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Petroleum System

Picarras-Itapema/Barra

Velha-Itapema (1)

Cabagos-Cabagos (!)

Static elements

Main Source Rock
Medium TOC

Medium Depth

Medium thickness
Kerogen

Hydrogen Index

Vitrinite reflectance (Ro%)

Reservoir Rock

Medium Porosity

Shales of the Piarras and ltapema
20-6%: high to excellent
5270 m (Itapema Formation)
100-300 m
Type I (oil)
>900 mg HC/g TOC
0.6% (oil window)

Microbial carbonates of the Barra Velha
Formation

12% (up to <25%) - from reasonable to very
good

Marly limestones of the Cabagos Formation
2%-5% (up to 28.6%): high to excellent
1906m
200 m (up to 385m)

Types 1, Il and 11 (oil and gas)

Up to 664 mg HC/g TOC
0.57a 1.37% (oil and wet gas windows)

Laminated microbial carbonates of the
Cabagos/Vale Verde Formation

2.00% up to 05% (insignificant)

Dynamic elements

SYNCHRONICITY/TIMING

Economics

Permeability - K (mD)
Medium depth
Maximum thickness
Presence of oil or gas

Sealing Rock

Medium thickness

Traps

Tectonism - Ist phase

Sedimentary column
(maximum thickness)

Geothermal gradient

Generation-Migration

Main migration routes

Tectonism most active in the
generation-migration

Diagenesis

Accumulation

Probability of geological sucess
(Pg)

Commerciality
of accumulation

50mD up to 1 Darcy (good to a very goog)
5193m
378m
Confirmed (oil and gas)

Evaporites of the Ariri Formation

2378m

‘Traps associated with structural highs, also
classified as stratigraphic traps

Responsable for implementing the basin

3200m, up to the top of the reservoir

Based on geochemical analysis, the
geothermal gradient reached the oil
generation window

Cenomanian-Oligicene

Fault System (connecting the Formagao
Itapema a Formagio Barra Velha)

Responsable for the fault system of the rift and
post-rift or transitional phases of the basin

ilicification and dissolution, mechanical and
chemical compaction, silica cementation,
fibrous microquartz and megaquartz
Confirmed (oil and gas)

Present

0.5184 (very low risk)

Confirmed (oil and gas)

N/D (No data)
1500m
385 m (Well Cp-1)
Confirmed (gas)

Evaporites of the Dagorda Formation, marls of
the Tojeira Formation (base of the Abadia
Formation) and layers with anhydrite of the
Cabagos Formation

641 m (Dagorda Formation)

Stratigraphic and Strucutural

Responsable for implamentating the basin

1399m, up to the top of the reservoir (Well
Bf-1)

Based on the geochemical analysis, the
geothermal gradient reached the oil and gas
generation windows
Upper Jurassic
Direct contact and diapir walls
Responsable for the diapirism of the
evaporites of the Dagorda Formation and
associated fault system
Matrix replacement and recristalization by
drusiform and mosaic calcite, and mechanical
compaction
Small quantities of gas

Not present

0,042 (high to very high risk)

Not confirmed
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Primary pores

Secondary Pores

ypes of reservoir space

Interparticle pores

Growth-framework pores

g

Interparticle dissolved pores

Growth-Framework dissolved Pores

Intraparticle dissolved pores

Moldic pores

Intercrystalline dissolved pores

Micropores between infillings

Caverns,

Dissolved fractures and
dissolution-related breakage fractures

M

n reservoir rock types

Bioclastic grainstones, bioclastic
rudstones, intraclastic grainstones,
intraclastic rudstones, spherulitestones,
packstones.

Shrubby shrubstones, arborescent
shrubstones, spherulitic shrubstones

Bioclastic grainstones, bioclastic
rudstones, intraclastic grainstones,
intraclastic rudstones, packstones

Bioclastic grainstones, bioclastic
rudstones, intraclastic grainstones,
intraclastic rudstones, spherulitestones,
packstones

Shrubby shrubstones, arborescent
shrubstones, spherulitic shrubstones

Intraclastic grainstones, intraclastic
rudstones, spherulitestones

Bioclastic grainstones, bioclastic
rudstones, packstones

Shrubby shrubstones, arborescent

shrubstones, calcareous spherulit

dolomite, spherulitestones with fine- to
‘medium-grained dolomite

Karstificated rocks

Bioclastic grainstones, bioclastic
rudstones, intraclastic grainstones,
intraclastic rudstones, shrubby
shrubstones, arborescent shrubstones

wackstones, packstones

Development frequency

High

High

Medium

High

High

Medium

Medium

Medium

Medium
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Litho- The 3 %0  Mean  ®7Sr/®Sr Mean  Zvalue Mean

logy order value value value
degree
1 Ma® Md1 0,61 182 533 0.70953 126994
2 Ma® Md1 053 118 -692 070971 126270
3 Mag® Md1 0.64 103 558 0.70943 126631
6 Ma® Md1 0.67 068 083 -5.88 -5.70 0.70983 070967 124847 125975
4 Mag® Md1 0.68 132 -5.26 0.70943 125.969
| |

5 Mag® Md1 079 081 -631 0.7098 125816
15 Mag® Md1 0.69 031 -5.30 0.70995 125.295
7 May” Md2 0.83 -007 ~6.68 0.70945 123.830
9 May” Md2 087 061 -8.10 070932 123.431
10 Mag” Md2 081 -0.18 -7.05 070922 123.420
1 Ma Md2 081 087 -6.03 070921 122515
13 Maj® Md2 0.98 095 ~0.48 -6.10 -7.12 070933 070946 122316 122878
8 Ma,” Md2 0.93 0.03 ~7.64 0.70922 124433
12 Mag® Md2 0.86 -0.99 -7.88 0.71062 121348
1 Mag® Md2 0.82 0.66 -651 0.70921 122665
16 Mag® Md2 078 -132 -8.10 0.70955 121942
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Reservoir space types

Karst cave type

Porous type

Fractured type

Classificatiol

Layer-parallel cave

Karst breccia cave

Intercrystalline pore
Intergranular pore

Moldic pore

Algal framework pore

Structural fractures

Stylolite

Developmental r:

Most developed in laminated dolomite in the upper
Qigebulak Formation

Most developed below the unconformity surfaces in
the upper Qigebulak Formation

Silt-sized to fine crystalline dolostone
Oolitic dolomite, algal chlorite dolomite, algal

arenaceous dolomite

Oolitic dolomite, algal chlorite dolomite, algal
arenaceous dolomite

Foam sponge dolomite, algal agglomerate dolomite,
algal chlorite dolomite, stromatolite dolomite, algal
straticulate dolostone

Most developed in the upper Qigebulak Formation

Alltypes of lithologies can be formed in a small scale
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/% ©/107¢

Na,O (o] Sr
Yi2-1 025 0.02 0.08 69.02 1123 63 0.26 331
Y1123 012 0.04 011 7231 541 105.21 227 493
Y1124 Md1 013 0.04 0.06 7852 353 93.94 0.6 241
Y1132 032 0.02 0.07 67.08 507 7129 033 345
Y1165-6 038 0.04 0.03 83.93 1626 86.38 05 248
Y1117-1 3.98 0.02 0.05 295.08 4276 6933 073 493
Y1127 Md2 268 0.02 089 4337 2856 886 26 697
Y1165-3 598 001 002 31189 447 67.68 183 329
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Type

Typel

Typell

Type Il

Sample ID 2 5
7-4/48 013 0992 287 014 099 236 287
9-5/41 011 0994 289 016 099 284 285
92741 009 0997 291 014 1 286 290
7.21/48 o1 0998 289 ~0.06 099 294 201
82130 007 09% 293 ~0.06 099 294 293
87130 011 0986 289 ~0.04 099 296 290
7-6/48 005 0993 295 019 0933 281 284
8-16/30 ~0.03 0993 297 029 096 271 290
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Sample ID | Entry pressure Average radius Sorting Maximum Efficiency of Skewness

(MPa) (um) coefficient mercury mercury
saturation (%) withdrawal (%)

7-21/48 12.854 0.009 0.020 20.680 26614 3.409
8-2/30 10.305 0.010 0.020 20.000 20,500 4334
8-7/30 12816 0.011 0014 21.400 17.757 4334
7-4/48 15345 0.004 0.008 20,900 26334 3.050
9-5/41 14.097 0.003 0.006 20914 23596 2892
8-16/30 5.120 0.015 0.030 29.711 8212 6.461
7-6/48 16.013 0.002 0.004 13.529 9.565 3.657
9-27/41 9.846 0.002 0.006 14.706 19317 3.645
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