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Overview

(1) MicroPro company portrait

(2) Surface exploration - MPOG / Geochemistry

(3) Field and laboratory workflow

(4) Results
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Basics of surface exploration

Hydrocarbon gas anomaly in
halo due to intense central
microbial activity

Apical microbial
MPOG anomaly

Hydrodynamic

discharge Cior

hydrocarbons

Migration
Gaseous leakage

Fluid
leakage

ANTICLINAL TRAP
SURFACE GEOCHEMICAL SIGNALS

MODIFIED BY MICROBIAL ACTIVITY

modified after Schumacher, 1996

MPOG / Geochemistry

: \( e

Transport processes:
|dentifiddtiosiam@ffQsiamtification of hydrocarbon
signals Byagsochby miaiesgraphy (Direct)

Ampliﬁ(%uﬁséimg%ﬂ%%s roé%%rgon signals by HC-
degrading microorganisms in soil (Indirect)
For Brigingr®ened: offshore exploration with
minimaPeessiiesraeigtds impact

Applic'aﬁ%or?/?%% Wildcat to reservoir

chagackerizakioRtion Rate:
= 0.6 - 2m / day

(Rice et al. 2002, AAPG Studies in Geology, 48:157-174)
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Geology & Geochemistry MPOG ity o e e
Geophysics Surface exploration Surface exploration e
Surface Mineral Composition Yes No Yes
HC-Seeps Yes Yes Yes
Presence Yes (shallow) (Yes — approx via C-1so) No
Cap-Rock Efficiency No No Yes
Presence Yes (shallow) Yes No
Reservoir Porosity / Permeability No No No
HC-Content No Yes - approx Yes — approx.
Presence Yes (shallow) Yes No
Source Maturity No No Yes
Rock Migration No (Yes — approx via C-Iso) Yes - approx
Genetic Potential No No No
Type Yes (shallow) No No
Relief Yes (shallow) No No
Structure Depth Yes (shallow) No No
Closure Yes (shallow) No No
Stratigraphic trap Yes (shallow) (Yes — approx via C-lso) Yes
| 2 (10) | 4(7) 7
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e Exploration - Field workflow

tionghe npigrobial sampling

Section for geochemical sampling

Bottom

R ',’h' o % V“'*, Yo ;&’5:“\ ; ‘
1) orgh,gjg,epogeﬁﬂmﬁ@nl samples andauger 3) MPOG sampling
i N . e ) 4 | TeAET =S S
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4) IsoJar sampling 5) Addition of stabilizers 6) Final sample set
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Field survey - Kassanje basin, Angola

Field team
convoy

Sampling team

Bitumen outcrops
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Field survey - Barents Sea, Norway

Bottom Grab Sampler
Penetration: 0.2 - 1 m

Piston Corer
Penetration: 1 - 6 m

e.g. MV SEA PROFILER (Gardline UK)
Hydrographic and Geophysical Survey Vessel
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Integrated

Interpretation
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Basics of Microbial Prospecting

Significantly increased cell count and biochemical activity of methane- and hydrocarbon-
oxidizing bacteria: “Microbial Anomalies”

Separate biochemical pathways for methane and HCs allow differentiation between:

n
€0 = Scalef
cale for
Oil G Cat
'T‘ 2 H,0 | - L 0il [MU] Gas [MU]
| | | | Background 0—40 0-40
Meth | || | Inconclusive zone 40-50 40-50
| | | | Anomaly B 50-75 50-75
0 B Anomaly A 75-100 75 - 100
2 - - Anomaly A’ > 100 =100 r Methane: 2 — 200 ppm
CH,
T ground: ~ 1.7 ppm
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Basics of Geochemical Prospecting

Significantly increased gas concentration and detectable shift of gas component ratios:
“Geochemical Anomalies” - “Wet/Dry Gas - Oil/Condensate”

Analysis of component-wise dC isotopes allows for differentiation between

biogenic/thermogenic hydrocarbons -
as
46
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I Colun| . c3 nes
‘ Separate col< Nl g NS co2
e ‘ } iC4 iCs
— ‘ Ca=
B Combustion Tube o IJ Isotope Ratio R : ’ =2 J l necCil
| Detector
Compound . Remove
Separation RN interferences 00:00:00 00:06:40 00:13:20 00:20:00
HOST IN PARTNERSHIP WITH STRATEGIC PARTNERS
" — ST d})\ MicroPro GmbH
economic § W, NIPDB / S anns f?,‘. 1 SNC RO \-) Microbiological Laboratories
association 5 e eidel \J P
of namibia W \\\\/// .I...,.If..-..-‘ d // Foundaﬁon auf\n;c:x? i\:-.'..':AH..Ii.\'.'\;. TR HRE yo |I_| nh!' EOS #Nam-'b'a OGC25
Jakob Kretschmer Slide 11



ENDORSED BY

> . From exploration to action:
N.amlbla Positioning Namibia as the next energy frontier
Oil and Gas Conference

Added value of microbial/chemical surface exploration

= Reduce the risk of drilling dry holes
0 leferentlat:on between oil and gas reservoirs

= Applicable offshore and onshore
= Simple and rapid sampling procedure -
= Environmentally friendly [
= Successful worldwide
a ¢
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Thank you

Jakob Kretschmer
jk@micropro.de
Geophysicist

www.micropro.de
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