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ManausManaus

Basin area: 606,234 km 2

Paleozoic Intracratonic basin

Covered by Meso-Cenozoic strata
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Modified from Gonzaga et al., 2000
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Modified from Gonzaga et al., 2000
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Mauá Thermoeletric PlantMauá Thermoeletric Plant
Location: ManausLocation: Manaus

Power: 136 MWPower: 136 MW
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ManausManaus
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http://www.dnit.gov.br/noticias/pacnorte

FederalFederal GovernmentGovernment ofof BrazilBrazil willwill investinvest
aroundaround USUS$$ 33..22 billionbillion inin thethe
transportationtransportation sectorsector ((20072007 -- 20102010))
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Petroleum exploration in the Amazonas Basin started in 19171917. It was carried out by the
Brazilian Geological and Mineralogical Service (SGMB) - in this time the focus was coal
exploration.

In 19251925, the first oil and gas shows occurred near the Itaituba ci ty.

In 19531953,, Petrobras was created.

The exploratoy efforts in Amazonas Basin can be divided in to three phases:

53 stratigraphic wells and 58 wildcat wells were drilled .53 stratigraphic wells and 58 wildcat wells were drilled .
Results: sub-commercial discoveries in the Nova Olinda  reservoirs
(1-NO-1, 1-NO-3 e 1-NO-4-AM) and some wells with oil/g as shows.

PhasePhase 11

PhasePhase 22 Petrobras improved seismic method and 36 wells were drilled .
Results: two discoveries: 1-LT-1-AM (Lago Tucunaré) and 1- ICA-1-AM
(Igarapé Cuia).1971 - 1990

PhasePhase 33
Since 1999

After the creation of the ANP, in 1999, Petrobras discovered gas in
the well 1-RUT-1-AM which resulted in the fields nowadays un der
development, Azulão and Japiim.

1953 - 1967
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postpost--stackstack 2D 2D SeismicSeismic
prepre--stackstack 2D 2D SeismicSeismic
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212 212 wellswells:      :      

107 107 wildcatswildcats andand
61 61 stratigraphicsstratigraphics

36 36 specialsspecials

37,958 km 37,958 km ofof 2D 2D 
seismicseismic 2D  2D  andand
210 km² 210 km² ofof 3D 3D 

seismicseismic

934,537 km² 934,537 km² ofof gravgrav//magmag
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CoveredCovered areaarea:: 591591,,957957..77 km²km²

FlightFlight heightheight:: 11,,400400 -- 11,,800800 mm

FlightFlight spacingspacing lineline :: 66 kmkm (E(E--W)W)

ConcludedConcluded
OngoingOngoing
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CarboniferousCarboniferous --PermianPermian MegasequenceMegasequence
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CretaceousCretaceous--Tertiary MagasequenceTertiary Magasequence
Alter do Chão, Solimões and Uçá formationsAlter do Chão, Solimões and Uçá formations

Sedimentation: continental  (fluvial and lacustrine)Sedimentation: continental  (fluvial and lacustrine)

MagmaticMagmatic eventevent

Juruá Juruá tectonictectonic eventevent

GondwanideGondwanide OrogenyOrogeny (260 Ma) (260 Ma) 
CarboniferousCarboniferous --PermianPermian MegasequenceMegasequence

Tapajós Tapajós GroupGroup ––Monte Alegre, Itaituba, Nova Olinda Monte Alegre, Itaituba, Nova Olinda andand
AndiráAndirá FormationsFormations

SedimentationSedimentation : continental  : continental  andand restrictrestrict marine marine 

OrdovicianOrdovician--DevonianDevonian MegasequenceMegasequence
Trombetas Trombetas GroupGroup –– AutásAutás--MirimMirim, , NhamundáNhamundá. . PitingaPitinga andand

Manacapuru Manacapuru FormationsFormations
SedimentationSedimentation : marine : marine clasticsclastics

PROTEROZOICPROTEROZOIC Purus Purus GroupGroup –– ProsperançaProsperança andand Acari Acari FormationFormation

CaledonianCaledonian OrogenyOrogeny (400 Ma)(400 Ma)

DevonianDevonian--CarboniferousCarboniferous MegasequenceMegasequence
UrapadiUrapadi andand CuruáCuruá GroupsGroups––MaecuruMaecuru, , ErerêErerê, , CuririCuriri, , OriximináOriximiná

andand Faro Faro FormationsFormations
SedimentationSedimentation : : fluvialfluvial--deltaicdeltaic, , neriticneritic andand glacial marineglacial marine

EohercynianEohercynian OrogenyOrogeny (330 Ma)(330 Ma)
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�� radioactive black shales  radioactive black shales  
(Barreirinha Formation) (Barreirinha Formation) 

�� TOC: 2 to 5% TOC: 2 to 5% 

�� (S2) ~ 15mgHC/gRock(S2) ~ 15mgHC/gRock

DEVONIANDEVONIAN

((FrasnianFrasnian))

��	�������2��	�������2
#������	�#������	� ������������

D
E

V
O

N
IA

N
D

E
V

O
N

IA
N

�� Organic Matter type II Organic Matter type II 
(anoxic marine environment)(anoxic marine environment)

�� radioactive black shales radioactive black shales 
(Pitinga Formation) (Pitinga Formation) 

�� TOCTOC < 2% < 2% 

�� (S2) ~ 4 mgHC/gRock(S2) ~ 4 mgHC/gRock

�� Organic Matter type II Organic Matter type II 
(marine environment)(marine environment)

SILURIAN           SILURIAN           
((LandoverianLandoverian--WenlockianWenlockian))
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Schematic Stratigraphic Chart, P.R.C Cunha et al., 1993



IsopachIsopach mapmap ofof BarrerinhaBarrerinha FormationFormation
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ThicknessThickness in in metersmeters
ContourContour IntervalInterval = 20 m= 20 m

Modified from Gonzaga et al., 2000
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Source: Gomes, 2008Source: Gomes, 2008
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Blocos Ofertados - Rodada 10

Campos em Desenvolvimento
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Source: Gomes, 2008Source: Gomes, 2008
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Source: Gomes, 2008Source: Gomes, 2008
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Modified from Gonzaga et al., 2000

�� TheThe RoRo datadata showshow thatthat thermalthermal evolutionevolution isis mainlymainly controlledcontrolled byby thethe burialburial
historyhistory inin thethe troughtrough areaarea

�� ThermalThermal effecteffect ofof igneousigneous intrusionsintrusions playedplayed anan importantimportant rolerole onlyonly wherewhere
dykesdykes andand sillssills areare hostedhosted onon sourcesource rockrock

�� TheThe intrusionsintrusions effecteffect isis dominantdominant inin thethe easterneastern AmazonasAmazonas BasinBasin

%%RoRo < 0.6< 0.6

0.6 < %0.6 < %RoRo < 1.35< 1.35

%%RoRo < 1.35< 1.35

%%RoRo > 1.35> 1.35

MaturityMaturity
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(Nova Olinda Formation)(Nova Olinda Formation)

Nova Olinda Nova Olinda FormationFormation

IslandIsland barsbars//eolianeolian
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Schematic Stratigraphic Chart, P.R.C Cunha et al., 1993

DEVONIAN RESERVOIRSDEVONIAN RESERVOIRS

(Curiri Formation)(Curiri Formation)

CARBONIFEROUS CARBONIFEROUS 
RESERVOIRSRESERVOIRS

(Monte Alegre Formation) (Monte Alegre Formation) 
EolianEolian

CuririCuriri FormationFormation

Monte Alegre Monte Alegre FormationFormation

Glacial/MarineGlacial/Marine
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11--RUTRUT--00010001--AMAM



5	����5	���� �
� �
� !�
���������!�
���������
��������������������

��������	��
���������	��
� ����

����
����

��������	���������	�

�	��������	�������
�
����
������	�
����
������	

��������	���������	�

Modified from Gonzaga et al., 2000
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Seals for Nova Olinda reservoirs Seals for Nova Olinda reservoirs 
=  Nova Olinda Evaporites=  Nova Olinda Evaporites
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SealsSeals for Monte Alegre for Monte Alegre reservoirreservoir =  =  
Carbonatos Fm. ItaitubaCarbonatos Fm. Itaituba

SealsSeals for for CuririCuriri reservoirreservoir = = 
shalesshales andand diamictitesdiamictites

Nova Olinda Nova Olinda FormationFormation

CuririCuriri FormationFormation

Itaituba Itaituba FormationFormation

Schematic Stratigraphic Chart, P.R.C Cunha et al., 1993
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Asymmetric Anticlines Anticlines Related to Reverse Faults

#������	�#������	� ������������

Pinch-out

StructuralStructural TrapsTraps StratigraphicStratigraphic TrapsTraps

Horst Structure Shear Tectonic Reactivation Paleogeomorphic

Source: www.bcartifacts.50megs.com 
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Area:Area: 21 km²21 km²

Reservoirs:Reservoirs: Nova Olinda Nova Olinda 
sandstones (Carboniferous)sandstones (Carboniferous)

Fluid:Fluid: gas + condensategas + condensate

Depth:Depth: -- 1,560 m1,560 m

Ø = 20 Ø = 20 -- 22%22%

11--BRSABRSA--126126--AMAM

11--RUTRUT--00010001--AMAM

VGIP = 5 BCMVGIP = 5 BCM

Ø = 20 Ø = 20 -- 22%22%

K = 300 mDK = 300 mD



1-RUT-1-AM
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Top Top PaleozoicPaleozoic

SillSill
Top Top ReservoirReservoir

Top  Monte Alegre Top  Monte Alegre FormationFormation

Top Barreirinha Top Barreirinha FormationFormation
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Top Nova Olinda Reservoirs: time structural mapTop Nova Olinda Reservoirs: time structural map
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11--BRSABRSA--9898--AMAM

33--BRSABRSA--170170--AMAM

VGIP = 661 MMCMVGIP = 661 MMCM

33--BRSABRSA--170170--AMAM

Area:Area: 12.2 km²12.2 km²

Reservoirs:Reservoirs: Nova Olinda Nova Olinda 
sandstones (Carboniferous)sandstones (Carboniferous)

Fluid:Fluid: nonnon--associated gas associated gas 

Depth:Depth: -- 1,470 m1,470 m

Ø = 19 Ø = 19 -- 22%22%

K = 50 K = 50 -- 60 mD60 mD



11--BRSABRSA--9898--AMAM
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11--BRSABRSA--9898--AMAM

Top Top PaleozoicPaleozoic

Top Top SillSill
Base Base SillSill

Top Nova Olinda Top Nova Olinda ReservoirReservoir

Top Barreirinha Top Barreirinha FormationFormation

Linha 0254Linha 0254--RLRL--155155



OfferedOffered SectorSectorOfferedOffered SectorSector
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7 blocks7 blocks

Total offered area: Total offered area: 
13,338 13,338 km²km²
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Wells: 20Wells: 20
SeismicSeismic: 3,973 km 2D : 3,973 km 2D publicpublic postpost--stackstack

210 km² 3D 210 km² 3D publicpublic postpost--stackstack
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AMAM--TT--6363

Top Nova Olinda Top Nova Olinda ReservoirReservoir

LineLine 01050105--115115



Top Nova Olinda Top Nova Olinda ReservoirReservoir
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AMAM--TT--85  85  



Top Nova Olinda Reservoirs: time structural mapTop Nova Olinda Reservoirs: time structural map



Top Nova Olinda Reservoirs: time structural mapTop Nova Olinda Reservoirs: time structural map
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VariablesVariables for Volume for Volume EstimationEstimation::
SwSw = 25%= 25%
Ø = 20%Ø = 20%

BgBg = 0.005= 0.005
LeadLead

BlockBlock AMAM--TT--6363
VGIP = 1,5 BCMVGIP = 1,5 BCM

LeadLead
BlockBlock AMAM--TT--83 e 8483 e 84
VGIP = 35,4 BCM VGIP = 35,4 BCM 

LeadLead
BlockBlock AMAM--TT--8282

VGIP = 6,9 BCM VGIP = 6,9 BCM 

LeadLead
BlockBlock AMAM--TT--8585

VGIP = 20,9 BCMVGIP = 20,9 BCM

LeadLead
BlockBlock AMAM--TT--6262

VGIP = 17,1 BCMVGIP = 17,1 BCM
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Monte Alegre FormationMonte Alegre Formation

(Carboniferous)(Carboniferous)



Final Final RemarksRemarksFinal Final RemarksRemarks
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�� TheThe gasgas pipelinepipeline UrucuUrucu--CoariCoari--ManausManaus isis expectedexpected toto
startstart operationoperation inin September,September, 20092009..

�� TheThe ManausManaus (capital(capital ofof thethe AmazonAmazon State)State) electricityelectricity
demanddemand growsgrows aboutabout 88%% aa year,year, mainlymainly becausebecause ofofdemanddemand growsgrows aboutabout 88%% aa year,year, mainlymainly becausebecause ofof
thethe industrialindustrial sector,sector, whichwhich isis responsibleresponsible forfor 4343%% ofof
thisthis necessitynecessity..

�� InIn 20062006,, aa treatytreaty waswas signedsigned betweenbetween Eletrobrás,Eletrobrás,
Eletronorte,Eletronorte, ManausManaus EnergyEnergy andand CigásCigás toto supportsupport
newnew thermoelectricthermoelectric powerpower plantsplants andand changechange thethe
energyenergy matrixmatrix fromfrom oiloil toto naturalnatural gasgas..



�� 6262%% ofof thethe wellswells alreadyalready drilleddrilled inin thethe basinbasin showshow
evidencesevidences ofof oiloil and/orand/or gasgas..

�� TheThe offeredoffered blocksblocks areare nearnear JapiimJapiim andand AzulãoAzulão
gasgas fieldsfields ..
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gasgas fieldsfields ..

�� TheThe mainmain petroleumpetroleum systemsystem BarreirinhaBarreirinha -- NovaNova
OlindaOlinda isis similarsimilar toto SolimõesSolimões BasinBasin (Urucu(Urucu
Complex)Complex)..

�� ThereThere areare 1111 possiblepossible exploratoryexploratory opportunitiesopportunities
alreadyalready mappedmapped inin thethe NovaNova OlindaOlinda playplay..



Considering the 11 opportunities  Considering the 11 opportunities  
already mapped, ANP estimates already mapped, ANP estimates 

around 72 BCM of gas in the around 72 BCM of gas in the 
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around 72 BCM of gas in the around 72 BCM of gas in the 
offered area offered area 
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