
Introduction

GAMMA RAY AND 
SPONTANEOUS POTENTIAL 

LOGGING CORE

LEARNING OBJECTIVES

By the end of this lesson, you will be able to:

 Identify three or more ways to convey openhole logging tools
into the borehole, and the impact of hole angle

 Explain why log calibrations and “repeat sections” are performed
 Recognize the key elements of an openhole log “print” and list

at least five types of data on the heading
Describe the relationship between logging tool depth of

investigation and bed resolution
 Explain what is meant by “curve blocking” and explain why it is

useful
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THE PETROPHYSICAL “DETECTIVE”

Petrophysical evaluation 
 Identify, quantify subsurface

hydrocarbon resources
 Evaluate fluid, rock properties
 Conduct single or multi-well

studies
Deliverables
 Static and Dynamic reservoir

description
 Fluid distribution (at and away

from wellbore)
 Calibrated determination of rock

properties using multiple data
types

MEASUREMENTS ARE BOTH DIRECT, INDIRECT!

Direct measurements:
 Direct comparison
 (e.g., ruler, weighing scales)
 Very few in petrophysics
 Velocity is a direct measurement

Indirect measurements:
 Via the effect on something else
 (e.g., temperature via Hg expansion)
 Porosity is an indirect measurement

Calibration is always required
 Logging tool “calibration” is a verification that the logging tool is

functioning properly and reading correctly across an appropriate
range
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HYDROCARBON VOLUME – WHAT’S DIRECT?

(1 - Sw)HCVOL = A * *** h (N/G) 

TRADITIONAL LOGGING COMPANIES

Traditional Logging Companies for Open Hole Logging
Wireline
 Schlumberger
 Baker - Atlas
 Halliburton
 Weatherford (formerly Reeves)

Logging while drilling
 Anadrill (part of Schlumberger)
 Baker-Hughes Inteq (including Teleco)
 Sperry (part of Halliburton)
 Weatherford (Precision)
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HORIZONTAL WELL LOGGING

Pipe Conveyed 
Logging or Drill Pipe 

Assisted Logging

HORIZONTAL WELL LOGGING

Other options:
Coiled Tubing Unit 
Use of a tractor to pull 
the tool string down to 
desired depth
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LOGGING WHILE DRILLING

Logging While Drilling (LWD) is the alternative to wireline logging.

LWD tools are built into drill collars and contain very sophisticated 
electronics designed to withstand extreme vibrations and high 
temperatures and pressures. 

KEY ELEMENTS OF THE LOG

HEADING
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KEY ELEMENTS OF THE LOG

REMARKS

KEY ELEMENTS OF THE LOG
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KEY ELEMENTS OF THE LOG

KEY ELEMENTS OF THE LOG

REPEAT SECTION
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KEY ELEMENTS OF THE LOG

KEY ELEMENTS OF THE LOG
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IMPORTANT INFORMATION: LOG HEADER

 Depths
 Casing depths
 Permanent datum
 Type of mud and 

properties
 Resistivities
 Rig elevation

Header Key Information:

THE “REMARKS”: SEE ANY PROBLEMS?

 What occurred during logging

 Services provided

 Tool string makeup

 Total depth remarks

 Environmental corrections

The Remarks section 
includes:
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Formation Properties
 Rock type
 Porosity
 Permeability
 Fluid type (oil, gas, water)
 Fluid Volume (saturation)
 Formation tops
 Fractures

Open Hole Logs
 Gamma Ray and SP logs   
 Resistivity (Laterolog, Induction)
 Nuclear (Density, Neutron)
 Acoustic
 Nuclear Magnetic Resonance
 Formation Imaging 
 Sampling (pressures and fluids)

OPEN HOLE LOGGING TOOLS

PRINCIPLE OF LOG INTERPRETATION

Introduction 
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BASIC LOG ANALYSIS QUESTIONS

 

 

BASIC LOG ANALYSIS QUESTIONS
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BASIC LOG ANALYSIS QUESTIONS

 

 

oil or gas

BASIC LOG ANALYSIS QUESTIONS

 

 

light oil or heavy oil
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BASIC LOG ANALYSIS QUESTIONS

 

 

sweet gas or sour gas

BASIC LOG ANALYSIS QUESTIONS

There are “Quick-Look” and more “Advanced” Techniques

Net Pay, Porosity, Water Saturation, and Permeability
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PARAMETERS NEEDED

Lithology 
and Porosity

Resistivity of 
Rocks and 

Fluids

Formation 
Factor

Formation 
Water 

Resistivity –
Rw

Water 
Saturation –

Sw

Hydrocarbon 
Indicator(s)

Permeability 
Relationship

END PRODUCT – “ANSWER LOG”

Delineates Lithology, Fluids
 Sandstone, limestone, dolomite, etc. 

(Reservoir)
 Shale, etc. (Non-reservoir)
 Oil, Gas, Water

Quantifies
 Porosity
 Water, Oil saturation
 Net Feet of Pay

But, more information is needed
 Does apparent pay flow?
 Is mineralogy affecting log response?
 What does water saturation (Sw) 

calculation mean?
 Is it a “calibrated” result?

(1585)

(1615)

(meters)
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BASIC LOG INTERPRETATION

Understanding Tool Physics and Tool Response

Depth of investigation and resolution

Tools utilized and brief description of operating principles

Principles of interpretation specific to tools to determine:
 Net-Gross
 Porosity
 Resistivity
 Saturation
 Permeability

Overlays, “quick-looks,” and cross-plots

DEPTH OF INVESTIGATION AND RESOLUTION OF LOGGING 
TOOLS
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READING LOG RESPONSES

Logging tools have vertical resolution limits

Adjacent beds lithology contrasts affect log response

Quick look evaluation blocking averages readings over intervals

Block boundaries at same depth on all log curves for well 
evaluated

CURVE BLOCKING TO HIGHLIGHT ZONES

depth

True formation profile

Log response

Blocks used for evaluation
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LEARNING OBJECTIVES

 Identify three or more ways to convey openhole logging tools
into the borehole, and the impact of hole angle

Understand why log calibrations and “repeat sections” are
performed

Recognize the key elements of an openhole log “print” and list at
least five types of data on the heading

Understand the relationship between logging tool depth of
investigation and bed resolution

Understand what is meant by “curve blocking” and explain why it
is useful
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