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First 3DStratBlock, started with
well at inclination ~ 67 degrees

Type Log (Gamma)
from XXXX Pilot Hole;
scaled onto [11,300]

Well path

Gamma
from well

ParamTuner Screen; 3DSB#0

Gamma
from well
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Calibrate 3DStratBlock to select
signal features during landing

Getting well landed...3DSB#1
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Calibrate 3DStratBlock (3DSB) to
select signal features during landing

Getting well landed...3DSB#2

In reality, bed thicknesses drilled (while landing or drilling horizontally)
are not precisely known and will vary compared to any type log. The
absolute accuracy of the 3DSB dip magnitude depends on the absolute
accuracy of the bed thickness. To estimate stratigraphic location
however, we may safely assume one (e.g., thickness) and calibrate the
other (e.g., dip), or we may simply introduce an artificial ‘fault’, and|or we
may ignore subtle thickness variations as was done here.
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Getting well landed...3DSB#3

3DStratBlock parameters
are tuned by observing
the mapping of gamma
data onto the type
log…good fit means
good location estimate
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Getting well landed...3DSB#4
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Getting well landed...3DSB#5
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Getting well landed...3DSB#6
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Cross-section Screen

Check the “big-picture”
intermittently and confirm
things “make sense”; assess
planned path change needs
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Getting well landed...3DSB#7
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Well landed on target...3DSB#8

Note: gamma magnitude not
matching; can use this and all
prior calibrated 3DSBs to
create a new/derived type
log…best for current LWD tool
in BHA (see next slide)
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Derived Type Log

Derived Type Log Created…

Note: 3DSBs 0-8 were used to
create the derived type log
shown here. Use this to
geosteer rest of well if possible.
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Geosteering...3DSB#9
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Geosteering...3DSB#10
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Geosteering...3DSB#11
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Cross-section Screen

Sometimes…good idea to
‘tag’ gamma magnitude of
target and show such with a
line of constant value (blue
line below) on the cross-
section
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Geosteering...3DSB#12
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Geosteering...3DSB#13
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Geosteering...3DSB#14
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Geosteering...3DSB#15

This gamma signal variation is
not noise! More likely is that the
zone has many small faults!!!

http://northonline.northseattle.edu/gel101tb/images/Figure9-11.jpg

bush for scale

possible signal

path
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Geosteering...3DSB#16
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Cross-section Screen
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Geosteering...3DSB#17



www.makinhole.com

Geosteering...3DSB#18
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Geosteering...3DSB#19
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Geosteering...3DSB#20
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Geosteering...3DSB#21



www.makinhole.com

Geosteering...3DSB#22

A different interpretation could have mapped it
down here. There is interpretation uncertainty
with technical geosteering. The level of
uncertainty definitely can differ for different
3DSBs (i.e., some more confident than others).
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Geosteering...3DSB#23
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Geosteering...3DSB#24

30ft FAULT! Same clean
gamma drilled on landing.

One likely possibility.
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Cross-section Screen

30ft FAULT! Same clean
gamma drilled on landing;
shown here as (red) line of
constant value.

One possibility.
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Geosteering...3DSB#25
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Geosteering...3DSB#26
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Geosteering...3DSB#27
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Geosteering...3DSB#28

Another 30ft FAULT!
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Geosteering...3DSB#29
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Cross-section Screen

Always check the “big-picture”
intermittently and confirm
things “make sense”; assess
planned path change needs
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Geosteering...3DSB#30
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Geosteering...3DSB#33

The gamma magnitude at the end of this
3DStratBlock is larger than prior seen. Need to
use 1st type log instead of derived one.
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Geosteering...3DSB#33

1st type log now enabled. Knowing to do this
wasn’t logical until high gamma was evidenced.
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Cross-section Screen

TVD Scale is greatly exaggerated.
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Cross-section Screen

Different perspective…MD:TVD ratio of 3:1

Geologists and reservoir simulation engineers want to know
about these kinds of geologic features; may help explain
production behavior and affect development plans!!!
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Geosteering...3DSB#34

Slight distortion from block with very large
dip relative to prior block. Ignore it and focus
on big picture. SE LLC can explain this.

Calibrate to select signal features.
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Geosteering...3DSB#35

15ft FAULT!

15ft FAULT!
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Geosteering...3DSB#36
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Cross-section Screen

Different shale magnitudes
further validate interpretation
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Geosteering...3DSB#37
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Geosteering...3DSB#38
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Geosteering...3DSB#39
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Geosteering...3DSB#40
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Cross-section Screen
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Geosteering...3DSB#41
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Geosteering...3DSB#42
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Geosteering...3DSB#43
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Geosteering...3DSB#44
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Geosteering...3DSB#45
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Geosteering...3DSB#46
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Geosteering...3DSB#47
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Geosteering...3DSB#48
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Geosteering...3DSB#49
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Geosteering...3DSB#50
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Geosteering...3DSB#51…TD

TOTAL DEPTH REACHED!
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Cross-section Screen
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MD:TVD ratio of 3:1

Example of ‘regional dip’ being in-part
attributable to faulting (vice pure bed dipping).
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Different perspective…MD:TVD ratio of 8:1
with offset beds displayed.

SHALE

SHALE



www.makinhole.com

MD TVD N E 3DStratBlock X Y Z
9263 9198.95 -308.7897 190.1086 0 190.1086 -308.7897 -9198.95

9273.5 9198.909 -317.5543 194.216 0 194.216 -317.5543 -9198.909
9284 9198.869 -326.3216 198.3187 0 198.3187 -326.3216 -9198.869
9284 9198.87 -326.3216 198.3187 1 198.3187 -326.3216 -9198.87

9302.5 9200.579 -341.7505 205.5431 1 205.5431 -341.7505 -9200.579
9321 9202.295 -357.2545 212.7546 1 212.7546 -357.2545 -9202.295
9321 9202.3 -357.2545 212.7546 2 212.7546 -357.2545 -9202.3
9335 9201.139 -369.1066 218.1962 2 218.1962 -369.1066 -9201.139
9349 9199.963 -381.105 223.6849 2 223.6849 -381.105 -9199.963
9349 9199.96 -381.105 223.6849 3 223.6849 -381.105 -9199.96
9372 9200.057 -401.1848 232.9072 3 232.9072 -401.1848 -9200.057
9395 9200.154 -421.624 242.1672 3 242.1672 -421.624 -9200.154
9418 9200.253 -442.2223 251.4756 3 251.4756 -442.2223 -9200.253
9418 9200.25 -442.2223 251.4756 4 251.4756 -442.2223 -9200.25

9441.667 9200.25 -463.3412 261.2475 4 261.2475 -463.3412 -9200.25
9465.333 9200.25 -484.4075 271.0441 4 271.0441 -484.4075 -9200.25

9489 9200.25 -505.4823 280.9357 4 280.9357 -505.4823 -9200.25
9489 9200.25 -505.4823 280.9357 5 280.9357 -505.4823 -9200.25
9501 9199.739 -516.1826 286.0159 5 286.0159 -516.1826 -9199.739
9513 9199.227 -526.8948 291.1666 5 291.1666 -526.8948 -9199.227
9513 9199.231 -526.8948 291.1666 6 291.1666 -526.8948 -9199.231
9532 9200.23 -543.8654 299.4616 6 299.4616 -543.8654 -9200.23
9551 9201.232 -560.8293 307.9076 6 307.9076 -560.8293 -9201.232
9551 9201.231 -560.8293 307.9076 7 307.9076 -560.8293 -9201.231

9595.75 9200.802 -600.8305 327.7794 7 327.7794 -600.8305 -9200.802
9640.5 9200.373 -640.8033 347.7099 7 347.7099 -640.8033 -9200.373

Export Coordinates of Zone Top (@RSD=0)
to transfer to other software
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• Geologists familiar with
the play and privy to all
data sources can produce
the most-likely
interpretation(s)

• 3D Technical geosteering
software (SESSES), when
correctly applied, may
enable a quantum leap of
interpretation confidence
compared to legacy
geosteering methods that
rely only on drafting tools

Mike Stoner, Ph.D.
Founder & Managing Director
Stoner Engineering LLC
www.makinhole.com


