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7 = - Black shales and cherts, outer anoxic shelf
F:f:f._. _____________ ; Mudstones and sandstones, mid-outer shelf
Provrdencua-l Coastal- deltaic
Sandstones, cherts phosphatic, “ Exposed / eroded
calcareous, pyritic (21)
A
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Sources:

1) Caballero et al (2020)

2) Moraetal (2013)

3) Reyes-Harker et al (2015)
4) U.Nal.- ANH (2008)

5) Salazar & Numpaque (2009)
6) Garzon (2001)

7) Occidental (2002)

8) Bayonaetal (2013)

» Redrawn from Caballero et al (2020)

» Inverted faults and provenance axes
from Mora et al (2013)

» Depocenters after Bayona et al. (2013)

Early — Middle Eocene
(post-discordance)

P~ &

Depocenter: San Juan
de Rio Seco Syncline,
sed. rate138 m/my (8)

ANH=
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Picacho: braided rivers,

high energy (4)

) :
1
= . |
1 H H \ 7 Mirador: alluvial plain (6); Low. Mber:
] 'La1'>az Re : estuarine-deltaic; coal bearing (7)
/ \ ;
' '\\ \ h —
|
~ \
AN ey
Ny L
~ \ 2 5
\ ity
- e B
\ R Doomt T
. G -1
\ _.:::::::::
N\
\
]
Mirador :
lll
/ |
- 7
7’ v’
J
/
]
Y SN
I
S
for | ¢ X
— LLI ] LC,’
"y < o
Jo Ny, ,
Corrales- N g
&/ s
Lagode o _- /

Mirador: fluvio-

estuarine channel fill (5)

Guatavita Syncline, sed.
rates 115 -118 m/my (8)

’ /
y -
ll' Picacho, Umbita:
.- alluvial plain, sed.
d / rates 18 m/ma (8)
/' U4 ‘
¢ 4 {
¢ 1
l I
! 4 )
l, ", \'\((\\\K
AR <@
/, U4 05\\-\
,/' OGQ
]
U
,I
Depocenter : Usme — — -
: =

4
/
I

U4

N El futuro
g% f utu

es de todos

Q Foreland basin, continental
Q Basin confined by several exhumed

intrabasinal blocks

Q Multiple area sources
Q 2 Main fairways: MMV and axial zone,

northwards sediment dispersion

Q 2 Depocenters with high sedimentation

rates: Usme-Guatavita and San Juan de
Rio Seco

QO Reservoirs: (Lower) Mirador, Picacho, La

Regadera, La Paz

Surface section
Sediment provenance
Provenance axis (2)

Mesozoic fault, inverted (2)
Estuarine-paralic (7)
Alluvial fans (1)

Braided river deposits (1)

Exposed / eroded (1, 3)
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Well: NEMQUETEBA-1

Lo AL
4 : 5 o Reference
a BS (ft)
,E 6 in 16 |0 api 150 1:480

* Main target in Nemqueteba-1
(Maurel & Prom, 2011)

 Thickness of 1379 ft (1200-4200
ft in outcrops, Fabre, 1981)

e GR30-45API
Vsh 50% average, min 15%
PhiE 4 - 7%
k 800 - 1000 mD

Une
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Well: ALPUJARRA-1

COLOMBIA _
ROUND 2021 Caballos Formation
Well: ALPUJARRA-1
Miembros §
_ E GR/EB Reference
a | CALI GR (ft)
R[5 7in 6o am 10| 1:1200
Intermedio 3750
v o
o = .
= £= |
. — 0| !
“ - = .
U !:‘1-_ © :.’
- o]
— 5 - 4000

 Thickness 1525 ft (Hocol, 1992)
 Upper and Lower Caballos have reservoir quality

 Porosity 10% average, but 20 -25% in clean zones
* Kaverage 800 - 1000 mD.

RESS

02  ohmum 2000

PHIT_D ———N—Pﬂl———
i, 0.45 wiv -0.15
VSHGR | RESD | PHIT D |PERM_COAT| RHOB
0 w/v 1|02 ohmm 2000| 0.3 vfv 0 |00 mD 10000 | 1,85 g/icc 2.95
‘g
¢
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COLOMBIA El futuro, s Minenergia
ROUND 2021 Guadalupe Formation AGENCIA NACIONAL DE HIDROCARBUROS
Well: CORRALES-3
= GR;’E. PHIE_D PHIT_D

o |6 IN 16 Reference
o | CALl GR (ft) VSH GR | RHOB PHIE_D PHIT D |PERM_COAT| RESM
|E 6 in 16|0 api 150 L1000 o ya 1 [195 gec295(03 wv  0]03 vy 0 |oor mo o002 ohmm 2000

7 - 5500 == —_— i

i E $1.. * Main Reservoir in Bolivar and

3 I i Corrales Fields (Omega Energy)
g- 5 C * Thickness ~ 300 ft
A >600 ¢ |« PhIiE25-30%

: 4 b
@ i e Vsh<8%
Q| : : » | ¢ k~1000 mD
= 1 - i
C - 5700 i

wil] -

5 I
- | :
U & i - e

: B B ‘\g .....
5800 —— e
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Well: CORRALES-2

Topes

Picacho

GR

Reference

(ft)

VSH_GR

Well: CORRALES-3

0

gAP|

150 | 1:1000
;—25["] —;
i—zﬁuu —
;—E?I][I —;
E—EEDD —;

- 2900 -

0

vy

Topes

Picacho

(ft)

W
o [ B
Reference | ° (V5
GR

VSH_GR

0

gaPl 180 | 1:1000 | g

- 2400 -

- 2500 -

- 2600

- 2700 -

Wiy

- 2800 -

- 2900

Oil bearing reservoir in Corrales
Massive to high NTG sandstones, clean
GR 20-25 API; Vsh < 15% (down to 10%)
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Well: GIBRALTAR-3 ST1

Topes

Mirador Inf

........ CALL.......
b In 10
N W RESD
Bit Size GR/B Reference (5 (ysh 52 ohm.m 2000
BS GR 1-{3%%111 VSH GR
) In 16 |0 aaPl 150 - 0 vV 1 :
AT P - -
. — 8750
o~ [ ]
‘a : :
’ = ~ 9000 -
- 9250 -
~ 9500 -
~ 9750 -

PHIE_S

Main reservoir in Gibraltar-1 (Oxy, 2002)
GR < 15 API; Vsh < 10%
PhiE 25 - 30%, K around 800 mD
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Topes

Well: CORRALES-5

wWell: NEMQUETEBA-1 Well: ALPUJARRA-1 well: CORRALES-3
= I v
BS GR Reference | yoH GR | RESD .
ft - —_ Reference
6 in 16 |0 api 150 | 1:5000 |0 wiv 1|0 cwe om - oR = 1-(1‘3:0 GR HE{?&E]"EE VSHGR | RESM_
: ! P ' 0 api 150 1:2000 [0 wiv 1|0 e
— 4250 &
1750 - '
B il
: _f-;
- .:l.-
1000 C .
= 1.‘1.-
— 4500 ¢
C Tia
- >
2000 %
| ?-
2000 ool v i
fexs
S
o
5000 :;f:--
l"l
3000 2250 2
i
5250 tu-
3
f
4000 :

Une — Chipaque * Caballos - Hondita * Guadalupe-Guaduas
Thickness ~ 4200 ft * Thickness ~ 1570 ft e Thickness ~ 1640 ft (Corrales 2)
Vsh 80%, down to 5-40% in * Vsh >90 % * Vsh 80-90%, up to >90%

sandstone stringers

Topes

4

Al
i

W

T

EE; S

¥

G
H';El- Reference

GR (ft) VSH GR

1:2000

0 api 150

Picacho-Concentracion
Vsh 80 - 90%

() WV 1 |02 otmm 2000
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ANDRES MESA

* Interpreters
v' Mary Piragauta
v Nelly Piragauta
v Maria Muirillo
v Gener Bautista
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Kammer et al, 202C
NW e _Magdahﬂa'._rabl@ SEb-_basin Floresta Massif Cocuy Sub-basin SE
S= 69 km Restoration Section 2 T
N
————rFigure 158 S Ignacio Anticline
Arcabuco A. /Floresta Massif Pisba Syncline
. . Llanos basin SE
- 7 R 7 : .'— 0Km
|
. - "20
- : OKm  Scale HsV 50 |
] Section 2 »

[] tooe: Cromcous s soamerses

- Lower Cretaceces platioen ang gyn-fl Sédirmenttes

- Uppav Triasssc ~ Lower Aeaneic 7od Dods
ana nirueive S0

Teson, et al 2013 29




COLOMBIA
ROUND 2021

L

.........................

@ BasaTent highs Detow Eocena
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[ neogmne consnetat setmanties
[ Paecgene comsnereas seamenssss
[] veoes Cretacocun platorn secmenses

] tower Crotacenus prattoon and sym-on sedmenties
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- Andean Iow-grade matamorph Bagament

AREAS OF STUDY ANH= & ™

AGENCIA NACIONAL DE HIDROCARBUROS

Based on TWT seismic data and Surface geology,

seven structural sections were built during the Project

The area was subdivided In:
Gibraltar [
Axial — Eastern Foothills [
Southwest |

23  Kammer et al, 2020
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Transect 1. Andino — Alpujarra

NW Anticlinal de 3 SE

2 San Pedro Macizo de
Quetame _

Sinclinal de

Anticlinal ; Colombia
Inversion

|| Fms Guadalupe y Olini | Fm Saldania

| ' Fm Gualanday / Bogota Fms Hondita y Tetuan Paleozoico Sedimentario y

Pre-Cambrico
- Fm Seca - Fms Caballos y Yavi

Fms Honda y Barzalosa

24
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Transect 2. Venganza — Prado P

NW

o

9
% VENGANZA-2

SUAREZ-1  PROY]
{PROY) "

=7
.-
.-
-

L-"
.-

SOUTH WEST AREA ANH= s I

AGENCIA NACIONAL DE HIDROCARBUROS

Anticlinal i
1 2 3 Sinclinal de oot
icli La Negra -
Anticlinal del Colombia €g
Camen .

Anticlinal de

Sinclinalde pPRADO-1
Prado

(38N
Al

Fms Honda y Barzalosa _ FmsGuadalupe y Olini Fm Saldafia

Fm Gualanday / Fusagasuga ] : Paleozoico Sedimentario vy
! Boeptd [ Cacho | - Fms Hondita y Tetuan pm— S aeRcE

Fm Seca - Fms Caballos y Yavi

25
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Transect 3. Guando — Atadero
NW SE

Sinclinal de Celombia 3 Maciznide Quetanjlﬁ :

Sinclinal de Fusa 2 proyectado desde el
proyectada desde &l s\ Sy =

Norle . - \ ; : P4 - _"
ATADERC-1

P

STRATIGRAPHIC-1

(BUANDO-1

Sinclinal Carmen R afa G
Uan dO

de Apicald

———
- B

Fms Honda y Barzalosa . FmsGuadalupe y Olini Fm Saldana
: | Fm Gualanday / Fusagasuga ] : Paleozoico Sedimentario y
| Bogota | Cacho ——m FI1S Fiondia ¥ Jeten — Pre-Cambrico

- Fm Seca - Fms Caballos y Yavi

26
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High Extension
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Rift Border
Fault System
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“——. Accommodation
Zone

Extension
Direction
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TOP GUADALUPE STRUCTURAL MAP
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AXIAL — EASTERN FOORHILLS
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The area was subdivided In:

Gibraltar ||
Axial — Eastern Foothills [ ]
Southwest =

30 Kammer et al, 2020
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Transect 4. Zipaguirda — Medina
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Salt mines
Symmetric synclines,

El futuro
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High noise around the center of the

structure,
Anticlines  with
Inverted beds

faulted

flanks,
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(1) A. Zipaquira
(2) S. Chechua

D Anticlinal
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(3 A. Nemocén
(4) S. Suesca

D sindlinal

AXIAL SALT RELATED STRUCTURES

(5) A. Suesca
B S. Guatavita

POTENTIAL

Possible configuration of
the Sabana de Bogota

Plays associated with
diapirs as in other basins
In the world.

(7) A. Sesquilé
S. Sisga

El futuro
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(@ Anticline Structure
(3 Radial Faults
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Transect 5. Cormichogue — Tamauka — Cuapiagua

| AR _~;t.”"_,.:~-'; 6
S st |

Fm Leon Fms Guadalupe / Palmichal Fm Juntas / Paja / Ritoque

Fm Carbonera Fm Chipaque / Conejo Fm Macanal / Rosablanca / Cumbre
Fms Picacho / Mirador Socha Sup Fms Une / Churuvita Fm Arcabuco / Rusia / Girén
{ Barco/ Socha Inf { Cuervos

- Fm Guaduas Fms Tibasosa / Fomeque ‘ Paleozoico / Pre-Cambrico
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NW SE

aQag"’

Macizo de Floresta 6360
¢V

Corrales-1D

2 5"3‘“61@

"

A. de Bolivar

Bolivar-1

Fm Concentracion Fm Guadalupe = Fm Fomeque / Tibasosa

Fm Socha Inf / Socha Sup
Picacho

- Fm Guaduas ~ Fmune ~ Paleozoico / Pre-Cambrico

Fm Chipaque Fm Girdn
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Seccion sismica : MVI-1997-1655

Sinclinal Anticlinal del Guavio
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NW
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Based con TWT seismic data and Surface geology,

seven structural sections were build during the Project

The area was subdivided In:
Gibraltar [
Axial — Eastern Foothills [
Southwest |

39  Kammer et al, 2020
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Transect 7. Gibraltar

4
W
1 2 3 >
T F Latitera ; w&"'""‘

8. Cunga - ' A. La China

slbratar
ub.f:f 1 S e lus Dissiveos

q\_'___b-.._.-‘/"‘w._p—--. —

B o v

Fm Ledn Fm La Luna Fm Girdn

] ‘ Fm Carbonera [L:__mjl Fm Aguardiente ‘ Paleozaico { Pra-Cambrico

Fms Mirador ! Cuervos / Barco | - Fms Tibu / Mercedes

Fm Guayabo Fm Guadalupe




1a

r

g

iInener

=

e Fm Guadalupe
s Fm La Luna
Basamento

El futuro
es de todos

Intra Carbonera

Fm Carbonera
o Fm Mirador

Fm Leon

B S

AGENCIA NACIONAL DE HIDROCARBUROS

!

10 km

GIBRALTAR AREA

S. El Descanso

F Los Deseos

S. Los Deseos

1
L
g
o
o}
0

<5
m
sa
(o R—
m_vU
O S




% COLOMBIA A N H = UJ

ROUND 2021 AGENCIA NACIONAL DE HIDROCARBUROS

o The Eastern Cordillera is an inverted basin where different types of structures were developed through its

evolution.

o A great variety of traps can be found along the basin, including thick and thin skin structures, salt related traps in the

central area and sub-thrusts traps.

o Guando Sub-thrust field in the Southwest, proves that this type of traps work and need to be assessed In the rest of
the basin.

o Salt domes in the Bogota nearby areas, are an interesting play to be explored as the gas market would be right there

o The triangular zone in the footwall of Soapaga fault, is a proven hydrocarbon province where Late Cretaceous and
Tertiary reservoirs are preserved, giving more chances of multi-target structures.

o The Eastern foothills present the major discoveries, most of them targeting Tertiary reservoirs, but Late Cretaceous

reservoirs in deeper structures must be considered.
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o The Easter Cordillera Basin has Plays, Leads and Prospects ready to evaluate and drill.

o Update and review confidentiality of the information to increase the volume of data available for this

type of study, making the results more attractive to the Industry.
o Similar to USA, Canada, England and recently in Brazil, the seismic information, wells, surface geology,

etc., could be made public one year after being obtained. It would be very useful for operators,

Investors and strategies of the ANH and the SGC.

o More volume and availability of geological and geophysical information stimulates additional studies

related to groundwater, minerals, infrastructure, construction, etc.
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