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The goal of this study is to:

- Determine the stratigraphic intervals that show the best potential as unconventional plays in the
northern part of the MMV basin based on geological information from outcrops and the subsurface

- Describe the structural and stratigraphic features of the northern part of the basin based on
subsurface and outcrop data

- Propose a sweet spot concept based on geologic parameters and volumetric estimations for the
unconventional resources of the Salada, Pujamana, and Galembo-La Renta formations
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Petrophysics
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Integrate data to identify prospective intervals as Turonian-Santonian source rock reservoirs

and its geochemical variations in the Middle Magdalena Valley Basin
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Integrate data to identify prospective intervals as Turonian-Santonian source rock reservoirs

and its geochemical variations in the Middle Magdalena Valley Basin
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Integrate data to identify prospective intervals as Turonian-Santonian source rock reservoirs

and its geochemical variations in the Middle Magdalena Valley Basin
SEI{VICIOf\\\
GEOLOGICO
COLOMBIANO @

AGENCIA NACIONAL DE HIDROCARBUROS




AREAS

aovermsevent — Petrophysics - Methodology ANHE @ Elfuturo pinenerga

es de todos

AGENCLA MACIONAL DE HIDROCARBURDS

Log Quality Control.
Standardization Mnemonics of the curves

l

Petrophysical Evaluation of the

o Source Rock Reservoir : 5 / : . A

3 o d PICOPLATA SIS

L Output Computed Log Profiles: : : St
',6

[TTT]‘T
QEREOS

L
Using Passey, Schmoker, Estimate Total Mineral_vomme. TOC, Estimate } %
Uran’l,um coment, Neural — > Organlc Content ‘ POrOilty, Water Sat. : GeQmeChanical i “ N
Profile Perm,eabllltyandrBl. Temp & Properties : :
Press S
T‘— Inorganic Matrix Inorganic Pores
] Organic
Mineralogy Water
Matrix
le::xak m Calcite Adsorbed H
L Total Porosity )
v N
E Convergence check of mineral =L=l=]~
e solver results: core/cutting/swc , F -,:'7..,"4—-;-75.: i o
& organic content, grain density, LR 1 % 5( =
See aw e — ‘water sat from Lab analysis and 2} E 7k } A=
formation test Ik |2 AL
orponc oty gmmc e Identify Prospective Intervals v
e (Sweet Spots) using analogous ® Pozos

. _ play cutoffcriteria:
Seaa” | Ma = Sedimentological, Geochemical,

SERVICIO w':.__,,_., " wsows, iz Petrophysicaland Geomechanical. Map productviy
GEOLOGICO
COLOMBIANO

AGENCIA NACIONAL DE HIDROCARBUROS

[ Area Santa Helena del Opon
[ Aveas cartografiadas convenio 2021 ' >




%ﬁﬁ&éﬁmm Petrophysics - Methodology ANH= [ CLiseu,,, | Mineneri

2022
AGENCLA MACIONAL DE HIDROCARBURDS

3 o ma] 2 | s el = o a2
§ g — 30 :Y;:ao 20 | 380 DB-“M a0 TDOCMY'~D S‘m;‘: oQuwrsErmi oc.ume,c?s,um‘ : ; ~ 100 | O
Ql :e'?'r'e)no g 3R RD RHOE ) HILRS = _-”" <t - :i\: il Bt C wrv-n el B u:‘-’—_."::u:-. - IllneA,QE = B1_Devon
o 1:3000 i = AP 2 62 omanm 200 168 GACI 268 1 PaM 3 140  wussFt : O s 1w]o — 100 ;:_. % 100 :‘) v~--z\« 1]o 1
NigkRE:
g z ] } £ 40 evaluated wells in three Upper Cretaceous rocks (so-
{37 & called “La Luna Formation”): Salada, Pujamana and
% Galembo-La Renta formations
o s
< . . .
g 1 | T Adjustments with lab measurements: XRD, TOC,
3 ¥ Pyrolysis, Porosity, Permeability, Grain Density
— o | ]
§ 3
o ] . .
8 g i{ § XRD: Database with 1.400 analysis from wells and
§ 5 = outcrops
; = £
= g % = . . _
= 3 o+ . % — Pyrolysis: Database with 5.000 analysis from wells and
z ] é = outcrops
S 3 = i
3 : F
z i % :
: E: - —
5 =
: % %
1 &

AGENCIA NACIONAL DE HIDROCARBUROS



1250

1400
T

1350
T

1300
T

‘ AREAS
ADVERTISEMENT
2022

Petrophysics - Results

COT - SALADA

0 002 004 006 008 0.1

Aug 12 2022

L L L
1020 1040 1060 1080

TOC (%)

SERVICIO
GEOLOGICO
COLOMBIANO

PHIO x10-3 - SALADA

5 10 15
40 km
[ s s—
Aug 12 2022

PHIE - SALADA

0 5 10 15 20 25 30
40 km

[ e s—
Aug 12 2022

1020

1
1040

PHIO (%)

 ANH= s

AGENCLA MACIONAL DE HIDROCARBURDS

VCL - SALADA

0 02 04 06 08

Aug 12 2022

1

Bi - SALADA
02 04 06 08

40 km
| s s

Aug 122022

1

VClay (%)

AGENCIA NACIONAL DE HIDROCARBUROS

Brittleness
Index (fraction)




‘zﬁﬁfﬁnsemem Petroleum Systems Analysis - Methodology N\ ANH= &

AGENCLA MACIONAL DE HIDROCARBURDS

Burial HC
History Generation

‘Migration

Hc
Accumulation

Subsidence Analysis and Sediment compaction ~ag=== P\/T Modelling
Temperature Calibration === B —=@s== [|,ids Modelling
Source-Rock Analysis ™= —<@l=== Accymulation Analysis

Present day Thickness , Stratigraphy ages, .
Surface Temperature
« Lithosphere Temperature variations through time

Lithology, Unconformities, Lithology of
missing sections, Paleo-Water depth ’
Velocities, Densities, Porosities,Pressure Thermal Properties(i.g,Present-day Heat Flow,

Data, Paleo-Lattitudes ’ Paleo- Temperature indicators)
Oil Field Source rock Thickness, I n put

Locations TOC, Original HlI,

GOGlI, PyGC, Klnetlcs F) aram ete rs

SERVICIO
GEOLOGICO
COLOMBIANO

AGENCIA NACIONAL DE HIDROCARBUROS




%g@;ﬁﬁmm Petroleum Systems Analysis - Methodology ANH=

AGENCLA MACIONAL DE HIDROCARBURDS

El futuro
es de todos

Minenergia

Analysis of three Upper Cretaceous rocks (so-called “La

Luna Formation”): Salada, Pujamana and Galembo-La
Renta formations

Twelve input maps for each source rock

Porosity Permeability

Thermal maturity,

Overpressure Vshale
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Petroleum Systems Analysis — 1D Calibration
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i e | Cross validation with lab measurements, paleo-
: Mid ramp of facies, petrophysics, isopach, structural and
i b other maps (brittleness, TOC, Ro, etc.).
o carbonates under the -
8 i Influence of upwelling 5 5 =
: . Analysis for the Salada, Pujamana, Galembo-La
. ~ e Renta formations.
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) 2 i as basin geometry, depth and compaction than
& maps from well data and contour gridding.
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Thermal maturity and transformation ratio from 3D modelling
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Transformation ratio (%) from wells data and 1D modelling
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Analysis for the Salada, Pujamana
and Galembo-La Renta formations.

Wells data and 1D modelling reveals
no higher TR values than 90%. For
example, Picoplata-1 reached 87%
of transformation ratio in the Salada
Formation.

Most of drilled wells in the basin,
were drilled in structural high areas.
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Gas-oil ratio (GOR) from 3D modelling
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Analysis for the Salada, Pujamana and
Galembo-La Renta formations.
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GOR also indicates that a solution gas cap is the
drive mechanism for producing liquid
hydrocarbons
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Usually, GOR = 1.000 considered attractive in
several basins (e.g., Western Gulf Basin — Eagle
Ford Shale)
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Sweet spot definition and geologic criteria

Criteria Fair (0.5) Good (1)

Gas-oil Ratio

Retained gas-oil (GOR) Porosity (%) $2% 2% - 5% 2 5% Analysis for the Salada, Pujamana and
Transformation [N 0205 o Galembo-La Renta formations.
ratio (fraction) - ’ ’ -
— Sweet spots depend o geology and basin
%agRo(!cF]fj‘;';) <1000 > 1000 conditions. Several geologic criteria evaluated
Transf : Porosity cetaned ol anq do not have implicatigns ip sweet spot
e R (organic- (mmstb/km2) [ 1.0-5.0 25.0 definition (e.g., mineralogic brittleness,
ratio S : thickness)
ganlc) Retained gas <05 >0.5

(bcf/km?2)

Sweet spot cut-parameters

Natural
fractures Ipressure

Geologic criteria
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Sweet spot definition and geologic criteria

Analysis for the Salada, Pujamana and
Galembo-La Renta formations.

o] e | o] o L e i | - TR "R - 6 | .| Sweet spots depend on geology and basin
. - N R P o - conditions. Several geologic criteria evaluated
- I and do not have implications in sweet spot
one] I B o] definition (e.g., mineralogic brittleness,
- — — + + —— — ] thickness).
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Sweet spot maps and resources estimation
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