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Basin Area and
Bathymetry

f
Area: 338 thousands km?2 until 200 nautical miles

Area: 272 thousands km? until 3,000 m




Physiography
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Oil & Gas Fields

;Ja/ ﬁﬁ%& .~ FIELDS OF B5-500 BLOCK

MEXILHAO FIELD el RO 1]
OGIP: 3.4 Tcf

MERLUZA FIELD
OGIP: 74 Bcf

CAVALO MARIHO FIELD
% Fm_;{’;?mgs e OOIP: 460 miillion barrels




New Fields

MAIN PRODUCTOR
HORIZONS OOIP/OGIP
CAVALO pe= ., .
- R
MARINHO Ago-03 Fm, Guaruja (Early albian) 460 MM bbl
_ A Mb, Ilha Bela - Fm, Itajai-Acu
LAGOSTA Set-04 elpaso (Upper Cretaceous) 173 Bcf
URUGUA Dez-05 @ Mb, Ilha Bela - Fm, Itajai-Acu 1 Tcf
(Upper Cretaceous)
TAMBAU Dez-05 & | Fm, Itanhaém (Late albian) 1.6 Tcf
ATLANTA |Fev-07 @D| Fm, Marambaia (Tertiary) -
OLIVA Fev-07 @D| Fm, Marambaia (Tertiary) 754 MM bbl
TAMBUATA |Fev-07 @ | Mb, Ilha Bela - Fm, Itajal-Acu 1.6 B bbl
(Upper Cretaceous)
CARAPIA Fev-07 2 Mb, Ilha Bela - Fm, Itajai-Acu 65 MM bbl
(Upper Cretaceous)
PIRAPITANGA |Fev-07 & 'Fm, Florianépolis (Middle Albian) 2.5 Tcf
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Tectonostratig ra|5hy
Evolution

v Neocomian — break up
of Gondwana (rifting
phase)

v"Mechanic subsidence

v Siliciclastic deposits




Sdmphdo ds M. APEREIRA 1B
-

GLWRATIEA

| canBzRL |

ILHA BELA

Tectonostratig rap;y

Evolution

- Rift
= Neocomian (Atlantic rift)
- basalts (Camboriu Fm)

- Barremian/Late Aptian
(Guaratiba Fm)




Tectonostratig raphy
Evolution

v'Aptian Age — Gulf Phase
(shallow and elongated)

v Thermal Subsidence

v Carbonate and
Evaporite Deposits




Tectonostratig rap;y
Evolution

- Transitional

- Aptian Carbonates
(Sag Phase)

- Evaporites of Early
Aptian (Ariri Fm)

BANTCS
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ILHA BELA
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Tectonostratig ra|5hy
Evolution

50 milian years

v Drift Phase - Marine Megasequence:

Transgressive Megasequence (Albian/Turanian) - carbonate platform
and shales

Regressive Megasequence (Santonian/Tertiary) - siliciclastic deposits
L
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Sdmphdo ds M. APEREIRA 1B

Tectonostratig ra|;l_1'y
Evolution

GLWRATIEA

- Drift

"Regressive Phase
- Tertiary
(Marambaia Fm)

- Late Cretaceous

(Juréia Fm and Ilha
Bela Mb)

*Transgressive Phase
- Cenomanian/

Turonian
(Itajai-Agu Fm)

- Early Albian
(Guaruja Fm)




T — Source Rocks
-Marine Shale Itajai-Agu Fm
(Albian/Cenomanian)

EVOLUCAD | AMBIENTE
.TEEl_'ﬂ-I'-IL“a'-

| -coT: 2-3%

I

Main Source Rocks
-Lacustrine shale Guaratiba Fm
(Barremian/Aptian)

-COT: 4%

130

Petroleum Sys




Petroleum SyStem

* %g B — CITOESTRATIGRAFIA H Main Reservoirs

LITOLOMG1A

~=H pmiabn  EPOCA ) IDADE Tl B I
_hiﬁul;m ] F‘ H-I{l ] [ SEPE TR | LT
g5 Bl Lo En

Turbidites

10 ﬁ:"l B

% | § e (Eocene)

Main Reservoirs
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Main Reserv0|rs
Calcarenites (Early Albian)
Guaruja Fm

Sandstones (Late Albian)
Floriandpolis Fm
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Maastrichtian)




Petroleum Sy S te':'

G RONCLOGIA
%E  PRDRAD
=T P EPOCA, IDADE

TLocaL |

UNIDADES

T AT —

| carbonates (Sag Phase)

| EVOLUCAD | AMBIENTE
TEU’EIH

RIFT

NEW PLAY

| wuLCAMKCD |

(Barremian/Early Aptian)
Guaratiba Fm




Petroleum System

e Generation/Maturation

- Rift Sequence
- Beginning of the generation window : Albian
- Generation peak: Cenomanian

- Drift Sequence

- Beginning of the oil generation window :
Maastrichitian

— Generation peak : Oligocene

— Conditioned to structural lows formed by
halokinesis



Petroleum System

e Migration
— Listric faults associated to salt tectonics,
unconformity surfaces and salt dome walls,

— Autochthonous conditions of migration (Pre-
salt section)

e Traps

— Structural/stratigraphic control as salt
tectonics effects in post-rift section

- Pre-salt section prevail on structural traps

e Cap Rocks
— Calcilutites, marls, shales and evaporites
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Pre-Salt PI&

Reservoirs:

Guaratiba Fm (Barremig

Source:

Carbonates, sandstones

] Shales and salt

SECAO sismica 9

Seal:
Intraformational

Guaratiba FmJ




Pre-Salt Potential
(Example)

BM-S-11 Block (Petrobras)

Discovery Well = 1-BRSA-369A-R]S
Date = October 2006

Water Depth = 2,126 m

Distance of coast = 250 km

Reservoir Depth = ~ 5,150 m
Fluid Type: Qil 30° API

Test = 4,900 barrels oil/day
150,000 m3 gas/day




Pre-Salt Potential
(Example)

BM-S-10 Block (Petrobras)

Discovery Well = 1-BRSA-329D-R]S

Date = November 2006

Fluid Type: = Light Oil (~ 30° API)

Water Depth = 2,038 m

Reservoir Depth = 6,290 m

Total Depth ~ 7,500 m




Albian Play

/Reservoirs:

Sandstones of Florianépolis Fm,
Calcarenites of Guaruja Fm (Early Albian)
and turbidites of ltanhaém Fm (Late

\Albian)

|

£

Seal:
Intraformational
Shales

rSource:
Guaratiba Fm




Caravela Oil Field
Carbonate Reservoir
Albian Play

Depth ~ - 4,900m
WD = 195 m
Oil 40° API

- "
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avalo Marinho Oil Field

Carbonate Reservoir

Albian Play
Concession Area: 87 KM 2 NI W 0 Hol o Tr S i o e o,
WD ~ 199 m R o Pt e

T

e

Depth ~ -4,900 m S g o
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fReservoir: \

Turbidites of llha Bela Mb (ltajai-Agu Fm)
and plataform sandstones of Juréia Fm
(Turonian/Maastrichtian

Seal:
Intraformational

Shales
(Itajai-Agu Fm)

T g -

-

Source:
Guaratiba Fm




exilhao Gas Fiel

Sandstone Reservoir
Upper Cretaceous Play

L2300
T4B2E 0 TOTT ToTmoT T

— === 1-BRSA-38-SPS
Concession Area: 546 km?2 e e e

WD ~ 500 m
Depth ~ -4,400 m
@ =13-19 %

k=05-5mD

2000

4000

7000

ESwW NEW 37 tr/am 2.7 IPS E

ource: Petrobras )



rugua Oil/Gas Field
Sandstone Reservoir
Play Upper Cretaceous

BRSA-211

3-BRSA-331-RJS

Concession Area: 64 km?2

Depth: - 3,600 m
Qil 32,5° API

@ =26%

WD = 1,391 m
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erluza Gas Field
Sandstone Reservoir

Play Upper Cretaceous

Concession Area: 51 km?2
WD ~131 m
Depth -4,280 m

0258 spec_sb
mig
92581471
Times




Tertiary y

Reservoirs:
Turbidites of
Marambaia Fm (Eocene)

Seal:
Intraformational
Shales

Source:
Guaratiba Fm

; ; 25 Eh i
anﬁmﬁ.'ﬂ.c.wm# o\




125812449 2

1B55—0069

1B55—-0089

Oliva Field

Sandstone Reservoir
Play Tertiary

Area: 84 km?2
WD ~ 1,515 m
Depth: -1,005 m
@ = 36%

K= 200 mD
Oil 159 API




Sector SS-AR2
Blocks Offered
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Elflp 57 Brasiliiounds Sector SS-AR2
Blocks Offered

Ciids Mararal e Beocemnbustiveis

— 10 exploratory blocks
— Total Area: 1,413 km?

- Water Depth: 100 to 400 m

5-M-22515-M-226

5-M-268 [S-M-269/5-M-270

SE'ARE 5-M-313!;'M'314 5-M-315 ‘-
= e
-M-359360 Eni
. MEXILHAO |




Exploratory Activities

@&
© Available well
® Not available wel




Upper Cretaceous

Exploratory
Opportunities
- sa0z59-5357 SR
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Courtesy Schlumberger-Western Gco




Data Package

e SS-AR2
- Wells: 5
- Seismic:
3,963 km _
2D pos-stack |
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Data Package

e SS-AR2
- Wells: 5
- Seismic:
3,963 km
2D pos-stack




Minimum Exploratory
Program

Sector

SS-AR2

Exploratory Class

High Potential

Qualification

Number of Blocks 10
Total Bid Area 1,413 km?2
Exploration Phase 5 years
Exploratory Periods 4+1 years
Operator B

Minimum Bonus

R$ 4,7 millions to 15 millions

Minimum Target

Guaruja Fm (Late Albian)




Sector SS-AR3
Blocks Offered
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Sector SS-AR3
Blocks Offered

S-M613 | 5-M614
S-M-665 | 5-M-666 - S-M-671
i-: LA ,C STA
' TFIELD
MAERS J'_[E
S-M-723 | 5-M-724 FIELD S.73p| S-M-731
S-M-782 | §-M-783 | S-M-784 | S-M-785 | S-M-786 5-M-791 | §-M-792
S-M
S-M-842 | 5-M-843 | 5-M-844 | S-M-845 | S-M-846
i PETROBRAS
S$-M-906 | 5-M-907 | S-M-s08 F"M 5-M-915
PETROBRAS
S-M-971 | 5-M-972
)
S-M-1036 |S-M-1037 P10 adll DIC
0lWs A CC U
$-M-1102




Exploratory Activities
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© Available well
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Albian Exploratory
Opportunities
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e SS-AR3

- Wells: 9

- Seismic:
15,963 km
2D pos-stack

Data Package
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e SS-AR3
- Wells: 9
- Seismic:

15,963 km |
2D pos-stack|

SS5-AR4
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Minimum Exploratory

Program
Sector SS-AR3
Exploratory Class High Potential
Number of Blocks 32
Total Bid Area 5,365 km?2
Exploration Phase 5 years
Exploratory Period 4+1 years
Operator Qualification B
Minimum Bonus R$ 4,5 millions to 16 millions
Minimum Target Guaruja Fm (Early Albian)




Sector SS-AR4

Blocks Offered

UQ P

SS-A
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Sector SS-AR4
Blocks Offered

S-M-904 |S-M-905

S-M-968 |S-M-969 |S-M-970

B-M-1030

5-M-10325-M-10335-M-10345-M-103!

B-M-10945-M-10955-M-10965-M-10975-M-10985-M-10995-M-1 1DIL-M-1 101

B-M-11585-M-11595-M-11605-M-1161

B5-M-11625-M-11635-M-1 16T-M-1 16T-M-1 1 61

B-M-12225-M-12235-M-12245-M-1225 B-M-12275-M-122

B-M-12845-M-1 285‘@1 28¢5 -M-1287]

B-M-13475-M-134 M-134%8-M-1350

L'Jrl{r'ﬂ_‘j-m-Mﬂ
5-M-1474_ -M-1
o XPIOrNald 0ll0
§-M-1535 S|M-1538-M-1
$-M-1595| 5- -15JE olrs Are C : O :
5-M-16515-M-1653
ater bep D0 10 400



Exploratory Activities
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Albian Exploratory
Opportunities

Courtesy Schlumberger-Western Geco




Data Package
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e SS-AR4
Wells: 24
Seismic:

26,877 km

2D pos-stack
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e SS-AR4

Wells: 24
Seismic:

26,877 km
2D pos-stack
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Minimum Exploratory

Program
Sector SS-AR4
Exploratory Class High Potential
Number of Blocks 52
Total Bid Area 8,638 km?2
Exploration Phase 5 years
Exploratory Period 4+1 years
Operator B
Qualification
Minimum Bonus R$ 4,5 millions to 19 millions
Minimum Target Guaruja Fm (Late Albian)




Sectors
SS-AUP2 & SS-AUP3
Blocks Offered
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51 Brasilfiound

Sectors
SS-AUP2 & SS-AUP3
Blocks Offered

— 26 exploratory
blocks

— Total Area:
15,676 km?

— Water Depth:

2,000 to 2, 500 m |

1-996| S-M-998

TROBR.

M/

S-M-1243ig 1 1245




Exploratory Activities

@ Public well _
@ Confidential well _




Salt Base Map (Depth);==
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Pre-Salt Exploratory
Opportunities
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Pre-Salt Exploratory
Opportunities
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Pre-Salt Exploratory
Opportunities

o e ba
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Pre-Salt Exploratory

Opportunities

S-M-746

S-M-998 =]

For the pre-salt opportunities
ANP estimates around 3 billion
barrels of recoverable oil
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Water depth ~ 2,250 m
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SS-AUP2 and

SS-AUP3
Wells: 6
Seismic:

9,685 km

2D publid

pos-stack

Data Package
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Data Package

e SS-AUP2 and
SS-AUP3

Wells: 6 N\
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Minimum Exploratory
Program

Sector

SS-AUP2 & SS-AUP3

Exploratory Class

High Potential

Qualification

Number of Blocks 26
Total Bid Area 15,676 km?2
Exploration Phase 7 years
Exploratory Period 5+2 years
Operator A

Minimum Bonus

R$ 20 millions to 240
millions

Minimum Target

Guaratiba Fm (Barremian)




Final Remarks

v After thee-salt discoveries Santos basin has now been
considered a potential oil and gas producer

v There exists four proved plays (Pre-Salt, Albian,
Late Cretaceous and Tertiary). Pre-salt play is expected to
spread to other eastern margin basin

v Recent pre-salt discoveries may add huge light oil
reserves

v Bid areas are close to the most important South America
consuming region (SP - RJ])

v The basin has already production facilities (e.g. Merluza and
Mexilhao gas pipelines)



Final Remarks

Santos Basin is a High Potential basin.

However, it has many areas where the
exploration efforts is too small.

Wildcat wells (1 well per 1,600 km?2)
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