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EXPERT GEOPRESSURE SOLUTIONS 
High-Quality Geopressure Prediction For Your Exploration Challenges 

 
 The analysis and prediction of pressure conditions in the subsurface ahead of the drill bit 
and while drilling is a critical aspect of the exploration process.  Geopressure analysis uses 
geophysical data from seismic or logging sources to estimate the confining stress, pore pressure 
and other parameters that are critical to proper basin modeling, prospect analysis and well 
completion.  The workflow for accurate and robust geopressure analysis must include a high level 
of integration and expertise in seismic analysis, log analysis and well performance analysis.  Our 
leading-edge geopressure experts provide robust solutions that can be easily integrated back into 
the interpreter workstation for use by your exploration team.  Fusion offers superior solutions in 
geopressure that will enhance your exploration efforts and dramatically reduce your drilling and 
completion costs.   
 

Geopressure is a critical property that must be understood to achieve success in your 
exploration and production efforts.  Fusion has assembled the finest team of pressure experts in the 
industry.  We believe that Fusion can offer superior solutions in geopressure that will enhance your 
exploration efforts and dramatically reduce your drilling and completion costs.  Geopressure 
analysis is directly applicable to the following problems: 

 
·  Basin-Scale Modeling and Pressure Analysis 
·  Prospect-Scale Pressure Analysis 
·  Hydrocarbon Migration and Maturation and Seal Analysis 
·  Pre-Drill Well Planning 
·  Reservoir Specific Pressure Analysis (Centroid Analysis) 

 
 

 
 

Understanding the pressure regimes in sedimentary basins is a fundamental part of the 
exploration process.  The pressure regime is a primary forcing agent in the maturation and 
migration of hydrocarbons, and their ultimate trapping in reservoirs that are reachable with the drill 
bit.  Fusion provides integrated geopressure analysis at the basin scale as part of our integrated 
interpretation services.  Geopressure analysis at this scale usually uses 2D seismic data or 3D if 
available and any well information that is available for the basin.  In cases where no well control is 
available, a qualitative assessment of the pressure regime using seismic velocities can still yield 
valuable insights into the hydraulic system of the basin, and can guide the explorationist to better 
judgements about the robustness of the petroleum system so that better economic assessments can 
be made for licensing rounds and regional exploration. 

 

BASIN-SCALE MODELING & PREDICTION 



 
 
 

 
 

Understanding the hydrogeology and pressure regime of a prospect is critical to developing 
a clear picture of how fluids are migrating and being trapped in the prospect.  Unfortunately, most 
prospects are developed without this critical information, which leads to a significantly larger 
number of dry holes in wildcat drilling.  Fusion offers prospect-scale pressure analysis as the next 
step in understanding the pressure regime of the basin as the exploration team refines its targets in 
preparation for drilling.  Prospect scale pressure analysis is typically done on 3D data and uses 
dense velocity analysis and the REVELTM process to obtain a detailed velocity structure that can be 
mapped into pressure using Fusion’s proprietary tools and expert knowledge.  The result of such a 
pressure analysis is a detailed 3D pressure map of the subsurface that can be integrated with 
hydrogeological flow modeling to determine the hydraulic behavior of the geological system, and 
better predict where hydrocarbons will migrate and be trapped, and whether regional and local 
seals will hold the hydrocarbon accumulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PROSPECT-SCALE PREDICTION 

Pore Pressure Gradient 

Fracture Gradient 



 
 

 
 
Real earth 3D pore pressure and fracture pressure regimes usually require multiple  pressure 
mechanisms to obtain robust predictions.  Fusion provides integrated 3D prediction including 
generation of pore pressure, fracture pressure and overburden stress volumes with full corrections 
for salt, volcanics and other exotic rocks to allow for the velocity, time-depth and density effects of 
these rocks.  Predictions are performed using undercompaction, unloading and secondary chemical 
compaction models that honor the geological setting and the thermal regime to assure the highest 
quality results with minimal error margins. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREDICTION WITH MULTIPLE MECHANISMS 

2D sections of interval velocity (A), pore pressure 
gradient (B) and fracture pressure gradient (C) 
from a 3D volume showing pressure variations in 
the subsurface in an onshore area in the Texas 
Gulf Coast region.  The 3-layer effective stress 
model used to generate the pore pressure volume is 
shown on the right (D).  The calibration at well 
“B” is shown in (E) 
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EFFECTIVE STRESS PLOT WITH UNLOADING &
SECONDARY COMPACTION (Negative Gradient)
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South Texas Control Well “B” Calibration
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2D sections of pore pressure gradient and fracture gradient from a 3D volume showing pressure variations in the 
subsurface in an offshore gas field in Mexico. 



 
 

Fusion provides its geopressure solutions using a state-of-the-art software package called GEOPRESSTM .  
GEOPRESSTM  is an integrated software package for geophysically-based geopressure prediction that was 
developed and patented by Conoco Inc.  GEOPRESSTM  has been licensed exclusively by Fusion for use in 
its service projects and also for sale as software to Fusion’s clients.  GEOPRESSTM  allows complete 
integration of wellbore and seismic data to perform calibration and prediction of pore pressure, fracture 
pressure, overburden, porosity and density as a function of time and depth, along with the gradients of the 
pressure attributes.  These data can be generated from 2D or 3D seismic volumes which are then utilized to 
generate well-specific predictions suitable for planning mud and casing programs. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUSION GEOPRESSURE TOOLS AND WORK FLOW 

Example of 3D pressure prediction in the 
Woodbine trend of Central Texas showing a 
strata-bound pressure cell that is caused by the 
maturation of hydrocarbons.  The effective stress 
diagram (A) shows the calibrations used with the 
velocity volume (B) to generate the resulting pore 
pressure gradient (C) and fracture gradient (D).  
The Woodbine is defined by the red and gold 
surfaces.  The red unloading trend in (A) was 
used to calculate effective stress in the unloaded 
interval within the Woodbine interval.  The log 
response of the unloading in the Woodbine is 
shown in (E). 
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The prediction of pore pressure and fracture 
gradient ahead of the drill bit is one of the 
most critical tasks in planning a well.  With 
deepwater well costs running upwards of $50 
MM per well, this process should never be 
taken lightly as it can save the operator 
millions of dollars in avoiding a single well 
intervention or pressure event.  Fusion offers 
its pressure prediction services as part of the 
planning process, and Fusion’s world-class 
experts work with the client’s drilling 
engineers to help them understand the results 
of this process.  Fusion’s experts have over 
100 years of experience in predicting 
pressures for well planning in a wide range 
of petroleum basins from around the world, 
including the prediction and modeling of 
reservoir pressures to assist in planning a 
robust casing and mud program for difficult 
wells.  We use our depth of expertise and 
global experience to provide our clients with 
robust pressure solutions that save them 
significant amounts of money and pressure-
related downtime on their wells. 
 
 

 
 
 
An important part of the pressure prediction process is to analyze the results of each well as they 
are drilled.  This analysis helps to improve the understanding of pressure regimes in and around 
petroleum prospects, and also improves the calibration process for pressure prediction related to 
future wells.  Fusion offers post-drill analysis to our clients as an extension of our pre-drill 
pressure prediction process.  The post-drill analysis allows the client to learn more about the 
pressure regime of their prospects, and can also help the geoscience team better assess the 
economic viability of prospects that may be marginal in size after the first exploration wells are 
drilled.  The post-drill analysis also closes the loop on the pre-drill process and allows an 
assessment of the true error bars on the pressure prediction in areas where little to no calibration 
information existed before the well was drilled.  The post-drill analysis can also integrate the 
learnings from previous wells with the planning for future wells so that difficult drilling zones, 
unusual formation properties and other adverse drilling conditions can be properly evaluated and 
understood in future wells to mitigate the risk of problems related to those conditions. 

 
 
 
 

PRE-DRILL PREDICTION 

POST-DRILL ANALYSIS 
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Example mud (blue curve) and casing design (red 
lines) including the management of predicted 
centroid pressures on reservoirs at their respective 
penetration points along the pressure path.  Shale 
pressures are in green, fracture gradient in 
orange and overburden in brown. 



Fusion has also developed an integrated geopressure work flow that includes expert seismic data 
conditioning, our proprietary velocity, tomography and inversion technologies and advanced petrophysical 
analysis.  The proper integration of these technologies into geopressure prediction assures that the pressure 
results are as robust as is possible within the constraints imposed by the seismic and well data that are 
available for a specific project. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
To discuss the application of Fusion’s geopressure technology to your exploration and production 
problems, please call us at our offices shown below.  Fusion provides integrated solutions that 
create maximum value for our clients and gives them an edge on the competition.  Fusion is based 
in Norman, Oklahoma and Houston, Texas.  For a complete listing of our services and technology 
solutions, please visit our web site.  
 

 

 
THE BEST MINDS 

THE BEST TECHNOLOGIES  THE BEST PROCESSES 
LINKED BY CONSISTENT COMMUNICATION 

 
 
�

Input Data

Petrophysics

Log Editing
Fluid Substitution
Shale Baselines

Log Data
Sonic
Density
GR/Vshale
Porosity
Resistivity

Pressure Data
RFT, MDT, MW

Velocity Data
VSP, check shots
Seismic Velocities

Elevations, Water
Depth, Locations

Seismic Data
Horizons & Faults

Apply Corrections For
Geodetics and Positioning
To Seismic, horizon and
Velocity data

Geodetic Corrections

Rock Properties Relations

Velocity Calibration

Calibrate Sonic, Check 
Shot, And Seismic Velocities

Shale Pressures vs depth
Velocity vs. Density
Velocity vs. Porosity

Calibration Step

Effective Stress vs. Velocity
Overburden vs. Depth
Fracture Pressure vs. Depth

Pore Pressure & Gradient
Fracture Pressure & Gradient
Effective Stress & Gradient
Overburden & Gradient
Porosity vs. Depth
Density vs. Depth

Make Predictions

Output Data

Pressure Attributes
Well Predictions
Centroid Estimates

General Work Flow For Geopressure Prediction

5277 Manhattan Circle, Suite 160 
Boulder, CO 80303 
303-661-0400 (phone) 
303-661-0401 (fax) 

8665 New Trails Drive, Suite 125 
The Woodlands, TX 77381 

281-363-8500 (phone) 
281-363-4657 (fax) 

www.fusiongeo.com 


