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GEOS4 is a specialised service provider and consultancy to the upstream 

sector of the petroleum industry since 2005. GEOS4 addresses problems in 

exploration, development and production using cutting-edge science for 

both conventional and unconventional plays. 

Building on the 40+ years combined experience of its co-founders, GEOS4 

focusses on predictions of the chemical composition and physical properties 

of petroleum, provides simple to complex Petroleum System Modelling, 

and offers high resolution polar compound analysis as well as a wide range 

of rock and fluid geochemical analysis. 

GEOS4 delivers fast and targeted results for small projects as well while lea-

ding large integrated projects, drawing from a pool of highly experienced 

specialists and partners on a case-by-case basis. 

Our specialised service know-how and activities are coupled with an 

aggressive and state-of-the-art research programme at GFZ German 

Research Centre for Geosciences in Potsdam, Germany.

We provide continued leadership as one of the premier 
consultancies worldwide specialised in advanced 
geochemistry 

We forge innovative solutions by integrating industry 
experience and academic research 

We improve our services and products continuously

We value our clients and partners

We value and support our team members to ensure 
a competitive quality advantage 

We strictly adhere to deadlines and maintain close 
contacts with the customer

We stand for quality in everything we do
BUSINESS INFORMATION
Business Name: GEOS4
Business Address: Peter-Huchel-Chaussee 88 | 14552 Michendorf | Germany
Email: info@geos4.com
Tel: + 49 (0)331-28 81 780
GEOS4 is a limited liability company (German “GmbH - Gesellschaft mit beschränkter Haftung”)
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→ ADVANCED ROCK AND FLUID GEOCHEMISTRY
GEOS4 offers full and rapid geochemical screening in order to select key areas and key samples 

for regional or prospect scale evaluations. Advanced services include the application of ultra 

high resolution mass spectrometry (FT-ICR MS) for the rapid evaluation of polar compounds (re-

sins or maltenes) in crude oils, seeps and stains.

→ KINETICS DATABASE
Our kinetics database contains activation energy distributions and single frequency factors for 

samples from all over the world. We provide high quality bulk and compositional kinetics for 

the modelling of source rock behaviour in conventional petroleum systems and the generation 

behaviour of tight lithologies in unconventional resource plays. 

→ REGIONAL DATA PACKAGES
We have collated PhaseKinetics data for specially selected potential source rocks into regional 

reports, covering the Norwegian Shelf, GoM, MENA, the Baltic, and many other areas. 

PhaseFinder packages are particularly useful in licensing rounds when predicting the relative 

volumes of gaseous and liquid phases, inferring migration pathways and predicting daughter 

compositions is required. 

ShaleGasFinder packages provide the relevant regional information for reconnaissance-level 

assessment of regional shale gas prospectivity. 

ShalePayFinder packages focus on regional liquid and gas-condensate potential.

→ SHALE RESOURCE RECONNAISSANCE, CHARACTERIZATION, DEVELOPMENT
GEOS4 offers specialized services in support of unconventional resource exploitation, all the way 

from reconnaissance, through detailed profiling to production development. All elements of the 

Exploration Equation are covered- namely organfacies, generation, expulsion, retention, GOR 

and HC-quality.

→ PETROLEUM SYSTEMS MODELLING
GEOS4 offers maturity and fluid-flow modelling expertise to predict if, and how, a reservoir has 

been charged with petroleum. Source facies, timing of generation, migration routes, quantities, 

and fluid type in the subsurface or under surface conditions are all addressed using PetroMod® 

software. Models can be performed in 1D, 2D, or 3D.

→ PREDICTION OF PETROLEUM COMPOSITION AND PROPERTIES
GEOS4 focusses on predictions of the chemical composition and physical properties of petrole-

um in both conventional and unconventional plays. GEOS4’s exclusive PhaseKinetics compositi-

onal kinetics approach rapidly and inexpensively quantifies the gas and oil expelled from source 

kitchens (GOR, CGR), as well as their phase state (1- or 2-phase), under varying P-T conditions. 

Results are directly plugged into PetroMod® and TEMISflow® basin modelling software.

Our Portfolio

THINK MOLECULAR – IT TRANSLATES INTO PAY!
GEOS4 offers state-of-the-art solutions to the sourcing and trapping problems 
encountered in exploration, development and production. We specialise in 
predicting gas-oil ratio, phase behaviour and bulk petroleum properties in 
conventional and unconventional plays.
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GEOS4´S EXCLUSIVE PHASEKINETICS APPROACH
With its exclusive and science-based approach called PhaseKinetics, GEOS4 accurately predicts 

charge timing, fluid volume and composition both rapidly and inexpensively, based on calibra-

tions from major petroleum provinces worldwide. Using a combination of open and closed system 

pyrolysis techniques, bulk kinetic and compositional information are obtained, and compositions 

are integrated into a compositional kinetic model. The end result is a predictive ability which al-

lows the prediction of hydrocarbon physical properties (GOR, saturation pressure and formation 

volume factor). 

Turnover time for a typical project is 6-8 weeks, but is tailored to the needs of the customer. 

EQUIPMENT

→ TOC determination and Rock-Eval: Leco SC-632 instrument and Rock-Eval 6.

→ Pyrolysis gas chromatography: Agilent 6890 Gas Chromatograph 
 with a Quantum MSSV-2 Thermal Analysis System©. 

→ MSSV-, thermovaporisation- and pyrolysis gas chromatography mass spectrometry: 
 ThermoFinnigan Trace-DSQ/GC with a Quantum MSSV-2 Thermal Analysis System©. 

→ MSSV pyrolysis and thermovaporisation: Agilent 6890 Gas Chromatograph 
 with a Quantum MSSV-2 Thermal Analysis System©. 
 
→ FT-ICR MS: 12 T FT-ICR mass spectrometer from Bruker Daltonik.

OUR CLIENTS
WE HAVE WORKED SUCCESSFULLY WITH BOTH LARGE AND SMALL PETROLEUM INDUSTRY 
COMPANIES AND COOPERATE WITH GEOLOGICAL SERVICES AND RESEARCH INSTITUTIONS. 

Technology

STATE-OF-THE-ART ANALYTICAL AND INTERPRETATIVE SERVICES
We offer access to advanced and integrated analytical and interpretative services.
Strict adherence to deadlines and close contact to the customer are our priorities.



BRIAN HORSFIELD, MANAGING DIRECTOR AND CEO

Brian Horsfield is co-founder of GEOS4, and CEO. He graduated in Geology from Durham University, 

UK, and obtained his Ph.D. in Organic Geochemistry from Newcastle University, UK. He has worked 

with the petroleum industry since 1978, beginning with Conoco and Arco where he conducted 

research and service on marine and non-marine petroleum provinces worldwide. 

Brian is Full Professor of Organic Geochemistry and Hydrocarbon Systems at the Technical University 

of Berlin, Germany, as well as Leader of Organic Geochemistry at GFZ German Research Centre for 

Geosciences, Potsdam, Germany. The evaluation of gas-in-place and producibility in unconventio-

nal hydrocarbon systems of the USA, South Africa, China and North Africa are key activities in service 

and research at the present time. He has more than 200 publications in leading journals. 

NICOLAJ MAHLSTEDT, PETROLEUM SYSTEMS ANALYST

Nicolaj Mahlstedt joined GEOS4 in 2013 as Petroleum Systems Analyst and he is also active as 

Postdoc in Organic Geochemistry at GFZ German Research Centre for Geosciences, Potsdam, Germany.

He studied Applied Geosciences at the Technical University of Berlin and conducted his Ph.D. inves-

tigating High Temperature Methane generating processes, a topic having immediate application in 

both conventional and unconventional gas plays. His major scientific interests include petroleum 

systems analysis, oil and gas retention processes, compositional kinetic modelling and the 

development of geochemical screening tools. 

VICTORIA SACHSE, CONSULTANT BASIN MODELLER

Victoria Sachse joined GEOS4 in 2012 as Consultant Basin Modeller. Currently, she works also as 

Senior Researcher at the Institute of Geology and Geochemistry of Petroleum and Coal, RWTH 

Aachen University, Germany.

Victoria studied Geosciences at RWTH Aachen University, where she obtained her Ph.D. dealing 

with the characterisation of petroleum source rocks and their relation to basin evolution. She was a 

Postdoc at GFZ German Research Centre for Geosciences, Potsdam, Germany, where she worked on 

her favourite scientific topics, including sedimentary basins dynamics, organic geochemistry, petro-

logy, kinetics of hydrocarbon systems and petroleum system/basin modelling. 

ANDREAS HÜBNER, MARKETING MANAGER

Andreas Hübner joined GEOS4 in 2013 as Marketing Manager. He studied Geology at the Free Uni-

versity of Berlin, Germany, and the University of Edinburgh, UK. He holds a Ph.D. in Geochemistry 

from the Free University of Berlin, Germany, and worked as Postdoc at the University of Utrecht, The 

Netherlands, and at GFZ German Research Centre for Geosciences, Potsdam, Germany. 

People at GEOS4

EXPERIENCE WHERE IT COUNTS
Our dedicated team works closely with clients new and old, large and small, for 
conducting projects and training staff. On-site and virtual project work are possible.



→ Geochemical controls of GOR in the Wolfcamp Formation, Permian Basin,  
 Texas

→ Petroleum generation and PhaseKinetics characteristics of samples from  
 various basins in Queensland

→ Petroleum generation and PhaseKinetics characteristics of Beetaloo   
 Basin samples,  wells Altree-2 and Walton-2

→ Potential of Nonconventional HC Resources of Kaliningrad

→ Barents Sea-Hammerfest Basin, Loppa High and Tromsø Basin 
 3D Modelling: Effects of Plio-Pleistocene glaciations on petroleum 
 systems in the SW Barents Sea

→ Petroleum generation characteristics of the Eagle Ford Formation, 
 Brown  Limestone and Kimmeridge Clay: insights from PhaseKinetics 
 and mass balance modelling

→ Petroleum generation characteristics of 30 samples from Colombia

→ Bulk characterization of Jurassic and Cretaceous source rocks in the 
 Norwegian Central Graben and Viking Graben

→ On the Shale Gas Potential of the Georgina Basin

→ Central Haltenbanken 3D Modelling

→ Compositional kinetic model of hydrocarbon generation, 
 Shilaif Formation, Abu Dhabi
→ Western Barents Sea and Haltenbanken 3D Modelling, Vøring Basin 
 3D Modelling Re-Assessment

→ Compositional kinetic model of hydrocarbon generation, Nile Delta
→ Oil and gas generation characteristics of four kerogens provided by   
 Geoscience Australia

→ Oil and gas generation characteristics of source rock samples from 
 Mexico as inferred from PhaseKinetic analysis

→ Compositional kinetic models of petroleum generation and Carbon 
 isotopic compositions of gases from Triassic coaly source rocks of the   
 Dampier Sub-Basin
→ Petroleum generating characteristics of cores and cuttings from Trinidad

→ Petroleum generation and PhaseKinetics characteristics of four source   
 rock samples from Denmark 

di Primio, R. & Horsfield, B. (2006) 
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Microscale Sealed Vessel Pyrolysis. In: Grice K. (editor) Principles and Practice of Analytical 
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Horsfield, B. & di Primio, R. (2014) 

Fluid Compositional Prediction in Conventional and Unconventional Petroleum Systems. 

SPE Unconventional Resources Conference, 1-3 April, The Woodlands, Texas, USA. 

http://dx.doi.org/10.2118/169016-MS

Mahlstedt, N. & Horsfield, B. (2012) 

Metagenetic methane generation in gas shales I. Screening protocols using immature samples. 

Marine and Petroleum Geology, 31, 1, 27-42.

Pötz, S., Horsfield, B. & Wilkes, H. (2014) 

Maturity-Driven Generation and Transformation of Acidic Compounds in the Organic-Rich 

Posidonia Shale as Revealed by Electrospray Ionization Fourier Transform Ion Cyclotron 

Resonance Mass Spectrometry. Energy & Fuels, 28, 8, 4877-4888, DOI: 10.1021/ef500688s

→ Vøring Basin prospectivity and risks based on 3D basin modelling

→ Asphalts in the Wilcox petroleum system

→ 3D Basin Modelling Rautenberg Area, Lower Saxony Basin, Germany

→ Oil and gas generation characteristics of source rocks from West Africa

→ Hydrocarbon and CO2 generating characteristics of samples from 
 offshore southern China

→ Burial history modelling and petroleum fluid bulk compositional 
 predictions on the Vøring Basin, Mid-Norway
→ Mauritania: PhaseKinetics compositional modelling parameters for the 
 petroleum source in the K4/FH reservoir

→ Rapid fingerprinting of solid “bitumens” using Rock-Eval/TOC and 
 pyrolysis gas chromatography

→ The conversion of oil into gas in petroleum reservoirs at high maturities
→ Burial history modelling and petroleum fluid bulk compositional 
 predictions on the Vlaming and Mentelle Sub-basins, offshore Southern   
 Western Australia
→ Oil and gas generation characteristics of source rock samples from India   
 as inferred from PhaseKinetic analysis

→ Insights into the composition and structure of selected potential 
 gas  shales

→ On the oil and gas generating potential of seven Qusaiba samples, 
 Saudi Arabia

→ Oil and gas generation characteristics of seven source rocks from the   
 Perth and Caernarvon Basins

→ Predicting the petroleum generating characteristics of potential source   
 rocks and generative source rocks in Egypt: analysis of rocks and   
 petroleum asphaltenes 

→ Oil and gas generation characteristics of a source rock sample from well  
 Handil-1, Indonesia as inferred from PhaseKinetic analysis

→ Kinetic parameters of petroleum generation for thirteen Pannonian and  
 Paleogene rock samples
→ Oil and gas generation characteristics of a source rock sample from 
 Mauritania as inferred from PhaseKinetic analysis

TRACK RECORD NO BLACK BOXES
SELECTION OF PROJECTS IN ORDER TO DEMONSTRATE GEOS4´S SCOPE OF WORK. OUR CONCEPTUAL APPROACH TO PRE-DRILL PAY DEFINITION IS SCIENCE-BASED 

AND RELIES ON PUBLISHED RESULTS. THIS IS A SELECTION OF FIVE PUBLICATIONS 
WITH MAJOR IMPACT FOR THE WORK OF GEOS4. 

“We usually find oil in new places with old ideas. Sometimes, also, we find oil in an 
old place with a new idea, but we seldom find much oil in an old place with an old 
idea. Several times in the past we have thought that we were running out of oil, 
whereas actually we were only running out of ideas.” 

Parke Dickey (1958) 
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