
Seismic, Well Log and Core Data
Integration 

WGCG Geo-Data Workshop

15/2/25 KSCC

Ray Pratt

https://www.wgcg.co.uk/wgcg-feb-2025-workshop/

https://www.wgcg.co.uk/wgcg-feb-2025-workshop/


SEISMIC

To convert time reflections to a depth surface we need 
to know the velocity. depth = velocity x time. The 
velocity of a rock is a fundamental physical property 
related to its hardness.



Integrating seismic with well logs



Well Geological Data Records

• Mudlog

• Completion / Composite Log

• Computer Processed Interpretation (CPI)

• Core Data
• Biostratigraphy

• Other – Fluids, Pressure, Samples, Reports etc



Mud Log

• A mud log typically displays ROP, depth, 
cuttings lithology, gas measurements and 
cuttings descriptions along with notes on mud 
rheology or drilling parameters.

• How to read a mudlog (YouTube)
– https://www.youtube.com/watch?v=P6yly2mHU1s&t=4s

https://www.youtube.com/watch?v=P6yly2mHU1s&t=4s




Download of 
abbreviations is 

available
https://geotechn

ology-
sciences.blogspo
t.com/2011/05/a
bbreviations-of-
mudlogging.html



COMPLETION LOG

• This is a graphical log containing all the primary 
measurements in a wellbore. 

• As a minimum it will contain 
– Well header data  
– Primary well logs. 

• The Composite Log should integrate the geological 
columnar section with selected petrophysical logs i.e. 
– a lithology indicating log, 
– a porosity log and 
– a resistivity log. 
– Geological zones 
– Lithology core intervals 
– Testing intervals 
– Casing / liner seats 



Completion Log





CPI

• Well logs data are the most widely used data to evaluate 
subsurface rocks, their petrophysical properties include 
porosity, permeability and fluid saturation.

• Well logs present a concise, detailed plot of formation 
parameters versus depth. From these plots, interpreters can 
identify lithologies, differentiate between porous and 
nonporous rock and quickly recognize pay zones in subsurface 
formations. The ability to interpret a log lies in recognizing the 

significance of each measurement.

https://www.slb.com/resource-library/oilfield-review/defining-series/defining-log-interpretation



CPI



https://www.scribd.com/do
c/191399572/Log-
Responses

The document discusses formation 
evaluation and provides a general 
log matrix showing expected 
responses for different logging 
tools in various rock types. It 
includes lithology, resistivity, 
density, neutron, and other logs for 
materials like shale, sandstone, 
salt, gas and oil.



Integration of Core with Log Evaluation

• Important Parameters derived from core

– Porosity

– Permeability

– Grain density

– Rw

– SW

• SCAL data – not discussed



Core received at the lab.



CORE PHOTOS



Damage due to gas expansion on rapid POOH with “low” permeability core. Core shattered and wedged 
into inner barrel. Required to slab with liner in place. 15/12-12 (Varg field) Oxfordian sandstone.



2/12-1 CPI



Metrics vary

• Apparent disparities between core data and 
CPI data may be down to

– Depth discrepancies

– Bed thickness (averaging)

– Environmental influences

– Measure core at effective stress





Vertical Resolution & Depth of Investigation - Comparisons

Routine core 
analysis plugs are 
1”  c. 2.5 cm dia

SCAL plugs are 
1.5” c 3.8cm dia



Collecting data from the subsurface
Depth of investigation

Tool
Resolution

vertical depth

Gamma Ray 40cm 10cm

Density 20cm 10cm

Neutron 40cm 20cm

Resistivity 35/60/60cm 25/75/230cm

Sonic 60cm 20cm
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Average tools at average logging speeds in average holes

Average invasion depth:

WBM: 60cm

OBM: 5cm
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Resistivity Tool Vertical Resolution
Conductive beds v resistive beds



Integrating Core and CPI data into the Reservoir Model
Reservoir Engineering Data Sources



Summary

•This talk has focussed on how different types of data sets can be calibrated 
and integrated to create a reservoir model
•Exploration and the drilling of boreholes results in large volumes of geological 
information
•Huge databases of information are available in the form of plots and reports, 
commonly free of charge 
•UK, Eire, Norway, Netherlands and Denmark (including Greenland) all have 
national repositories that are accessible by the general public



https://www.sodir.no/en/diskos/wells/

https://www.sodir.no/en/Norge Diskos Well Data

https://ukogl.org.uk/archives/

https://www.nlog.nl/en/oil-and-gas

https://eng.geus.dk/products-services-facilities/archives/well-data-archive

https://eng.geus.dk/products-services-facilities/data-and-maps/national-well-database-jupiter

https://pub.geus.dk/en/publications/?pageSize=50&ordering=publicationYearThenTitle&descending=true&showAdvanced=false&andCo
nceptIds=2c027024-e5f5-4383-98c1-51c842f6df13&allConcepts=true&inferConcepts=true&searchBy=RelatedConcepts

http://gis.dcenr.gov.ie/internetIPAS/servlet/internet/IPAS2IHome

https://www.nstauthority.co.uk/data-and-insights/data/

https://ndr.nstauthority.co.uk/

Norway

https://www.geamap.com/enSpanish Geological maps

https://www2.bgs.ac.uk/gsni/
https://www2.bgs.ac.uk/gsni/tellus/data_licensing/index.html



https://ukogl.org.uk/archives/

https://ukogl.org.uk/archives


Graphic Logging - Reference
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