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EXECUTIVE SUMMARY

This study has devised and applied an integrative workflow involving chronostratigraphy,
paleoenvironment, pyrolysis, palynofacies, and kinetics to qualify the source rock systems of the Central
and North Atlantic conjugate margins (Figure 1). The project has established a unified high-resolution
(+/- 0.5 Ma best resolution) Mesozoic and Cenozoic chronostratigraphy with the delineation of
regional unconformities for the 41 stratigraphically deepest available DSDP-ODP-IODP sites, industry,
and COST wells that display four stratigraphic intervals with source rock potential on a regional scale.
These intervals have been characterized in considerable detail for source rock properties such as
richness, quality, preservation, maturity and kinetic parameters (Figure 2). A new organic matter end-
member classification is proposed for the Central and North Atlantic source rocks with two categories
that have not been described previously from the studied areas. The Gas-Oil Ratio (GOR) and Source
Potential Index (SPI) were calculated through mass balance equations considering the net thickness
of each of the identified source rock intervals, and used as a ranking metric to high-grade the basins
and focus areas evaluated herein.

Figure 1: Map showing sectors and focus areas with the site/well locations chosen.
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Figure 2: Palynofacies & Paleoenvironmental Flowchart
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TABLE 1. SUMMARY OF THE DELIVERABLES
40 Graphic Correlation Charts Linked to Respective Well Locations
40 Integrated Geochemical Well Summaries Linked to Respective Well Locations
7 Chronostratigraphic Cross Sections Linked to Cross Section Locations

13,219 Organic Geochemistry Sample Data Results (All Geo-referenced):
¢ 12,495 Organic Geochemistry Sample Data from Literature (Curated)
» 722 New TOC Analyses (Analyses Commissioned by EGI Oceans)
» 583 New Pyrolysis Analyses (Analyses Commissioned by EGI Oceans)
« 72 Samples from 18 Sites/Wells with Palynofacies Results

569 Pyrograms Linked to Respective Organic Geochemistry Sample Locations
14 Samples from 6 Wells with New Vitrinite Reflectance Analyses
VR Summary Sheets Linked to Respective Organic Geochemistry Sample Locations

22 Samples from 12 Wells with Bulk Kinetics Analysis Results (4 models per sample)
Original Bulk Kinetics Data Results and Graphs Linked to Bulk Kinetics GIS Layer

3 Samples from 3 Wells with Compositional Kinetics Results (Geo-referenced)

Source Rock Evaluation Interpretation for EGI Oceans Region 2 Wells GIS Layer
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SPONSORS

COLLABORATION & PARTNERSHIPS FOR DATA AND SAMPLES

Relevant data, including samples, and completed reports have been integrated via the following
collaborating eight data partners:

CNSOPB s\\\\“’\\\ e
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 Petroleum Geochemistry
 Petroleum Systems Analysis
 Source Rock Pyrolysis

« Interpretation

EMAIL:
ContactEGl@egi.utah.edu

PHONE: (801) 585-3826

Dhrupad Raghuveer Beti, MSc

(PhD Candidate)
PETROLEUM GEOCHEMISTRY LAB MANAGER

EGI Petroleum Geochemistry Lab Manager Dhrupad Raghuveer Beti came to
EGI from KDMIPE (Keshava Deva Malaviya Institute of Petroleum Exploration) in
ONGC (Oil and Natural Gas Corporation) Dehradun, India where he first received
his training in Petroleum Geochemistry. His research work at EGI is focused on
Petroleum Geochemistry, Petroleum Systems Analysis, Source Rock Pyrolysis and
Interpretation, QC/QA for HAWK™ data (Hydrocarbon Analysis with Kinetics), HAWK™
data processing for removal of bitumen or drilling fluid contamination, and accurate
estimation of source rock maturity.

Dhrupad earned a Bachelor of Technology (B.Tech) in Chemical Engineering from
Jawaharlal Nehru Technological University (India) and a Masters in Petroleum
Engineering from the University of Utah. He is currently pursuing his Ph.D. in
Chemical Engineering at the University of Utah. He is an active member of the
Society of Petroleum Engineers.

In addition to English, Dhrupad speaks Hindi, Urdu, and Telugu.

Professional Expertise

R & D | Petroleum Engineering & Petroleum Geochemistry — Research involves
developing a suite of analytically methods and techniques to understand the API
gravity, PVT properties, water saturation, hydrocarbon saturation, and porosity of the
rocks while drilling the well; reduce risk by avoiding drilling in predicted unproven
wells and increase the efficiency of drilling operations; and predicting the Bubble
point in the reservoir. Developing a preliminary reservoir simulation software, by
measuring the PVT properties and characterizing the reservoir at early drilling
operations stage.

Instrumentation | Certified in experimentation, maintenance, and analysis of source
rock pyrolysis using HAWK™ (Hydrocarbon Analysis with Kinetics) instruments, Rock-
Eval®, and SRA™.

Regional & Basin Experience

Papua New Guinea
Argentina and Colombia
West Australia

India

US shale plays
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Research Interests

Source-Rock geochemistry
Palynofacies

Organic geochemistry
Biomarkers

Study of Anoxic Ocean
Events and associated black
shales

Paleoenvironmental
and paleoclimatic
reconstructions

EMAIL:
ContactEGl@egi.utah.edu

PHONE: (801) 585-3826

Sylvain Garel-Laurin, PhD
AFFILIATE SCIENTIST

Dr. Sylvain Garel is an organic geochemist and sedimentologist with experience in
conventional and unconventional petroleum exploration. After completing a Ph.D. on
‘Environmental Consequences of the Paleocene-Eocene Thermal Maximum’ at Paris
Université Pierre et Marie Curie in 2013, Sylvain worked within the exploration department
of Total as a postdoctoral researcher before working as an independent consultant.

During his Ph.D., Sylvain used several organic geochemistry proxies along with
sedimentology and palynofacies observations to produce an integrated schema
of paleoenvironmental changes at the Paleocene-Eocene boundary for Northwest
Europe. As a petroleum geochemist, Sylvain focused on source-rock evaluation of
Central and South Atlantic Basins and the relationship between paleoenvironmental
settings and source-rock properties. He also worked on 0il-SR correlation using
biomarkers for European and African basins. The last couple of year, Sylvain helped to
develop a specific workflow combining palynofacies, Rock-Eval, kinetic and biomarker
data that allows a precise assessment of source-rock potential.

As an independent consultant, Sylvain is involved in several academic and industrial
projects including a review of Central & North Atlantic Source-Rocks with EGI and
a paleoenvironmental and characterization of the Autun Basin (France) and its
unconventional system with the Sorbonne Université. Sylvain is a board member of
the French Researcher on Organic Geochemistry association (FROG) since 2016. He is a
member of the European Association of Organic Geochemists (EAOG).

Selected Publications:

Behar, F., Delhaye-Prat, V., Chaboureau, A.-C., Garel, S., 2018. Detritic input quantification
in lacustrine petroleum systems: example of the pre-salt source rocks from the Lower
Congo Basin (Congo). AAPG International Conference & Exhibition 2018, Cape Town.
Abstract.

Chaboureau, A.-C., Garel, S., Mourlot, Y., Behar, F,, 2018. New insights of the Cretaceous
source rock potential in the Central Atlantic Ocean based on palynofacies analyses and
Rock Eval data. AAPG Annual Conference, Salt Lake City 2018. Abstract.

Garel, S., Behar, F, Schnyder, J,, Baudin, F, 2017. Control of paleoenvironmental settings
on primary fluids characteristics of lacustrine source rocks in the Autun Permian Basin
(France). In Baudin, F,, & Wendebourg, J. (Eds.), Petroleum Source Rocks. Bull. Soc. Géol.
Fr., 188, 29.

Garel, S., Quesnel, F, Jacob, J., Roche, E., Le Milbeau, C., Dupuis, C., Boussafir, M., Baudin,
F., Schnyder, J., 2014. High frequency floral changes at the Paleocene-Eocene Boundary
revealed by comparative biomarkers and palynological studies. Org. Geoch. 77, 43 - 58.

Garel, S., Schnyder, J., Jacob, J., Dupuis, C., Boussafir, M., Le Milbeau, C., Storme, J.-Y,,
lakovleva, A. I, Yans, J., Baudin, F, Fléhoc, C,, Quesnel, F, 2013. Paleohydrological and
paleoenvironmental changes recorded in terrestrial sediments of the Paleocene—Eocene
boundary (Normandy, France). Palaeogeogr. Palaeoclimatol. Palaeoecol. 373, 184 — 199.
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