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Introduction Y

Colombia

Colombia

= Country with o
Diverse
Geology

=Very different types
of Basins : 4°
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Texas is about
60% of the size of
Colombia
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Colombia - An underexplored country
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Colombia

Wells per 1.000 Km?2
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Colombia - An underexplored country V)

Colombia

Western Sedimentary Basin of Canada

Approx. 525,000 wells
1 well / 2.5 km?2

Eastern Cordillera-Llanos-Putumayo
2,026 wells
1 well / 200 km?

Colombia still has a lot of room to explore!
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Colombian Basins
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Colombia

Colombia has a large
number of proven and high
potential oil and gas basins:

Mature and emerging
pericratonic and
intramontane basins in the
eastern and central parts of
Colombia.

Emerging and frontier
coastal and offshore basins
in the western and
northern parts of Colombia.
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2. Colombian Round 2012

Colombia
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Areas ofrecidas

\s

Colombia
BASIN TYPE1 | TYPE2 | TYPE3 | TOTAL
On Shore Off Shore VAU AMAZ 2 2
CAT 2 2
Tipo 1 59 coL 4 4
COR 4 19 23
GUA 2 1 3
Tipo 2 29 5 GUA OFF 3 3
LLA 17 2 2 21
CAG PUT 3 1 13
Tipo 3 40 6 SIN OFF 1 1
SIN'SJ 4 4 8
TUM OFF 2 2
Total 98 11 URA 1 1 2
VIM 4 4 1 9|
VMM 4 4 1 9|
VSM 1 6 7
Total 29 34 46 109)
Tipo S|sr(r||(|lc1:1a) Ay Nu:::;:;;de Total (Has)
Tipo 1 914 76 656.520
Tipo 2 1.644 186 3.591.333
Tipo 3 438 23 9.229.703
Total 2.996 285 13.477.556
=
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Package Information V)

Colombia
| BLOCKS  2DPROGRAMS  2DLINES 3DPROGRAMS3D  WELLS
ANP 4 5 0 0
CAG-PUT 27 131 1 11
CAT 13 106 0 13
COL 1 10 0 0
COR 41 201 0 8
GUA 21 187 0 6
GUA OFF 3 5 0 2
LLA 136 648 10 31
PAC-OFF 2 72 0 4
SIN OFF 4 38 0
SIN SJ 23 135 0 25
URA 8 126 0 4
VIM 33 170 4 36
VMM 94 561 2 79
VSM 94 601 3 66
TOTAL 504 2996 20 285
=
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Type 1 Blocks

LV

Colombia

Blocks in mature areas. E&P
contracts will be subscribed

Type 1

BLOCK AREA (Ha)
29 656.520
Number of Lines Number of wells
914 76
. Basins

Prie | lanos

Lower Magdalena Valley
Middle Magdalena Valley
Upper Magdalena Valley
Caguan-Putumayo
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Type 2 Blocks

Colombia

Blocks with new prospectivity.
E&P contracts will be
suscribed

Type 2
BLOCKS AREA (Ha)

34 3.591.333
Seismic Lines Wells
Number of Lines Number

1.644 186
*Guajira +Valle Medio del Magdalena
*Guajira Offshore +Valle Superior del
*SinG Offshore Magdalena
*Uraba Caguan-Putumayo
*Sind-San Jacinto *Llanos
*Valle Inferior del *Cordillera
Magdalena *Catatumbo
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Type 3 Blocks
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Colombia

Exploration Blocks in frontier
areas for Technical Evaluation
Agreements (TEA)

Type 3

BLOCKS

AREA (Ha)

46

9.229.703

Seismic Lines
Number of lines

Wells
Number of wells

438
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Guajira

Guajira Offshore
Colombia

Uraba

SinU-San Jacinto

Lower Magdalena Valley

Vaupés-Amazonas
Middle Magdalena Valley
Caguan-Putumayo
Llanos

Cordillera
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Minimum Exploration Program — Blocks Type 1 & Y
2 Conventional Onshore Colombia

Phase | (3 years) Phase Il (3 years)

3D Seismic,minimum

. . . - 2
2D Seismic, minimum 1km/5km 1km2/10km2

1 Exploratory well 2 Exploratory wells

AGENCIA NACIONAL DE HIDROCARBUROS
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Minimum Exploration Program Type 2
Conventional offshore

\s

Colombia

Type 2
Basins Activities
Phase I (36 months)
v'15 km2 of 3D seismic / 20.000 Ha
Offshore

v’ Collection of one (1) piston core / 20.000 Ha.

Phase II (36 months)

v'Drilling of one (1) well

16
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Minimum Exploration Program — Blocks Type 2

\s

Unconventional Colombia
Phase | Phase Il Phase Il (evaluation)
(3 afos) (3 afos) (2 afios)

Cartografia geoldgica de
superficie a escala 1:25.000
o mayor, de minimo el 50%
del area del blogue.

Geoquimica de superficie
minimo 1 km/5 km? del area
del blogue.

Sismica 2D de minimo
1km/5km?2

2 pozos estratigraficos, con
registros fisicos y
geoquimicos

1 pozo estratigrafico con
registros fisicos y geoquimicos

2 pozos exploratorios con
registros fisicos y geoquimicos

4 pozos
exploratorios con
registros fisicos y

geoquimicos.
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Minimum Exploration Program — Blocks Type 3

\Js

Colombia

Convencionales
Fase unica (3 afios)

No Convencionales
Fase unica (3 afios)

Offshore
Fase unica (3 afios)

Cartografia geoldgica de superficie a
escala 1:25.000 o mayor, cobertura 50%
del area.

Un ensayo de Piston Core por cada 10
km2 ha

Sismica 2D de minimo 1 km/10 km2

Sismica 2D de minimo 1 km/10 km2

Sismica 2D de minimo 1 km/10 km?2

Método de analisis regional para el area.

Método de analisis regional para el area.

Método de analisis regional para el area.

1 pozo estratigrafico

2 pozos estratigréaficos, con registros
fisicos y geoquimicos

Geoquimica de superficie cubriendo
minimo 2 km/10 km2 del area del bloque.

20 km de batimetria/ 10 km2
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Colombia

3. Technical aspects of Main Basins
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Llanos Basin

\s

Colombia

£ jiag
>Relatively mature basin T.,:“\ [
»Colombia’s most prolific basin. —/‘.,
> Potential ranges between 4,585 MMBO i)

and 41,269 MMBO.

> A preliminary assessment suggests that
the basin is also prospective for Shale Oil
and Shale Gas.
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Llanos Basin Y

Colombia
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Llanos Basin

RONDA“

Colombia

LU L

SCHEMATIC CROSS SECTION
EASTERN LLANOS BASIN

SE

Color code according to the commission for the Geological Map of the World (2005)

|:|Cambro-0rdovician- Devonian |:|Carboniferous - Jurassic

- Cretaceous -:| Paleogene |:| Neogene

1000

2100

5Km

2300 i ARAUCA-1

150

AU-1980-03 (SP 102-432)

250

Datum
200m

Reflectores Interpretados
14 Disc. sub-Mioceno Sup.
1" Disc. sub-Mioceno Inf.

——10 — Disc. sub-Oligoceno
~— 9 — Disc. sub-Eoceno
= 4 — Disc. sub-Cretacica

p—

— Fallamiento/
Cabalgamiento
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Geotec, Robertson Research, Ecopetrol 1998

Dominios del Piedemonte
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Eastern Cordillera Basin

Colombia

> Active petroleum system (Numerous -y L VENEZUELA
seeps of liquid hydrocarbons) W 5
> Excellent quality source rocks .. &
(Chipaque Fm= La Luna Fm) -
Seismic Line

> Potential ranges between 532 MMBO
and 2,600 MMBO.

> A preliminary assessment suggests that
the basin is also prospective for Shale Oil
and Shale Gas.
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— Cross section
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Eastern Cordillera Basin Y

Colombio

8 o UNIDADES LITOLOGICAS-ESTRATIGRAFICAS o
O | PROCESOS DE GENERACION §5 gg PROCESOS DE GENERACION
P - -
B ornoOn BB oftaRha | meoovcenma | GRAQN BB vMemeon
o 7] 7]
MIGRACION TRAMPA-FORMACION |53 @& | TRAMPA-FORMACION
- Ry L . 5
o| 2% 8 23
=l 2 bn 35
AR : // &®
= c | | £
2L ROOOAA
S\
3 e

Segundo Pulso
de Migracién

&}
Primer Pulso
de Migracion

7

Migracién
Temprana
Inversion Suave a Moderada

=
Inversiéon Moderada

Generacion / Inicio Migraciéon

/

= /- Fm. Los Santos
Inconformidad 0 Generadora Reservorio [l Sello

- Principalmente Conglomerados,®. .+ |Principalmente Areniscas - Arcillolitas

N/

WV

Tensional / Transtensional

ITensional / Transtensional

AGENCIA NACIONAL OE HIDROCARBUROS

COLOMBIA




Eastern Cordillera Basin [V

Colombia

w S0-94-102(SP 104-1432) E
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Caguan — Putumayo Basin 'V

Colombia
) ek
>Possible extension of the heavy oil belt i T |
defined in the Llanos basin . B D i
> Potential petroleum system associated "f
with Paleozoic rocks (Cagiian Sub-basin). el ; ' LI'/J'
> Excellent quality source rocks (Villeta Cross section and i
Fm and Caballos Fm)_ seismic line bellow } r
> A preliminary assessment suggests that |__r
the blocks in the basin are not
prospectives for Shale Oil and Shale Gas.
{1
S mros e
..|=JTPo3 T |
—
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Caguan — Putumayo Basin .\

Colombia
PERIOD STRATIGRAPHIC|LITHOLOGY| ROCK REMARKS
UNIT R SL SR
QUATERNARY
CAIMAN Fm.
OSPINAFm.
NEOGENE
ORITO BELEN Gr.
Continental shales
ORTEGUAZA Fm.
PEPINO F %
m.
PALEOGENE Sandstones
] and Conglomerates
RUMIYACO Fm.
Int. M2
" Marine shales
[ |
7)) £ Int. A
w
3 < ]
) 4 ity e O Limestones and
P4 S 2] Sandstones
b [
o Int. B
3} |
nt.T [ []
Int.C -
O
Caballos Fm. -
] Sandstones
JURASSIC Saldafia Fm. non explored
L~~~ 1
m Pavande Fm potential target
PRECAMBRIC Basement —
R= RESERVOIR SL= SEAL SR= SOURCE AGENCIA NACIONAL OF HIDROCARBUROS
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Caguan — Putumayo Basin N4

Colombia
SCHEMATIC CROSS SECTION
PUTUMAYO BASIN
NwW SE
Sea level
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Color code according to the commission for the Geological Map of the World (2005)
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Middle Magdalena Valley Basin (VMM) V)

Colombia

> It is one of the most prolific basins in s = j
Colombia with additional exploration “{limg
potential. o
»Unexplored Cretaceous carbonates. - 2 ¥

. b f Ve
> Potential ranges between 600 MMBBL 4 oy
and 8,000 MMBBL '(7;‘;’;
> A preliminary assessment suggests that A D i
the basin is also prospective for Shale Oil , f
and Shale Gas. _
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Middle Magdalena Valley Basin (VMM) Y

Colombia
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Middle Magdalena Valley Basin (VMM) R

Colombia
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SCHEMATIC CROSS SECTION
MIDDLE MAGDALENA VALLEY BASIN
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Upper Magdalena Valley Basin (VSM) R Y,

Colombio

%W W
L

mw
L
| VENEZUELA |
%

s

»Potential ranges between 550 By 7,
MMBO and 1,400 MMBO. “PEER,  Ga B e

> A preliminary assessment suggests
that the basin is also prospective for
Shale Oil and Shale Gas.
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Upper Magdalena Valley Basin (VSM) V)

olombia
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w . clastic
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O | PPN - .
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X S .
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Upper Magdalena Valley Basin (VSM) R

Colombia
y/ ol2
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4. Unconventional resources
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Bloques para No Convencionales

olombia
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Prospectivity for Unconventional HC
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Unconventional resources (Preliminary Assesment,

Unal, 2011)

RONDA“

Colombia

Recurso

Resultados
(maximo -minimo)

Cuencas mas prospectivas (P)

Hidratos de Gas

Gas asociado al Carbon

Shale Oil

843.04 - 13,040.05 MMBOE
(4.89 - 75.63 Tcf)

Escenario 1:
125.22- 13,363.92 MMBOE
(725.39 - 73,107.17 Bdf)
Escenario 2:
2,535.24 - 3,783.05 MMBOE
(14,704.50- 21,940.83 Bcf)
Escenario 3:

27.14 - 61.97 MMBOE
(156.10 - 359.56 Bcf)
Escenario 1:

22.63 - 990.45 MMbbl
Recursos Medidos
Escenario 2:

155.71 - 6812.57 MMbbl
Recursos Indicados
Escenario 3:
1,056.94 - 46,244.82 MMbbl
Recursos Inferidos
Escenario 4:
3,455.13-151,173.86 MMbbl
Recursos Hipotéticos
Escenario 1:

60.47 - 91,077.98 MMbbl
Recursos Indicados
Escenario 2:

511.67-677,745.15 MMbbl
Recursos Hipotéticos

38

Choco Marino
Guajira Marino
Sint Marino

Sind-San Jacinto
Cesar-Rancheria
Valle Superior del Magdalena

Cordillera Oriental
Llanos Onentales
Valle Medio del Magdalena

Cordillera Oriental
Choco
Valle Superiordel Magdalena
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Unconventional resources (Preliminary Assesment,
Unal, 2011) Col‘om‘blo

I
Resultados

Recurso (mikiing -kama) Cuencas mas prospectivas (Ps)

Escenario 1:
41,513.49 - 2,525,394.17 MMBOE

(240.78 - 14,647.29Tcf) Llanos Orientales
Shale Gas Cordillera Oriental

Caguan-Putumayo

Escenario 2:
71,080.00 - 3 800 ,460.00 MMBOE
(412.29 - 22,042.67 Tcf)

Escenario 1:

0.82-1,089.32 MMBOE

(0.005 - 6.32 Tcf) Llanos Onentales
Caguan-Putumayo

Cordillera Oriental

Gas en arenas apretadas :
Escenario 2:

172.06 -7,530.59 MMBOE
(0.99 - 43,67 Tcf)

Llanos Onentales

Crudo Pesado 14,224 - 388 654 MMbbl Valle Medio del Magdalena
Caguan-Putumayo
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Unconventional resources: Shal/e Oil Potential R

Colombia
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Unconventional Resources: - Shale Gas Potential R,

olombia
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5. Database
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NDA

Colombia

RO!

Database Airborne Geophysical Coverage
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Database Gravity and Magnetic Anomalies Maps R Y

Colombia
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2D and 3D seismic coverage
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Exploration, Evaluation, Production —
EEP and Stratigraphic wells Map s

Colombia
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Oil and Gas Seeps nY

olombia
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6. Summary and Conclusions
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Summary and Conclusions
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Summary and Conclusions (V)

Colombia

» Colombia offers excellent exploration opportunities, on a global
scale, for the discovery of significant additional reserves in mature,
emerging and frontier basins.

 Such opportunities encompass both, conventional and
unconventional hydrocarbon resources
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