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Brazil is the 2nd largest oil
producer in SA

Top 5 South American Qil Producers, 2007

]!Ili

Venezuela Brazil Argentina Ecuador

Thousand Barrels per Day

Source: EIA Country Energy Profiles
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Brazil is the 10th largest energy
consumer in the world

Brazil's Oil Production and Consumption

2,500 1 Consumption

.-f_-——‘"“\\//%//

& 2,000
=
-
o
a
’-_ 1,500 //’
1 =
I
1]
® 1,000 1
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2 s00
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1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year
Source: EIA Country Energy Profiles
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Natural Gas
7%
Other
Reneg:ables Coal
% 5%
Nuclear
1%
Hydroelectric
power *includes
Source: EIA International Energy Annual 2005 36% fuel ethanol
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Brazil's Ethanol® Production

197

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year *includes a small volume of biodiesel
Source: latest EIA estimates
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Brazil's Natural Gas Production and Consumption

H Production m Consumption
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Billion Cubic Feet
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Year
Source: EIA Internationsal Energy Annual
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Ministério de

& e IPA: Lack of Knowledge

["] Bacia Sedimentar sem o arqumento (IPA = 0) §
[] embasamento (IPA = 0)
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7 Ministério de
Minas e Energia

IPA: Hydrocarbon Direct Evidence

IPA: Evidéncia Direta de HC (peso 100%)
G

1 2.3 4 S 6 7 8 9
Menaor IPA Maior IPA

*Hydrocarbon direct evidence
- Relative distance to the closest
well in the basin which has
confirmed the existence of

hydrocarbons
) 7] Bacia Sedimentar sem o argumento (1IPA=0)
fepe ) [] Embasamento (1PA=0)

Christopher J. et al, 1997.
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SERGIPE BASIN

n
Hi-x
mn-s
Ivea
V-8
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Drift Megase

PLAY TYPE FIELDS
Fractured basement Carmépols, Aruan, Riachualo
Pro-rift (Serraria) Caioba, Atalaia Sul. Camonm
Rift-| (Penado + Barra de liuba) Cacba
Rift-Il {(Moro go Chaves + Coqueiro Seco) Ratalo
Transtonai-| (Muribeca) Carrmapols
Transiional-il (Munbecs ! Carmopotis) Carmbpolis, Serriznho, Mato Grosso, Castanhal. Camonm

Camonate Patform (Riachueio | Cosnguiba)  Angelm, Castanhal, Aguilhada
Transgresssve orift (Cretacecus Cakimdi) Iiha Pequena. Carapitanga. Cdade de Aracaj. Breyo Grande
Regressive onf (Tertary Catumts | Guancema, Douado

W11 Sergipeg ¥ 2 316 7T A2 *HidinF kML iwfisy o *Hia g HP i

| s .w.w'sa..;.'__ umaxone ég E; E

OPEN WIDE OCEAN

B12 Sergipez ¥ 2.
BAiz 40 pag p
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DERE L EL

Aver FAPIIO, 1993

Summary Stratigraphy of Sergipe-Alagoas Basin
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Ol & Gas Bidding Rounds

- mmm Gasoduto Campinas-Rio

| mm—— Gasoduto Cabiinas.Vitdria
' mmm Gasoduto Vitria-Cacimbas N CE
mmmm Gasoduto Cacimbas.Catu |
s Gasoduto Catu-Carmopolis v
s Gasoduto Candeias-Dow.Camagari i
s Gasoduto Atalaia-laporanga B ot
e Gasoduto Carmépolis-Pilar al.
w—— Gasoduto NORDESTAO Il { Pilar.Serra do Mel) {7
m— Gasoduto GASFOR Il (Serra do Mel -Pecém) |

Gasoduto Urucu-Porto Velho

s Gasodulo Coarl-Manaus
-— Bmctnos Exmm

Source: Projeio Gatana — Petrobras
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EPERMEIAR R SR A X

# Gondwana Coalflelds - - -
# Tertlary Coal / . Coalfield/Coal Belt |Ref. Coalfield/Coal Belt

Lignite Flelds : No.
Raniganj 8. Ib-valley

Jharia 9. Talchir
Bokaro . 10. Satpura
N. Karanpura .11. Wardha
Singraull |12. _Godavari _

Sohagpur 13. Birbhum
Korba 14. Rajmahal

. Coall/Lignite Field |Ref. Coal/Lignite Field
No.

Assam-Meghalaya 18. Barmer-Sanchor
Neyveli 19. Bikaner
Cambay 20. Jammu & Kashmir

WA g9 52 5 EorRS e § 0 08 BRI THREA &R Ak £ L7V 6 7 Gt
% 2 (DGH)
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INDEX MAP 7 71—’1
|

2, Alkaline / Anorthoste bodies §
3. Layered complexes

Fig. 1. An outline geological map showing the spatial
relationship between the Godavari rift (GR) and the Eastern
Ghar Mobile Belt (EGMB). GR is located ar the tectonic
join between the Dharwar and Bhandara block. (Geology
compiled from published literature. G LAKSHMINARAYANA and Ch. SIVAJI, 2008,

= = ] = =" ) T 3 (K
R erPranhita-Godavarid &7 » 5 @ A 4 & 4_+ § L & &£ ¥ 1 Krishna-Godavari 2 # 2 /& A ¥
212 %2 & o (G. LAKSHMINARAYANA and Ch. SIVAJI, 2008. )

Sequence Sets

Highstand Sequence Set

~— — Sequence Boundary.

——— Maximum Flooding Surface
Fluvial/Deltaic Sediments

[ | Slope and Basin Floor Fans

| |Shale

| | Possible Source Rocks

|| carbonates

John W et al (2003)

®16 & &Krishna-Godavari 2 # tF & B i+ @ % R § (DGH)
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7 # (Cairn Energy, 2003)
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sgumk Traverse through 98/2-A~1"
.= shbwing the gas bearing zone

=

CON A . T,

MS Amplitude between SB 4-8 & 4-9
overlain on SB 4-8 structure, showing the
likely Pay Sand distribution

D y well A-1 P gas : 4,25,000 m3/d
thru 32/64" choke from the interval: 1703.5 — 24 m,
17255-285m; 1752.5-56m

Inplace accretion 12.42 MMt O+OEG

W18 frEKrishna-Godavari 23 = & W 5 SA-1TH b 7 0 23 K 5 PEH(FRX

FDGH) -




KG=DWN-98/2- A-1

i
-+
|

Seismic Traverse Inline 3328 Elan-Processed Log
through the Well against the Pay zone

19 e AEKrishna-Godavarig # o= &% GA-1pk B & e g2 RRl2 TRIB(FR &
JDGH) -

[ oBJ48 4
| 2226t0/2218m =
-— -

'

| OBHA ]
| 2258.5 to/2252.5m",
1 ¥

- OBHA
| 229210 p285m -<

®20 e A Krishna-Godavari g # &% = & WU-1*7T8#Ri § 0 2 & 2P H(FHE LR
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> Discovery well U-1 Produced gas
4,95328 m'/d thru 32/64” choke in the
interval : 2218-26m, 2252.5-28.5m; 2285-92m

Inplace accretion 4.03MMt O+0OEG

KG-DWN-88/2-U-1

SEISMIC TRAVERSE TRACE
4710 THROUGH THE WELL
KG-DWN-98/2-U-1

®21 & R Krishna-Godavarig # am = & W5 U-1"T8#F R § 0 28 K 2P Er2 BRI
& (354 dmDGH) -

WV e

Ivory Coast

EXPLANATION
Marine A
Marine B
Tertiary deltaic marine
Albian-Aptian? marine
Aptian marine

Recéncavo
Alamda-
Transitional marine

Mixed marine and lacustrine
Mixed lacustrine and marine
Lacustrine A, saline
Lacustrine B, brackish
Lacustrine C, fresh

Approximate boundary of
onshore part of basin Santos

| BOEP>OPO<COO

Democratic Republic
of the Congo

Benguela
Angola

B22 & &a g2 a3 2 $# &1 (Schiefelbein, 1999. 2000)
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Piranema
Field

Geological cross-section — Sergipe Sub-Basin

Seq. Drifte (Cretécio Superior/Tercidrio)
Seq. Drifte (Albiano/Cenomaniano)
Seq. Transicional (Aptiano)

Seq. Rift (Neocomiano/Barremiano)
Seq. Pré-Rift (F ra )
to (Crosta Continental)

¢ BODE0M

DPCa
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P = ZUSGS
Late Cretaceous-Tertiary Deep-Water Sandstones
Assessment Unit 60290102

* Recife

Geologic Summary

Detailed map of this assessment unit
Exploration/Discovery-History Data
_ Plots of Known Field Sizes

_ Plots of Grown Resources

_ Tables

Assessment Input Data

Atlantic Ocean | Assessment Results

~ Assessment Unit Summary

_ Detailed Assessment Results

_ Undiscovered Field-Size Distributions

* Salvador o 100 200 KILOMETERS

[ Late Cret Tertiary Deep-Waler Unit 60250102
c Sergipe-Alagosas Basin Geologic Province 5029
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S GEOLOGICAL SURVEY WORLD FETROLEUM
ASKESSMENT 3 IESCRIFTION AND RESULTS
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Alagoas basin—RPilar field

Geological Cross-Section — Alagoas Sub-Basin

Source: DPC& Associados
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= Calumbi CARTA ESTRATIGRAFICA DA SUB-BACIA DE ALAGOAS

o

T T S
«  Marine shales i § el o
Contiguiba Riachuelo s (IE

OUGICEND

'8
. Cotinguiba-Calumbi (!)

3
203
1

Carmépolis Mb. ,
A H | ] Muribeca (!)
= Maceié Fm. — w
m_ I=l Barra de Ititba (!)
’ o =
+  Carbonates and Clastics nucnen § s 3
s : waan H aC8
Coqueiro Seco and Serraria Fm. resas semmasiano £ c O g
1aszas | B TROMANG NN symestS = 0
+  Lacustrine and fluvial-deltaic meany |t - —
shales tenats | NECCARBOMFERQ .—...,."-l—.
= Barrade Itidba Fm. mecmeane | I
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Alagoas basinz i % %

Age (Ma)
200 180 160 140 120 100 0 20 0
| CENOZOIC
3 NEOGEN
R23 Source Rocks
RS 2
Reservoir rocks
ot i
- RS
© DRet Seal Rocks
—Te—
o DRets Burial
i |
O — ' DRet Traps Formation
—OF— |
Generation-Migration
———————— Accumulation
B Preservation
‘ Critical Moment

{Modified from Projeto Bacia Sergipe-Alagoas (ANP-UFRN/PPGG/LGGP)
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Equatorial margin basins
(frontier)

»High risks & high rewards

=» natural gas & light oil

Eastern/Norteastern margin
basins
=>Light oil & natural gas
- Jequitinhonha basin (new
province??)

Paleozoic basins
= Light oillcondensate &
natural gas

Espirito Santo, Campos & Santos basins
=»Search for new producible heavy oil discoveries,
=»Search for light oil & natural gas discoveries

#128 = & Petrobras= ¥ #Sergipe # ~ Alagoas # 2 3= 7 4 (7 # % Jh Petrobras)
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