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. Plato sub-basin location

. Stratigraphy

. Paleoenvironments and paleogeography
Seismic interpretation

. Petroleum system modeling

. Play fairway maps

. Yet to Find



COLOMBIA cx > AT : ,

ROUND 2021 A N H ——JCf Clfiture, o Minenergia
AGENCIA NACIONAL DE HIDROCARBUROS

METHODOLOGY

- Sedimentology, stratigraphy, ] ] o - 2D regional seismic interpretation
« Integration of stratigraphy & seismic

biostratigraphy and « 44 Wells - 18 checkshot

interpretation results

chronostratigraphic charts - Integration of surface geology,

biostratigraphy and well data

« Regional stratigraphic correlation

* Thermal maturity and

* Prospective resources (oil & gas)
hydrocarbon generation
* Play fairway maps - Recoverable Prospective
« Migration and trapping
Resources

« Charge probability
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LOCATION

LOWER MAGDALENA VALLEY - PLATO SUB-BASIN

7
The Lower Magdalena Valley basin is located in the Caribbean o  f
region of Colombia, SW of the Sierra Nevada de Santa Marta. 'f‘@aribe .
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SEDIMENTOLOGY, STRATIGRAPHY, BIOSTRATIGRAPHY AND CHRONOSTRATIGRAPHIC CHARTS
CORE DESCRIPTION, FACIES AND PALEONVIRONMENTS
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MICROPALEONTOLOGY (Bonga Norte)
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——— 0
E‘—-‘;‘-——-‘j ANH PLATO 1X-P WELL - BIOSTRATIGRAPHIC AND PETROGRAPHIC
e STUDIES
e
= 5000
400 samples
— v Foraminifera
£==15000 v" Palynology
SSeees ' v' Calcareous nannofossils
=10 000
i Studied interval v Ostracods y molusks
11,000'-21,713°
100 samples

v Cuttings petrography
=15 000

- Conglomerados § - — 20 000
Areniscas = 20 000"
-\ Lodolitas
-3=121 500
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MICROPALEONTOLOGY (ANH Plato 1X-P well)
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Based on biostratigraphic analysis of
14 wells and previous information of
the basin
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BIOSTRATIGRAPHY AND CHRONOSTRATIGRAPHIC CHARTS
SEDIMENTOLOGICAL MODELS
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LEYENDA

POZOS

Areas emergidas
Ambientes itorales
(Llanura deluuca inferior, frente de delta,

skoreface, foreshove)
Plataforma carboratada

Ambicntes prodelia, offshore.
piataforma y ambicntes
profundos

Paleo-altos mtracuenca

Alto Magangueé-Cicuco
Alto de El Dafial
Sierra Nevada de Santa Marta

. Pozos
= = [inute area de estudio
L. Falbes nommades
‘ Direccién de aporte de
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Limite de depositacion
de cada secuencia
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7 Onlap
AA Alto de Apure
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9 Pijifo-1

10 Pinto-1
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12 Ligia-1

13 Guamito-1

14 Cotorra-1
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PALEOGEOGRAPHIC MAPS
LATE-MIDDLE EOCENE
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POZOS
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CHRONOSTRATIGRAPHIC CHART - SEISMIC UNITS
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CONVENCIONES v'44 Wells analyzed

US7 No Diferenciado = 10 wells partially cored
US6 Fm Tubara = 4 ditch cuttings (including ANH Plato 1-X)

US5 Fm Porquera Superior ] ] ]
v'Depest well drilled in de basin ANH Plato 1X @

US4 Fm Porquera Medio
US3 Fm Ciénaga de Oro Sup. 21713 ft

US2 Fm Cienagade Oro Inf.

US 1 Fm Chengue

US 0 Basamento Representation of the de|?th reached b){ thg weIIs.driIIed in the basin.
Not equivalent to a seismic profile.
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SEISMIC INTERPRETATION
REGIONAL SEISMIC INTERPRETATION - GENERAL OBSERVATIONS
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CONVENCIONES
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US 1 Fm Chengue US5 Fm Porquera Superior
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WORK FLOW SUMMARY
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v’ Horizon v Petrophysics
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POZ0O HCs OOIP (mbpe)
La Belleza-1 Gas/Condensado CICUCO 2527
Bonga -1 Gas EL DIFICIL 144,7
Guamito-1 Gas/Crudo Liviano CAPURE 136,5
Ligia-1 Gas/Crudo Liviano BOQUETE 79,1
San Angel-1 Gas LA CRECIENTE A 51,9
El Dificil Gas/Condensado PEDERNALITO 30,9
Brillante Gas MAMEY 25,3
Arjona Gas COTORRA 23,2
Cicuco Gas Humedo/Crudo PALMER 9,2
Boguete Gas Humedo/Crudo BONGA 9,0
Zenodn Gas LA CRECIENTE D 5,8
Violo Gas TORONIJA 5,6
Momposina Gas/Condensado ARJONA 3,4
Guepaje Gas Seco APAMATE 2,5
Ayombe Gas Seco LA CRECIENTE | 1,6
La Creciente Gas TOTAL 781,4

“ 900 950 1000 T 1050

Minenergia
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PROVEN PLAYS
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CHRONOSTRATIGRAPHIC FRAMEWORK - 1D MODELING
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1D MODELING PLATO - 1X

Time (my)
60 50 0 30 20 10 0
Pﬂ'l Eocene Oligocene Miocene PIIP| Age
| Eoceno  |E| | [Ci|Cie| |Cien T[TulEr| [Formation
——) - RN -
m — — .v_‘:::',-—-.o"!'qba.r-e 0
BT ) PorqueroS- . S
/\_,_,4-' :" 8
0 €
..... £
120 = ienaga Or 8-
™~ Superiofilt 15 O
Vtrnitaxro AN
0 0.6 12 2.4 20
- 16 E;SEEocen
. 25
1
0.3 ] 0.3
-Gjas Expelled (mmboe/km2/m) Foceno SR _ -B_as Expelled (mmboe/km2/m) Cga de Oro SR
=Qil Expelled (mmboe/km2/m) c |™Qil Expelled (mmboe/km2/m)
025 = -0.25
£
o
02 9 0.2
£
E
015 o -0.15
e,
D
=3 i
0.1 X 0.1
w
[y
005 © -0.05
T~ 0
Eoceno  |E| | |c]ci] [cie T|E | Eoceno  |E[[]c]ci[[cie T E| ’
Pa| FEocene  |Oligocen| Miocene |P|P IPa|  Eocene  [Oligocen| Miocene [P|P
60 50 40 30 20 10 0 60 50 40 30 20 10 0
Time (my) Time (my)

Minenergia

— i El futuro
E : es de todos
AGENCIA NACIONAL DE HIDROCARBUROS
24
—Vitrinite Ro (ARCO) Cga de Oro SR
—Vitrinite Ro (ARCO) Eoceno SR o)
18 O
(1
<
O
-12 @
2
I Ventana Aceite [=
06 >
=T . 0
Eoceno Eo|E|C|Ci | Cie |[E|Cien |C|P|P|T|Tu|Er|Q
Pal Eocene Oligocene Miocene Pli|PI
y 1 . | 1 ’ | ¥ 1
60 50 40 30 20 10 0
Time (my)
z
_ —Rate of HC Expulsion Cgade OroSR |
E —Rate of HC Expulsion Eoceno SR
od -
£ 4 c
= o
2 2
£ S
= (11
= O
5 -
D (&
o @
g ——
L EV )
. 1.4
Ly )
O

EV= Evento Tectonico

\ N
| Eoceno |E| | |ci[Cie| [cie
[Pd| Eocene | Oligocen | Miocene
f : T ; T : T T ; T
60 50 40 30 20 10 0

Time (my)



COLOMBIA
ROUND 2021

PETROLEUM SYSTEM MODELING
1D MODELING PLATO - 1X / THERMAL MATURITY CORRELATION (%Ro)

El futuro Minenergia

es de todos

AGENCIA NACIONAL DE HIDROCARBUROS

uNe 1 g 1 1 1 Y 1 1 N 1 1 1 ' 1 1 1 P 1 1 1 1 1 04K 1 1 1 s i 1
TRASE 00 ole 1003 1403 1803 2203 280 204 14 186 204 3% " 3l 311 4% o0 €10 108 202 400 409 wor o7 200 L) ) 168
¥ S ¥ v 3 1y 3 i Y ¥ iy 1 v i ey T v 1LY v . A e e TR R v Yy v Y Y% IV ¥ YRC
75°0'W 74°0'W - -
e — _74°0 Plato West Plato 1X Ligia-1 g1
< ' ' <
l‘o., f X 8 ’.1'\( 20“\!& ‘9"6 2‘: m {MI n‘l Ponrrey 33 et A TRTR WL _NPL Sy LU NS LN S——
§ r ’ . o~ - 7. ¢ I' ’ >
2 8 ey .‘~.-“.?:. L~ PN > “" S ."-- - .’_ ..-.. Y . ." . f : o ..;.‘ 5% ) "' i !" 'x/ ~ ~._
i AR e T T S L e ST SRS
-z z = | = LTS ".'.'
F F VQ-‘ -
g O "X — u

0 10 20 30 40 50 60 70 80 90 100
Elevacion

o 1km

[ -2k Convenciones

[ ]z2-3am — Ceemornos

. ® Pozos
= -axm
-4-5K — SUDCUGNCR

" Plato

- $+6Km i ‘ Campos
75°0'W 74°0'W

9°10'N
9°10'N

1.Dry gas (secondary cracking (%
Ro > 1.4)

2.Gas and Condensate (% Ro ~ 1.2) Ligia-1
ANH-Plato-1X

Depth (ft)(1000)

3.Light oil (% Ro ~ 1.0) ) Vitrinite Ro (ARCO)
0.6 1.2 1.8 2.4
- [ Plato-West




COLOMBIA
ROUND 2021

PETROLEUM SYSTEM MODELING

OIL vs GAS
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THERMAL MATURITY MAPS
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YET T 0 FIN D AGENCIA NACIONAL DE HIDROCARBUROS
300 1000
OOIP (mbpe)
253

CICUCO 252,7 250 100
EL DIFICIL 144,7
CAPURE 136,5
BOQUETE 79,1
LA CRECIENTE A 51,9
PEDERNALITO 30,9 200 10
MAMEY 25,3
COTORRA 23,2
PALMER 9,2 y = 253e0236x -
BONGA 9,0 150 137 R?=0,9726 .
LA CRECIENTE D 5,8 1
TORONJA 5,6 1 10 100
ARJONA 3,4
APAMATE 2,5 100
LA CRECIENTE | 1,6

TOTAL 781,4
y = 25360331
No Actual Campos 15 50 2 _
0OIP 80% 625 R"=0,9847
No campos OOIP 80% 4 5
% Campos con el 80% 27% 6 6 3 3 -
Pareto Actual 73/ 27 0
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OOIP Acumulado OOIP Prondstico

Campo OOIP (mbpe) (mbpe) (mbpe)
CICUCO 252,7 252,7
CAMPO 1 230,0 482,7 230,0
CAMPO 2 190,0 672,7 190,0 1000
CAMPO 3 170,0 842,7 170,0
EL DIFICIL 144,7 987,3
CAPURE 136,5 1123,9
CAMPO 4 120,0 1243,9 120,0
CAMPO 5 110,0 1353,9 110,0 .,
CAMPO 6 100,0 1453,9 100,0 L No de Cam pos
CAMPO 7 90,0 1543,9 90,0 Tamano OOIP [ITII}FPE]

: : ' Proyectados
BOQUETE 79,1 1623,0 aan
CAMPO 8 75,0 1698,0 75,0
CAMPO 9 75,0 1773,0 75,0 100 entre 200-300 2
CAMPO 10 65,0 1838,0 65,0
CAMPO 11 55,0 1893,0 55,0 entre 150-200 2
LA CRECIENTE A 51,9 1944,9
CAMPO 12 45,0 1989,9 45,0 E 5 |:| entre 100-150 3
CAMPO 13 40,0 2029,9 40,0
CAMPO 14 38,0 2067,9 38,0 ENTH E 5 D' ]-DD E‘
CAMPO 15 33,0 2100,9 33,0
CAMPO 16 28,0 2128,9 28,0 entre 20-50 &
MAMEY 25,3 2154,2 10
COTORRA 23,2 2177,3 200 menor de 20 32
CAMPO 17 20,0 2197,3 20,0
CAMPO 18 18,0 22153 18,0 TOTAL 55
CAMPO 19 15,0 2230,3 15,0
CAMPO 20 13,0 22433 13,0 - ity
CAMPO 21 11,0 2254,3 12,0 y=4aze
BONGA 9,0 2263,4 RE=0,0919
4

CAMPO 22 8,0 22714 8,0 15|:|
CAMPO 23 7,0 2278,4 7,0 1 LEY DE PARETCO
CAMPO 24 6,5 22849 6,5
LA CRECIENTE D 5,8 22907 1 10 100 No F'rCl‘:,I’E ctado I:Er"ﬂpclﬁ 55
TORONJA 5,6 2296,3
CAMPO 25 4,6 2300,9 46 Mo campos Incrementados 41
CAMPO 26 4,4 2305,3 4.4 100
CAMPO 27 4,1 2309,4 41 OOIP 80%; 1877
CAMPO 28 3.8 23132 3,8
CAMPO 29 36 23168 36 Mo campos O0IP 80% 15
ARJONA 3,4 2320,2
CAMPO 30 3,1 23233 3,1 % Campos con el 80% 27%
CAMPO 31 3,0 2326,3 3,0 ]
CAMPO 32 2,9 2329, 2,9 50 Y = 252e 0,108 Pareto Actual ]"3;2}"
CAMPO 33 2,7 2331,9 2,7 -
APAMATE 2,5 2334,4 R== D,g 919
CAMPO 34 2,2 2336,6 2,2
CAMPO 35 2,0 23386 2,0
CAMPO 36 1,8 2340,4 1,8
LA CRECIENTE | 16 2342,0 O
CAMPO 37 1,2 2343,2 1,2 oy ] .. = K= P e 1 [ = i o L= T - 3 i (i o L. g o o =
CAMPO 38 1,0 2344,2 1,0 . S ’ g & ._E.l-l' P P L N3 AT ;__-."-I L Fa - ___-.'::"' g
CAMPO 39 0,9 2345,1 :;._'-. _:I.;I ] -, iy -, iy ':_a'- .._.i'- l.;_':!.-' l.;_':!.-' 1.;_.'2.' 1.;_.'2.' _.‘.: |.'-!:-. :-:I-::':_. ':'_.i: :-:I._'!l"' _‘!j..: lﬁl 1-.3_.'2- 1-.3_.'2- 1-;.-'-.!:-. |.'-.E:-. q_i? :.:i::'-_. y ._':.E' l.;_':!.-' |:_'2 1;_"2"
CAMPO 40 0,7 23458 0,7 O @ F F & (tF F F F O F oF g FIFFFF v EE T
CAMPO 0,5 2346,3 R e
CAMPO 41 0,4 2346,7 0,4 oF w

TOTAL 2346,7 1605,0
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Balance Masas Subcuenca Plato (mbpe)

. SUBCUENCA PLATO (VIM)
PARAMETROS UNIDADES
FG PLATO FG ALGARROBO

HC s Generados / Ciénaga Oro Inferior mbpe 5.643 1.430 7.073

Hc s Disponibles /Ciénaga Oro Inferior mbpe 992 172 764

HC s Generados / Eoceno mbpe 151.056 16.628 167.684

Hc s Disponibles / Eoceno mbpe 18.127 1.746 19.873

Total HC's Generados mbpe 156.699 18.058 174.757

Recursos Disponibles mbpe 18.719 1.918 20.637

Recursos Descubiertos (OOIP) mbpe 781 0 781

Recursos No Descubiertos mbpe 17.938 1.918 19.856

Probabilidad de Hallazgo % 10% 10% 15%

Recursos Prospectivos (OOIP) mbpe 1794 192 1986

Recursos Prospectivos Recuperables (FR = 25%) mbpe 448 48 496

*FG= Foco Generador Recursos Recursos Recursos No Probabilidad de Recursos Recursos

Disponibles Descubiertos Descubiertos Hallazgo Prospectivos Prospectivos
(OOIP) (QOIP) Recuperables (FR

= 25%)

REMAINING RESOURCES (OOIP)= 1,300 MMboe
(OGIP)= 2.5 TCF
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