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BASIS

Contribution to the knowledge of offshore Colombia reservoir rocks,
as key components of the petroleum system.
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BASIS

Key factors in sediment generation and evolution
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BASIS

Reservoir quality is mainly controlled by mineralogy and texture.
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SCOPE
Prediction of reservoir quality in Colombia’s Caribbean and Pacific margins.

OBJECTIVES

1. Collect 93 samples of beach sediments.
2. Study mineral and textural composition of the collected samples.

3. Study samples of 10 offshore exploratory wells from the Litoteca. Get
porosity data based on electrical logs.

4. Perform diagenesis simulation models, using mineral and textural data
from the collected samples.

5. Consolidate results of the models into regional distribution maps of
reservoir quality.

6. Preserve samples at the Litoteca for future research projects.

7. Publish an atlas of the beach sediments of Colombia, as a contribution to
the knowledge of coastal dynamics.



SCIENTIFIC TEAM
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Name profile experience institution |[roll

Victor O. Ramirez C. Geologist MSc 28 yr GMAS SAS |Principal researcher
José M. Jaramillo M. Geologist PhD 47 yr GMAS SAS [Senior researcher
Miguel Ramirez L. Geologist MSc 47 yr GMAS SAS |Senior researcher
Camilo Dongo Geofisico 18 yr GMAS SAS |Senior researcher
German D. Moreno B Geologist MSc 8 yr GMAS SAS |Co researcher
lvan Ricardo Luna B. Geologist 2 yr GMAS SAS |Co researcher
Andrés Felipe Vasquez C  |Geologist 2 yr ACGGP Junior researcher
Omar Fabian Molina S. Geologist 2 yr ACGGP Junior researcher
Jhon Jaiver Delgado G Geology student  |UniNorte undergrad ACGGP Junior researcher
Oscar Daniel Figueredo C |Geology student |UniPamplona undergrad  |ACGGP Junior researcher
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EXECUTION AND LOGISTICS

[ ]
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Executlon

DESCRIPCION ACTIVIDAD INICIO FINAL 1
Phase 1 Planeacion 1/1/2021  4/1/2021 i1
Socializacion del proyecto (ANH,SGC,MinMinas, DIMAR) 1/1/2021 2/10/2021 - ° 0
Procurar Mapas Batimétricos, Meta-Oceanicos 1/1/2021  3/2/2021 | —
Formalizacion de Contratos Laborales 112021 2/1/2021 /1 I m e ra m e
Seguros ARL (Vida + Médico) 2/1/2021  3/3/2021 ||
Seguridad (Policia Nacional / Armada) 1/1/2021  2/1/2021 |
Viajes (reservacion de hoteles, lanchas y vuelos) 1/1/2021  4/1/2021 [———
Caribe 1172021 2712021 [ ° L e = P I s
Pacifico 2/1/2021  3/1/2021 [ ] Ogl st I cs a n n I ng
Bucaramanga 3/1/2021  4/1/2021 |
Phase 2 Trabajo de Campo 4/5/2021  8/18/2021
Recoleccion Muestras Caribe (2d x muestra) 4/5/2021 5/5/2021
Turbo: C1-C2-C3-C4 (Dos investigadores x estacion) 4/5/2021  4/15/2021
Monteria: C5-C6-C7-C8 4/15/2021  4/25/2021
Cartagena: C9-C10-C11-C12-C13-C14 4/25/2021  5/5/2021 [
Riohacha: C15-C16-C17-C18-C19-C20-C21 5/5/2021  5/15/2021 [ F I e I d Wo r k
Recoleccion Muestras Pacifico 5/15/2021  6/14/2021
Tumaco: P1-P2 5/15/2021  5/25/2021
Guapi: P3-P4 5/25/2021  6/4/2021
BuenaVentura: P5-P6 6/4/2021  6/14/2021
Nuqui: P7-P8 6/14/2021  6/24/2021
BahiaSolano: P9-P10 6/24/2021  7/4/2021
Litoteca (10 pozos) 4/16/2021 8/18/2021
Bucaramanga (1d x pozo) 7/4/2021 8/18/2021 o La b Wo r k
Phase 3 Trabajo de Laboratorio 4/16/2021  2/10/2022
Preparacion de muestras campo [3 x estacion = 90] (2d x muestra) 4/16/2021 10/13/2021
Preparacion de muestras pozo [10 muestras x 12pozos = 120] (2d x muestra) 10/13/2021 2/10/2022
Descripcion muestras microscopio binocular 4/16/2021  9/17/2021
Analisis petrografico y textural de las muestras 5/1/2021 10/28/2021
Tamizado fraccion gravas / finas 5/1/2021  10/28/2021
Minerales pesados / circones 5/1/2021  10/28/2021 [
Bitacora de trabajo laboratorio 4/16/2021 10/28/2021 [ J A n a Iys l S /
°
Phase 4 Trabajo de oficina 10/28/2021  9/8/2022 I n t e r p ret a t I o n
Interpretacion e Integracion de los datos analiticos 10/28/2021 1/26/2022
Correlacion / Comparacion de calidad de reservorios entre playa y pozos (porosidades)
Calibracion / prediccion 10/28/2021 12/27/2021
Simulacién de Diagenesis 12/27/2021 3/12/2022
Mapas zonacion calidad relativa de reservorio 3/12/2022 4/11/2022
Edicion del Atlas llustrado de muestras de playa Colombia 4/11/2022  7/10/2022
Preparacion presentaciones y divulgacion cientifica 4/11/2022  7/10/2022
Preparacion informe Final 4/11/2022  8/9/2022 [ R e s u It s
Entrega / Presentacion MINCIENCIAS 8/9/2022 9/8/2022

Articulos cientificos Revista Indexada

Curso Diagénesis de Areniscas (U. Erlangen, Nurenberg, Alemania) 9/15/2021  9/22/2021 -
AAPG-Convencién Anual (Houston) 4/15/2022  4/22/2022 [
11l Cumbre de Petroleo y Gas (Bogota) 11/15/2022 11/20/2022

Congreso Colombiano de Geologia (Bogota) 11/15/2022 11/22/2022
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FIELD WORK
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SAMPLING METHOD

Sampling in lower, C
middle and upper
beach sections.

Geological and
morphological
observations.

Wave action zone
(less than 0,5 m)

v _ 1 m of sediment

PVC Sampling penetration

tube

- Vibrating portable coring tool
designed and built by GMas,
coupled with PVC tubing.




FIELD WORK

Visit to Core Depository (Litoteca) at Piedecuesta Santander to study

selected wells.

located in Piedecuesta
Santander, Parque Tecnolégico Guatiguara,
Universidad Industrial de Santander UIS.
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FIELD WORK

Core and ditch well samples study and selection for lab analisis/
secure porosity logs.

Caribbean wells :
Cienaga-1,
SantaAna-1,
Tairona-1,

Araza-1,
Cartagena-1,
Morrosquillo-1,
Kronos-1, Gorgon-1,

el Bonee de ot 1on Pelriina Calasu-1,
A LRl SOt Mapalé-1,
aaminedc i Araza-1,
Molusco-1,
Siluro-1,
Pacific wells
Sandi-1,

Tambora-1.
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LAB WORK

SEPARACION DE MINERALES

PETROGRAFIA XRF XRD (CIRCONES, MINERALES PESADOS)

ANALISIS DE SECCIONES DELGADAS ANALISIS ELEMENTAL ANALISIS MINERAL

/MICROSCOPIO DE LUZ

TRANSMITIDA, REFLEJADA
Y POLARIZADA

S4 Explorer D4 Endeavor

GMAS is a reputed and experienced Geosciences Colombian Lab, founded in 2007, which has provided
technical services to oil, mining and academic institution. Expert personnel and state of the art
equipment and technology are available for this project.
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SAMPLE ANALYSIS WORKFLOW

z Testigo ( 1kg)
/| Litoteca nacional 100 gr, analisis granulométrico Tamizado ASTM, A17
' . descripcion textura, redondez, esfericidad (mic. binocular) .
£ ~.... > ISSOgrtan?os 2 gr, comp. Quim. /Az _
(‘;‘M‘Xgeom ” | Perla [XRF]+{ICP-MS] A3
Il\/lue:tra AB,C N <2,85gr/cm3 [sD-1] | a8
avada con agua " 4| + XRD/SEM
desionizada, y *| Muestra archivo Gmas® a Concentrad | Separacio |/ s
seca a 1052C Andlisis futuros IV(I)J\ n LST Trasparentes (A6
eocronologia, ' 2,85 A X g
?’ermo-cronilogia, etc Pesados (gr/cm3) \ il [+S [))(Rzl;/SEM "
agua 1er/em | -
3 Opacos [SP-1] A8
Cada muestra se separaen 12 partes, cada una para un analisis ‘ +XRD/SEM ( A9

diferente : e
1.Textura < Isodinamico I’,J:-circones ;go
2, 3 . composicion quimica Elem. Mayores[XRF],trazas- REE [ICP-MS] FRANTZ
4,5. petrografia [SD1], XRD+SEM

6,7. petrografia [SD2], XRD+SEM

8,9. petrografia[SP1], XRD+SEM

10,11. geocronologia/termo cronologia

y

apatitos All




DELIVERABLES

* Reservoir quality correlation / comparison

Properties Calibration / Prediction

Diagenesis Modeling and Simulation

 Regional maps of reservoir quality

Atlas of beach sediments of Colombia
 Presentations and scientific divulgation
Workshops
Training in sedimentology
e Scientific papers for peer-reviewed publications



SCIENTIFIC KNOWLEDGE CONTRIBUTION

* Two thesis BSc level

* Two thesis MSc level

* Workshops

 Two presentations at technical meetings

e Sedimentology learning through courses and “on the job” training
* Scientific papers

* Beach samples preservation at the Litoteca



SOCIAL IMPACT

Work in coordination with ACGGP pedagogy program

* Presentations of the project / geology topics to communities.
-Community councils, local authorities, universities, schools, etc.
-Townhall meetings: Barranquilla, Capurgana, Tolu,

Riohacha,Tumaco, Buenaventura, Nuqui, among others.
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Thanks for your time!!!

Victor O. Ramirez C. - vito_ramirez@yahoo.com

José M. Jaramillo M. - jjaramillo@gmaslab.com



