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- Brazil’s northeastern 
continental margin

- It is located in Sergipe 
and Alagoas States, either 
onshore or offshore 
portionsportions

- It shows an elongated
NE-SW shape with 350 km 
of extension and 35 km 
mean width onshore

- Total area: 44,370 km², 
where 12,620 km² in the 
onshore portion
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Northern LimitNorthern Limit
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Northern LimitNorthern Limit
Maragogi HighMaragogi High

PernambucoPernambuco--Paraíba BasinParaíba Basin

Southern LimitSouthern Limit
VazaVaza--Barris FaultBarris Fault

Jacuípe BasinJacuípe Basin
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Improvements in 
Areia Branca Saline 

Terminal

Improvements in 
Areia Branca Saline 

Terminal
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Source: Proj. Gasene – Petrobras
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Maceió Terminal
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Source: Projeto Gasene – PetrobrasNew gas pipelines
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Petroleum and gas production in Alagoas
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1935 - Geophysical surveys and drilling of the 2-AL-1 well by the
“Conselho Nacional do Petróleo” .           
Boreholes in northern Alagoas State.

1957 - First commercial oil discovery in the TM-1-AL well.
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1957 - First commercial oil discovery in the TM-1-AL well.

1963 - Discovery of the Carmópolis Field in the Sergipe Sub-Basin,
the greatest field, with original oil in place of 268 million m³
(ANP, 2008).

60´s - First commercial oil discovery in the Brazilian continental margin,
(Guaricema Field), by the wildcat well 1-SES-1A. 



Wells : 996 exploratory and 3,582 development (total of
4,578);

Seismic : 39,927 km 2D onshore, 82,642 km 2D
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Seismic : 39,927 km 2D onshore, 82,642 km 2D
offshore, 4,523 km² 3D onshore and 27,930 km²
3D offshore.

Fields : 44 under development/production/evaluation and
13 turned ones.

Bid blocks in previous Rounds : 55
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1968
Discovery of 
Guaricema Field - SE

source: http://memoria.petrobras.com.br

1932 
São João II well in 
Riacho Doce - AL



- Seismic lines
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- Wells
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• 356 exploratory wells:
– 220 wildcats
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Tectonic reconstruction map of the pre-drift 
configuration of the sedimentary basins
(Bizzi et al. 2003)
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(Bizzi et al. 2003)
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(Matos, 1999, 2000)



- Origin: Jurassic-Cretaceous rifting between South America and
African plates;

- Tectonic Styles:
. Pre-Rift and Rift sequences: Diastrophic tectonics;
. Post-Rift sequence: halokinesis ;
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. Post-Rift sequence: halokinesis ;
- Structural Context: asymetric elongated rift with 350 km of

extension in the NE-SW direction. It is divided
into two sub-basins (Sergipe and Alagoas);

- Main structures: vertical faults in the N45� E direction (Hingeline
Alagoas) with maximum displacement of 5 km;
elongated horsts limited by normal faults (Penedo
High); anticlines and listric faults associated to
halokinesis.



Structural map of the
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Structural map of the
SSEAL-T3 Sector

(modified from Projeto Bacia 
Sergipe-Alagoas ANP-UFRN-

PPGG-LGGP)



Basement Map
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0 0,1 0,2 0,3 0,40,05
Graus Decimais

(modified from Projeto Bacia Sergipe-Alagoas 
ANP-UFRN/PPGG/LGGP)
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• Drift since Albian
– Continental Shelf-Slope System
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Source: Modified from Souza Lima et al., (2002); 
geochronology cf. Gradstein et al., (2004)

• Aptian Transition
– Marine incursion and evaporites

• Cretaceous Rift
– Deltaic sandstones and basal shales
– Clastic fluvial-deltaic and top carbonates

• Juro-Cretaceous Intracontinental  Sequence
– Siliciclastics

• Permo-Carboniferous Sag
– Glacial, fluvial and marine environments



Geological Cross-Section – Alagoas Sub-Basin
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Source: DPC& Associados
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Bouguer Anomaly Map
(Modified from Projeto Bacia Sergipe-Alagoas  ANP-UF RN/PPGG/LGGP)

0 0,1 0,2 0,3 0,40,05
Graus Decimais
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Analytical Signal

0 0,25 0,5 0,75 10,125
Graus Decimais

(Modified fromProjeto Bacia 
Sergipe-Alagoas 

ANP-UFRN/PPGG/LGGP)



Seismic Line 027-1657
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Seismic Line 027-1095
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Penedo Fm

Composite log slice of the 1-CCE-0002-AL well
(Coruripe city) - sub-commercial oil producer

Barra de Itiuba Fm
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Main Petroleum Systems: 

• (Muribeca) Maceió/Aptian: Muribeca Fm./Carmópolis Mb.- reservoirs
(Muribeca) Maceió Fm. shales - oil generation  
Main Fields: Carmópolis, Siririzinho, Camorim and Riachuelo;
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• Penedo-Barra de Itiúba/Neocomian-Barremian : oil is generated in
lacustrine shales of the Neocomian section, in the Barra de Itiúba Fm.
Main fields : Pilar and São Miguel dos Campos;

• Calumbi/Neocretaceous-Tertiary : reservoirs in  the Calumbi Fm.
turbidites. Syn-rift generation, during Late Aptian in the Muribeca (Maceió)
Fm. 

• Main fields : Guaricema and Dourado.



Source Rocks:

. Barra de Itiúba Fm. (Neocomian/Barremian): lacustrine shales
from pre-rift and rift phases;

. Coqueiro Seco Fm. (Barremian/Eoaptian): lacustrine shales
from rift phase;
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from rift phase;

. Maceió Fm. (Neoaptian): main source rocks – black shales, marls
and calcilutites. TOC =3.5%<12%; S2 > 9 mg HC/g rock; IH=300
mg HC/g TOC; Kerogen Type II; mean thickness=200m, at
maximum of 700m ;

Riachuelo and Cotinguiba Fm. (Albian-Turonian shales and
calcilutites) could generate at great depth.



Generation and Migration:

• The main source rocks are mature in deep water at lower portions of
Alagoas hingeline.

%������	� �������

• Shallow accumulations (onshore and shallow water): generation
from Maceió Formation. Lateral and long distance migration along
faults to the accumulations in paleogeomorphic traps. (Ex.
Carmópolis Field).

• Normal faults, listric faults and unconformity act as pathways for
hydrocarbon migration.



Reservoirs : distributed from basement to Tertiary formations. 

Alagoas Sub-Basin:
Onshore: sandstones from Serraria, Barra de Itiúba, Penedo,

Coqueiro Seco e  Maceió formations;
Deep water: Cretaceous and Tertiary turbidites from Calumbi
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Deep water: Cretaceous and Tertiary turbidites from Calumbi
Formation; clastic rocks from Maceió Formation.         

Sergipe Sub-Basin: onshore and offshore: clastic rocks from Carmópolis
Mb. (Fm. Muribeca) and Cretaceous turbidites from Calumbi Fm.,
sandstones from Serraria Fm., fractured basement, rift phase 
sandstones, Riachuelo/Cotinguiba formations carbonates;
- Deep water: Cretaceous and Tertiary turbidites fro m Calumbi 
Fm. - transitional sequence.



Traps:

- Pre-rift and rift sequences: structural traps (domes), such as Pilar and
São Miguel dos Campos fields or faulted blocks, such as Atalaia Sul and
Coqueiro Seco Fields.
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- Transitional sequence: paleogeomorphic traps, as: Muribeca Fm./
Carmópolis Mb. - faulted blocks or traps associated with halokinesis.

- Upper sequence: mixed and stratigraphic traps, associated with
halokinesis or channel infill.



Seal Rocks:

- Carmópolis Mb. reservoirs and fractured basement : shales and
evaporites from Ibura Formation;

- Sandstones from Serraria Formation : basal shales from Barra de
Itiúba Fm., sandstones from Penedo Fm., basal shales from
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Itiúba Fm., sandstones from Penedo Fm., basal shales from
Coqueiro Seco Formation.

- Barra de Itiúba, Coqueiro Seco and Maceió formations:
intraformational shales.

- Turbidites from Calumbi Fm.: deep water shales.

- Fractured carbonate reservoirs from Muribeca, Riachuelo a nd
Cotinguiba Fm. : interbedded shales.



•Piranema (SE)  ���������� ������	!"#

• Marine shales
Contiguiba Riachuelo

• Calumbi
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•Pilar �����	��	$��%��	!"#

•Coqueiro Seco
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• Lacustrine and fluvial-deltaic 
shales

• Barra de Itiúba Fm.

• Carbonates and Clastics
Coqueiro Seco and Serraria Fm.

• Main mature source 
rocks on deep water

• Maceió Fm.

• Carmópolis Mb.
• Calumbi
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(Modified from Projeto Bacia Sergipe-Alagoas (ANP-UFR N/PPGG/LGGP)

Critical Moment

Burial
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Play Rift (Ki)

- Lower Cretaceous Sandstones
- Mixed Traps

Source: Projeto Sistema Petrolífero da Bacia de Ser gipe/Alagoas (UFRN/ANP )



Play Rift (Ki)
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Source: Projeto Sistema Petrolífero da Bacia de Ser gipe/Alagoas (UFRN/ANP)

- Lower Cretaceous Sandstones
- Structural traps



Section A-A´
Furado and São 
Miguel fields

Play Rift (Ki)
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Source: DPC & Associados



Traps and seal rocks
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Source: DPC & Associados
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SE-AL Basin onshore main 
fields map
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- The biggest oil field is Carmópolis (SE), with 268 million m3 (VOOIP).

-Other important  fields : Pilar (1981), Furado (1969), Cidade de São
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-Other important  fields : Pilar (1981), Furado (1969), Cidade de São
Miguel dos Campos , São Miguel dos Campos , Paru and
Anambé (2004).

- Gas and oil fields in Alagoas are mostly mature.
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Geological cross-section of Carmópolis Field, Sergipe–Alagoas Basin (Bizzi 
et al. 2003 - mod. from Piscetta and Michelli,1988)



Pilar Field is an anticline with more than 700 small independent
reservoirs and more than 100 production zones , due to deltaic
sedimentation and splitting into several faulted blocks, associated with rift
tectonics.
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Pilar reservoirs are distributed in Coqueiro Seco Fm. , between 400
and 2,500m depth (oil); Penedo Fm. between 2,000 and 4,000m depth
(gas) and Barra de Itiúba Fm . between 4,000 and 4,500 m depth (gas).

Gas reservoirs were only recenty found (2004) at Barra de Itiúba, in
Pilar Field.
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Geological cross-section of Pilar Field. The oil is found in reservoir rocks 
from Coqueiro Seco and Penedo formations (Bizzi et al. 2003 - mod. from 
Borba, 1998)



The Furado Field presents, as other ones, splitting on several small
reservoirs, controlled by faults.
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reservoirs, controlled by faults.

Well #5 is the deepest one to be completed in Alagoas. Production
started on February, 2004. Shoe-casing is located at 4,640m and the drilled
interval is between 4,537 and 4,541 m.

Source: Payão & Fernandes (Petrobrás) 2008
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SERGIPE-ALAGOAS BASIN ONSHORE RESERVES
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RESERVES*
Oil Reserves

(Million Barrels)
Gas Reserves

(Million Cubic Meters)

Proven Reserves 240.47 3,770.09

Total Reserves 358.53 5,661.77

*Data until December, 2007
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Gas produced in Sergipe-Alagoas 
Onshore boe (2000-2007) 
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Oil produced in Sergipe-Alagoas 
Onshore boe (2000-2008*) 
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Sergipe - Alagoas

• 52 producing fields (oil / gas)

• 13 returned fields

Oil companies actuating in the 
basin 

SE-AL onshore production 2008:
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• 8,661,055 bbl

• 1,337 km 2D seismic

• 408 km² 3D seismic

• 219 drilled wells

• 04 fields under  development

• 01 exploratory block

• 11 fields 

Alagoas Basin – Onshore



• The offered sector, SSEAL-T3, comprises the onshore portion  at Sergipe
State boundary. It is located into structural higher areas (Penedo High).   

• Possible reservoirs can be found through the whole sedimentary column.
Structural complexity and stratigraphic traps allow prospective
opportunities for natural gas and light oil at relatively shallow depth.
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opportunities for natural gas and light oil at relatively shallow depth.

• The main source rocks in the offered sector are the Maceió Fm. Shales
found in regional lows and the long distance migration is effective for
several onshore fields in Sergipe. The Barra de Itiúba and Coqueiro Seco
formations may also constitute, under favorable conditions, potential
source rocks.



The Sector SSEAL-T3 has 44 exploratory blocks offered in Round 10 (with a
total area of 1,320.3 km² and an average area of 30.01 km²/block.

Available data
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Available data
� 2,095 km of public post-stack and 4,162 km of pre-stack 2D seismic lines;
� 61 exploratory wells;
� Magnetometric and gravimetric data;
� ANP Projects: reprocessing of 2D seismic lines (by Stratageo and Flamoil) and

Sergipe-Alagoas Basin Geological Review (ANP-UFRN).

Exploratory Target: Serraria Formation – Jurassic/Eocretaceous.
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Exploratory Potential

• SSEAL T-3: 44 Blocks

• Total area: 1,320 km²

• Analog oil field: Coqueiro Seco (1.0 MM m³ VOOIP) and São Miguel dos• Analog oil field: Coqueiro Seco (1.0 MM m³ VOOIP) and São Miguel dos
Campos (2.0 MM m³ VOOIP)

• Estimated potential of  4 fields  with  0.5 MM m³ VOIP (average):
Total: 6.0 MM m³ or  38 MM bbl oil in place

Recovery factor = 20%: ~ 7.5 MM recoverable bbl
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R$ 116,150.00

to  R$ 195,800.00

&������	�����&������	�����
Serraria Fm. (Jurassic-

Eocretaceous)
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Location of the 
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Location of the 
wells on the 

offered sector
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Location of the Location of the 
seismic lines on 

the offered sector
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• The SE-AL Basin is an active oil and gas producer area in northeastern
Brazil. It is known by its onshore and offshore exploratory potential.
Several blocks already offered in the past rounds were bid and
successfully found oil and/or gas. 
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• Proved and efficient petroleum system with a variety of plays with suitable
conditions for generation, migration, reservoirs and seals. 



• Most of the offered blocks are located in tectonic highs (Penedo High),
showing favorable conditions for structural and mixed traps in shallow
depths (estimated basement at 1,000-1,200m depth). It is the portion of
the basin with minor exploratory efforts until today.
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• A great advantage of this region consists in a complete infrastructure for
the petroleum industry, including consumer poles and general facilities.

• These blocks are a good opportunity for the small and medium oil 
companies investments.
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