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Tectonic Provinces of the Middle Magdalena Basin
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Physical Geology
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VMM 18
Southern MMB: E&P blocks
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Cretaceous & Tertiary Strictly Private & Confidential

SSW NNE
UPPER MAGDALENA EASTERN CORDILLERA
NEIVA SUB-BASIN GIRARDOT SUB-BASIN
Florentina-1 Manila-2
Cascajal-1 Yaguara-1 Dina-12  Corinto-1 Yavi-1  Toy-1 Suérez-1
FORELAND
s s l l l THRUSTS & SYNCLINE

[ [ERes TrEsT === GUACACALLO —, ! = = ]

% PLIOC TE- NG MESAL S CLIMAX

MiD | CORDILLERA

g § PULSE ORIENTAL
1) g ONSET
o>
8 5 PRE-
g 5 %: ANDEAN
8 E 8 § CORDILLERA

g o CLIMAX | CENTRAL

|LUTITAS Y ARENAS
Yyvvyvvvy vvv LIOW
S
9‘., BACK - ARC
3| 8
l.lmJ‘
=
RIFT

Source: Geotec (2000) and ANH (2012)




VMM 18
Southern MMB: Stratigraphy and Petroleum Systems Strictly Private & Confidential
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Petroleum Systems: Presence and Extension Strictly Private & Confidential
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MMB: Petroleum System Map Strictly Private & Confidential

Petroleum System Map ‘/\* \AYACUCHO PLATFORM

MIDDLE MAGDALENA BASIN

g 90000 10000Q0 1100000, MAIN OIL AND GAS FIELDS
_2| MIDDLE MAGDALENA b ¥ \ = SUMMARY MAP
& VALLEY BASIN =
Legend
Geographic Extent of
Petroleum System
Ao
Depocenter (Basement
g Top From Gravimetry) BASIN
\ WEDGE
= || Direction of Petroleum 2
© | Migration 97
@ oil Field FORELAND
@ Pseudo-Well DOMAIN
=== Seismic Line
® Gas Seep
g ¢ Oil Seep LEGEND
. | @ Asphalt Seep " a? '
~ | @ Undetermined Seep = o / ntrabasinal Arch
COGOgSDINATE Z‘_YSTEM (&)
Magna ook s:‘ / W FM
< Long distance migraton
pathways (multi-directional)
— sl.n" “u.c. “‘9‘ wu'
= & pathways (unidirectional)
o LIGHT — MEDIUM OIL
® oss
@ HeEavouL
DOMAIN
REGIONAL
- 3 OIL KITCHEN
. (SUB-THRUST)
alena basin
FORELAND LOCAL
» (IN-THRUST)
Toqui- Toqy & SUB-THRUST KITCHEN
N DOMAIN

12 ‘ Modified from Sarmiento, 2012 (Geology and Hydrocarbon potential. Regional Geology of Colombia)




VMM 18

Present day: Source maturity
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Figure 58. PPresent day thermal maturity maps for the two source rock stratigraphic intervals: the Aptian-Albian (Paja-Tablazo Fms. and lateral equivalents) and
the Turonian-Coniacian (La Luna Fm. and lateral equivalents) of the ECB and MMB. From Garcia et al. (2003). Note that (1) maturity level of the Aptian-Albian
source rock interval is greater than the maturity level of the Turonian-Coniacian source-rock, (2) In the ECB both igraphic intervals are ture except for
the younger Turonian-Coniacian source rock in the Axial region of the ECB, (3) maximum maturity values approximately occur in the area of the maximum Cre-
taceous Cocuy, Tablazo and Cundinamarca depocenteres in the eastern and western inverted structural domains of the ECB and the relative minimum values occur
in the Sabana de Bogota, Tunja, Sogamoso axial region or depressional structural domain of the ECB. (4) Mature values occur in the Western foothills of the ECB
and the ESE part of the MMB bling local ion and inantly vertical migration). Source rocks are immature toward the WNW (requiring WNW lateral
migration to fill traps in this part of the basin).

Source: Sarmiento, 2012
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MMB: Iso-Gravity Map
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Two Generative Pods: shallow and deep
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MMB South: Petroleum System Event Chart
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BOUNDARIES
Southeast: Bituima and La Salina fault systems (BSFS.) &
North: Espiritd Santo fault system (B.S.F.S.)

West: Onlap of Neogene sediments over the Serrania de
San Lucas (SL) and Centrak Cordillera (CC) basement

South: Girardot fold beld (GFB)
Northeast: Bucaramanga-Santa Marta fault system (B.S.F.S.)

After ANH, Colombian Sedimentary Basins (2007)

18 st'i"ea"i:u,
Energy



VMM 18
MMB
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MMB Southern: Play Concepts & Petroleum Systems Strictly Private & Confidential

Western Mountain Front of the Eastern Cordillera of Colombia

DEPTH CORDILLLERA

ORIENTAL

(approx.) GUADUAS EST FLANK
feet MD MAGDALENA QUINA SYNCLINE w )
CORDILLLERA RIVER

CENTRAL -
: BELTRAN -1

5

B A

9000
14000’

i
7 ARARRA R A
A A A A A WA A A
A AT, T
e SRR

g

e

S55555555055!

B8555558558696 045850506 004500550400400506455

$8898848144480808444544¢,
555555585555550555550551
5555545048548504040344588
5555555865505585550465%
55%5555855505585550504
$88968440444044(6444444d
5555555855555585550504
S5555656058505005005004]
S5555555055555505555554

B SRS

SRR AR

1580840840880 0488044000 L088000040400000040800884804s
B A IS SRS
B A
(5858998485845 848845500004 R 4050940408485 04ER4RR444
158584484488058488484808 (484008008 40844880L848844¢
B B B B G§h BEG B00 R RG (RN RGLRGRRGG Y
1566840844880504884440080484048008408440001444844¢;

AEAERGEEAEEA R0 REER40R4RRAEERERTREERLERGY
1588488448008908 4008008408 088444808 048440808441
B e sy
1$88988448008000 0004000008 048404008 048400800048
P hh B H00 00 B5 00050055 5500500400540

A MR

PG ARG 00 800 B00 00000000050 00500 0005005 0L%:
PG G B0G a0 BG a0 4a 0G5 50005004 0LY!
PEEaSEaSA50 5 B00 0090050000045 095005504 5L
1HE85RR65004 800800009405 00056504505586500458%:

BEGGEREGHEEENGEEEGH0REG0HEE00G5R0515E405:

BRI AR TN EY
G555553549504044

B505EE80% 55054 555545505 550

Bt
BoRLEE0GE0GENGE00E04R4LE)
BELA5SR05505 850 500509405L%
RGRRNGE0GENGR00509505LY)
B5L855555555594 505559555
H5a5505555 5555555955509
5508555555555948655094 0
B5LAGSR05885 81055050955
B5L855555555594 555509
obaGRR055055NGR05509
BELA5EE05555 55550555
H5a5555555 5555054
H50R5550550555450550
ELLECLERLLs
B95509505055950560%
S55559555055955508
S95559555055950585
5555596850559605004
H95559555085955508
5555695850569465(

ot
=
o
s
A
A
s
A
A
i
-

EXPLORATORY PLAYS STRATIGRAPHIC KEY PETROLEUM SYSTEM
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MMB Southern: Structure & Play Concepts Strictly Private & Confidential

Western Mountain Front of the Eastern Cordillera of Colombia

W VMM 18 E

Eastern Cordillera

Puli thrust trend Guaduas
Magdalena Sy ncline
River

|

Cambao
fault trend

Monserrate
sands

Crystalline
Basement

=~ - From Composite TWT Seismic Transect - Arbitrary Scale

Source: NSE, 2019

@ Puli-type thrust play (light oil in Guadalupe sands) - Hercules & Hercules Norte Prospects
VMM18 Block is an attractive asset with

. . - . three main prospects and leads located in
Sub thrust play (light/medium oil in Paleogene sands) - Cigarra Prospect the Puli and Dindal-Rio Seco (Guaduas Field)

proven hydrocarbon trend of the MMB

@ Regional Cretaceous source: Villeta - equivalent, mature in surface

® Regional Reservoirs: Cretaceous Cimarrona Imst & Monserrate ss / Eocene Hoyon & Chicoral ss
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Play Trends
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Regional Seismic Interpretation
Thrust Play
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Regional Depth Converted Seismic Section
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Depth Converted Seismic Interpretation along FCCAST-32 & Ext
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Source: Montajes JM (2016)
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Regional Seismic Section (1)
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m Seismic section across southern part of the block showing:
o] 1. Cambao thrust and backthrust

— 2. Viani fault

== 3. Deep Cretaceous Cimarrona Play

e 4. Agrado fault emplacing Upper and Lower Cretaceous on
g top of the Deep Cretaceous structure

e 5. El Trigo fault

B 6. Pre-existing normal faults

s 7. Guaduas Syncline

. lokm
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Regional Seismic Section (2)
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VMM 18
Regional Seismic Section (3) Strictly Private & Confidential
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Regional Seismic Section (4) Strictly Private & Confidential
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VMM 18

Puli Oil Field: Thrust Play
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VMM 18
Puli Oil Field: Thrust Play (2) Strictly Private & Confidential
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VMM 18 Block: Thrust Play (1)
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VMM 18 Block: Thrust Play (2) Strictly Private & Confidential
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VMM 18
VMM 18 Block: Thrust Play (3)
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VMM 18
Quintero Oil Field: Thrust Play Strictly Private & Confidential
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Sub-Thrust Play
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VMM 18 Block: Sub-Thrust Play (1) Strictly Private & Confidential
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VMM 18
VMM 18 Block: Sub-Thrust Play (2) Strictly Private & Confidential
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VMM 18 Block: Sub-Thrust Play (3) Strictly Private & Confidential
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VMM 18
VMM 18 Block: Sub-Thrust Play (4) Strictly Private & Confidential
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VMM 18

VMM 18 Block: Sub-Thrust Play (5)
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VMM 18

Strictly Private & Confidential

VMM 18 Block: Sub-Thrust Play (6)
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VMM 18
Possible gas effect on top of Monserrate Fm.
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Guaduas Syncline Play
Cimarrona Deep Sub-Thrust Play
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Cimarrona Light Play Fairway Strictly Private & Confidential
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VMM 18
Guaduas Syncline Play (1)
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VMM 18
Guaduas Syncline Play (2)
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Cimarrona Deep Sub-Thrust Play
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Cimarrona Deep Sub-Thrust Play Strictly Private & Confidential
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END

L. Porras!?, J.F. Arminio!, A. Lara! and M. Ostos?
1) New Stratus Energy (1,2) New Stratus Energy and now Hocol S.A.
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