 12.5 km/s (g/cm3); (2)
facies association 2 with porosity values between 10%
and 20% and AI between 15.5 (km/s)(g/cm3) and 7.5
(km/s)(g/cm3); and (3) facies association 3 with po-
rosity values between 0% and 10% and AI between 10
(km/s)(g/cm3) and 18 (km/s)(g/cm3).

Figure 15 shows the facies classification for the
wells. Compared to the lithologies described in the
mud logs, facies association 1 is related to grain-
stones and packstones with high porosity, facies
association 2 is related to grainstones and packstones
with intermediate porosity and little intercalated
wackestones and mudstones, and facies association
3 is related to well-cemented or dolomitized grain-
stones and packstones intercalated with wackestones
and mudstones.

Figure 16 illustrates the facies classification be-
tween the lower Albian and intra-Albian surfaces for
lines AB1 and AB2. The interval where facies asso-
ciations 1 and 2 are predominant lies between the
lower Albian and intra-Albian surfaces, corroborating
petrophysical characteristics of the AI and porosity
volumes. The productive wells are located where
there is a predominance of facies association 1, which
has the lowest AI values and the highest porosity
values.

The facies classification attribute map (Figure 17)
of the lower Albian surface shows that all represented
wells were drilled in regions of facies association
1. The poor productivity of the subcommercial well
(1-RJS-63A-RJ) can also be associated with its lo-
cation above a thick intra-Albian and upper Aptian
interval where facies association 3 predominates.

Finally, Figure 18 shows the volumes for the
porosity and facies modeling. Clear separation exists
between the base of the carbonate platform (with low
values of porosity and a predominance of facies as-
sociations 2 and 3) and the upper part of the platform
(which presents high to medium porosity values and
a predominance of facies associations 1 and 2).

Figure 18 also clearly reveals more prominent
regions where postdepositional faulting has affected

Figure 15. Facies association logs, in meters (feet measures in
parenthesis), for each available well after the facies association
classification process using the crossplot.
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the platform and created collapse zones. Further-
more, the structural highs can exhibit internal com-
partmentalization caused by minor faulting.

In general, the acoustic inversion and geo-
statistical modeling results associated with the
Quissamã Formation bibliographic review lead us to
believe that the carbonate deposition occurred in
high-energy regions represented by the structural
highs and, therefore, the lowest impedance values,
the highest porosity values, and facies association 1
predominance. The structural lows are probably
where sedimentation occurred through facies
association 1 wave action reworking, represented by
intermediate AI and porosity values and facies as-
sociation 2 predominance. However, it is important
to note that the sedimentation paleoenvironmental
characteristics are absent below the intra-Albian surface
because of cementation and dolomitization diagenetic
processes, and, hence, high AI values, low porosity
values, and facies association 3 predominate.

From our analysis, we could identify regions of
structural highswith lowAI, high porosity values, and
a predominance of facies association 1 that have not
yet been explored. Those regions are mainly in the

southeastern part of the survey region, which exhibits
local structural highs below the major faulting that
occurs in this area.

CONCLUSIONS

Our proposed workflow allowed better character-
ization of the Albian carbonate platform. From the
seismic inversion, we mapped a new stratigraphic
surface (the intra-Albian), which separates rocks of
high impedance values at the platform base from
those with low-to-medium impedance values at
the top. Porosity assessments of the wells and re-
spective geostatistical modeling show that there is
a predominance of minimally porous rocks in the
section below the intra-Albian surface, whereas rocks
with porosities reaching 35% occur in regions of struc-
tural highs above this surface, representing the reser-
voirs of the Quissamã Formation.

Our well facies classification and geostatistical
modeling corroborate previous results from acoustic
inversion and porosity modeling because the rocks
of facies associations 2 (which has an intermediate

Figure 16. Facies association
modeling for the (A) AB1 and (B)
AB2 line traces. The lower Albian,
intra-Albian, and upper Aptian
seismic horizons are represented
by the blue, orange, and yellow
lines, respectively. Faults are
represented by black lines. The
facies association logs of wells
intersecting the section are shown
for quality control. The black star
represents the poor-producing
well position.
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Figure 18. (A) Total porosity
and (B) facies association volume.
Structural highs exhibit the highest
porosity values and pre-
dominance of facies association 1,
but many such highs have not yet
been drilled, thus representing
new areas for exploration. Several
faulting and associated debris
flow facies with high porosity can
also be observed. The black star
represents the poor-producing
well position.

Figure 17. Facies association
attribute map for the lower Albian
surface. Black circles represent
the producing wells, the white
circle represents the poor-
producing well, and black lines
represent the major faults.
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impedance and porosity values) and 3 (which has
a higher impedance and lower porosity values) pre-
dominate below the intra-Albian surface, whereas
facies associations 1 (with lower impedance and
greater porosity values) and 2 lie above this surface.
It is possible that facies association 2 represents a gra-
dation between facies 1 and 3. In addition, our facies
modeling also confirms that carbonate deposition
occurred in the form of banks, with orbital variation
controlled by shallowing-upward cycles because fa-
cies associations 2 and 3 intercalate at the base and
facies associations 1 and 2 intercalate at the top of
the Albian carbonate platform. Some fairly porous
regions represented by facies association 1 occur in
structural lows at the edge of faults, possibly rep-
resenting sites affected by reactivation of post-
depositional faults overlain by the fine carbonate
sediments of theOuteiro Formation. These lowsmay
represent new areas for potential exploration.
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Bacia de Campos: Boletim de Geociências da Petrobras,
v. 2, no. 1, p. 3–12.

Baumgarten, C. S., and M. d. S. Scuta, 1989, Geometria dos
corpos carbonáticos do reservatório Macaé (metade su-
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Atlântico Sul no Albiano: Boletim de Geociências da
Petrobras, v. 12, no. 2, p. 231–249.

Robaina, L. E. d. S., M. L. L. Formoso, and A. R. Spadini,
1993, Geoquı́mica dos reservatórios carbonáticos da
FormaçãoMacaé (eo-meso-albiano) nos campos de Pampo
e enchova, Bacia de Campos, Brasil: Boletim Geociências
da Petrobrás, v. 7, no. 4, p. 103–133.

Favoreto, J., R. Rohn, R. Lykawka, and J. Okubo, 2016,
Caracterização sedimentológica dos carbonatos albianos
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aspects of Macaé Group carbonates (Albian): Example
from an oilfield from Campos Basin: Brazilian Journal
of Geology, v. 45, no. 2, p. 243–258, doi:10.1590
/23174889201500020005.

Pramudito, D., T. Meidiana, A. D. Alfianto, and D. Rizki
Nurhadi, 2017, How to build new interpretation concept
using dynamic data: A case study in carbonate of Upper
Cibulakan, north west Java Basin, Indonesia: Bristol,
United Kingdom, IOP Conference Series: Earth and
Environmental Science, v. 62, 7 p., doi:10.1088/1755-
1315/62/1/012016.

FERREIRA AND LUPINACCI 2281

http://dx.doi.org/10.1007/978-3-319-53201-1
http://dx.doi.org/10.1007/978-3-319-53201-1
http://dx.doi.org/10.1016/j.crte.2015.10.004
http://dx.doi.org/10.1190/1.3478209
http://dx.doi.org/10.1190/1.3478209
http://dx.doi.org/10.1080/15567036.2011.580326
http://dx.doi.org/10.1190/1.1440922
http://dx.doi.org/10.1007/978-3-540-72742-2
http://dx.doi.org/10.1190/geo2015-0470.1
http://dx.doi.org/10.1590/23174889201500020005
http://dx.doi.org/10.1590/23174889201500020005
http://dx.doi.org/10.1088/1755-1315/62/1/012016
http://dx.doi.org/10.1088/1755-1315/62/1/012016


Russell, B., and D. Hampson, 1991, Comparison of poststack
seismic inversion methods: Tulsa, Oklahoma, Society
of Exploration Geophysicists, SEG Technical Pro-
gram Expanded Abstracts, p. 876–878, doi:10.1190
/1.1888870.

Russell, B., and D. Hampson, 2006, The old and the new in
seismic inversion: Recorder, v. 31, no. 10, p. 5–10.

Sancevero, S. S., A. Z. Remacre, and R. de Souza Portugal,
2006, O papel da inversão para a impedância acústica
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Revista Brasileira de Geofı́sica, v. 24, no. 4, p. 495–512,
doi:10.1590/S0102-261X2006000400004.

Schmidt, A. W., A. G. Land, J. D. Yunker, and E. C. Kilgore,
1971, Applications of the coriband technique to complex

lithologies: Society of Petrophysicists and Well-Log
Analysts (SPWLA) 12th Annual Symposium, Dallas,
Texas, May 2–5, 1971, 37 p.

Spadini,A.R., andM.L.Paumer,1983,Os reservatóriosdoMacaé
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