
Borehole Image Interpretation
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Processing and QC of microresistivity and acoustic tool data (OBMI, EARTH 
IMAGER, FMS, FMI, ARI, RAB, STAR, CBIL, UBI, ADN and pseudoimages from 
HDT, HDIP, SHDT, OBDT) involves:

- raw data QC

- speed corrections

- resistivity tool pad-button repairs and correction for variations in the current emitted by the tool

- acoustic tool eccentralisation corrections

- identification of artifacts and flagging of zones of good/poor quality images

- facies characterisation outside of cored intervals following core calibration
- improve characterisation of reservoir layering and architecture
- refine depositional models

APPLICATIONS TO RESERVOIR DEVELOPMENT

- understand lateral facies distribution and sandbody geometries

- greatly improve modelling of fracture networks by providing a cross-sectional sample line

Interpreted FMI data within a long-reach multilateral well enables targeting of high quality slipface dune intervals for 
production

Producing chalk 
reservoir in which the 
distribution of facies and 
reservoir architecture 
cannot be understood 
from openhole logs 
alone.  Detailed image 
facies and dip analysis 
enables design of 
completion stategy to 
target high-quality 
debris flows and 
rotational slide blocks.

- time/depth 
conversions

- review and 
improvement of 
environmental 
corrections

- image 
normalisation

Speed corrected, button patching, dynamic 
normalised image

Processing of Acoustic Images from a Long-reach 6" Horizontal Well

Microresistivity Tool Image Processing

COMPARISON OF IMAGE COLLECTED 
WHILE DRILLING

(RAB Image) WITH FMI

Raw data displaying 
tool stick-pull artifact 
every c. 0.5 ft and 
unequal false 
colouring (top of hole 
is dark, bottom of hole 
is light) due to tool 
eccentralisation (i.e. 
tool nearer bottom of 
hole.)

Processed image corrected for tool sticking, tool eccentralisation and 
enhanced by image equalisation and dynamic normalisation
Valuable bedding orientations visible despite tough logging 
conditions

TOOL TYPES
FMS*  (Formation MicroScanner)

FMI* (Fullbore Formation MicroImager)

ARI* (Azimuthal Resistivity Imager)

RAB* (Resistivity-at-Bit)

STAR† (Simultaneous Acoustic Resistivity Imager)

CBIL† (Circumferential Borehole Image Log)

UBI* (Ultrasonic Borehole Imager)

ADN* (Azimuthal Density Neutron)

Pseudoimages from:

HDT* (High-resolution Dipmeter Tool)

SHDT* (Stratigraphic High-resolution Dipmeter Tool)

OBDT* (Oil-based mud Dipmeter Tool)

Resistivity-at-bit
RAB Image

Wireline conveyed
FMI Static Image

› accurately determine core shifts based upon feature matching

 increase confidence in image facies and fracture recognition

 identify significant surfaces outside of cored intervals

 accurate orientation of whole core images (core goniometry)

 - aid sidetrack and future well planning by determining reservoir/cap rock orientation
 - define geometry of faults and damage zones (both seismic and sub-seismic scale)
- confirm seismic structural dip interpretation
 - characterise palaeotransport directions following structural dip  
  removal

 characterise nature, distribution and orientations of potential fluid-pathways or baffles

 improve understanding of subseismic and seismic scale reservoir compartmentalisation

 generate input parameters for reservoir fracture and flow models 

- determine sandbody geometry and palaeoflow direction

- provide orientation directions of preferential fluid-flow pathways

Evaluation of bedding surface dip orientations in the 
context of a realistic depositional model

› northerly 
palaeoflow within

› minor fluvial 
channel within 
tidally-influenced 
delta with 
ribbon-like 
geometry

Depositionally flat-lying autochthonous 
pelagic chalk

Steeply dipping slide block 
resulting from major slope failure

Disorganised, high-porosity debris flow

Overturned cohesive slump

› palaeoflow 
principally 
southwestwards 
within

› 
multistorey-multila
teral fluvial 
channel complex 
with sheet-like 
geometry

- accurate characterisation of borehole breakouts and induced fractures (geometry, locations and orientation)

- improve wellbore stability modelling and well planning

- aid Frac-job design

- establish sealing potential of natural fractures

Oriented Whole Core

Slabbed Core

High-density turbidite (HDT) has 
attached debris flow which forms 
permeability baffle to vertical fluid 
flow.

Features in whole-core image matched to 
equivalent features resolved by FMI data in 
deviated well

Cross-bedding lower density cap to 
dewatered high-density turbidite 
provides palaeocurrent data.

Chaotic
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Filtered dip sticks
converted from
depth reference to
time reference

Logged Fractures from Images

Depth-shifted
Core Control

200ft gap

Borehole Breakouts in Acoustic Image
Drilling-induced Fractures
in Resistivity Image In-situ Stress Directions

Conductive Fractures Recognised in FMI

Reconstructed Image of  Wellbore

Unoriented Whole Core Image Fracture Information

Fracture type: OPEN

Mean Fracture Orientations:
85/178 S  82/118 ESE

Mean Spacing: 15cms

Mean Fracture Density: 1.7 fractures per ft

Approximate Fracture Porosity: 2%

Open Fractures Interpreted using Core and Sonic Data
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trough cross-bedded sandstones
planar cross-bedded sandstones

floodplain mudrocks
bioturbated sandstones

Dead
buttons

Faulty
pad

Hole bottom

To
ol

 p
ul

l

To
ol

 s
tic

k

Pad-flap
mismatches

Bedding dipping
downhole

Hole top

Hole top

Dip Tadpoles
(True Dip)

0 90

Dip Tadpoles
(True Dip)

0 90

Static-normalised FMS Static-normalised FMS

bedding sealed fractures open fractures
C

la
y

Mudrock Sand

Li
th

ol
og

y

Grain Size &
Sedimentary Structures

Ve
ry

 F
in

e

S
ilt

Fi
ne

M
ed

iu
m

C
oa

rs
e

V.
 C

oa
rs

e

3

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

2.1

2

1.9

-5 0 5 10 15 20 25 30 35 40 45

R
H

O
B

 (
gm

/c
c)

NPHI (pu)

Dolo
m

ite

Sandsto
ne

Incre
asin

g Porosit
y (

%)

10

15

20

25

30

35

40

5

0

10

15

20

25

30

35

40

45

5

0
10

20

30

35

40

5

0

pelagic chalk
rotational slide blocks
debris flows
cohesive slumps

Static-normalised FMI images

North

Dip Tadpoles
Inter-

pretated
Image
facies true dip

0 50API 3600 0 90
RHOB (gm/cc)

DT (µs/ft)

NPHI (PU)Gamma Ray

1.95 2.95

45 -15

140 40

p
ala

eo
fl

o
w

 

palaeof low 

DOWNHOLE

Hole bottom

10

10

20

30

40

20 30 40 50

10

10

20

30

40

20 30 40 50

10

10

20

30

40

20 30 40 50

Badley Ashton & Associates Ltd
Winceby House,

Winceby,  Horncastle,
Lincolnshire,  LN9 6PB,  United Kingdom

Tel: +44 (0)1507 588 353,  www.badley-ashton.co.uk
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DATA PROCESSING AND QUALITY CONTROL
IMAGE FACIES ANALYSIS AND INTERPRETATION

APPLICATION TO HIGHLY DEVIATED WELLS

CORE-TO-IMAGE LOG CALIBRATION

STRUCTURAL DIP ANALYSIS

FRACTURE AND FAULT CHARACTERISATION

PALAEOCURRENT CHARACTERISATION

IN-SITU STRESS ANALYSIS

Sidetrack this way to target high-quality channelised sandstones

Sandbody locations, geometries and preferential permeability 
directions constrained by palaeocurrent analysis

Enhanced production from open fracture networks. Impact of 
fractures on fluid flow assessed

Fracture orientation, distribution and density determined from 
images

Mechanically stable well trajectory.  Frac reservoir to enhance 
production

Development well in which reservoir layering is established 
from images. Image logs provide better reservoir coverage 
than cored sections

Facies types and fracture networks characterised in highly 
deviated well

Orientation of cap rock constrained from structural dip 
evaluation

Poor production due to high fracture density in damage zone of 
subseismic-scale fault. Distribution and sealing potential of 
fractures assessed from images and degree of resevoir 
compartmentalization determined 

Sedimentary image facies analysis provides detailed 
understanding of reservoir architecture and enables prediction 
of sandbody locations



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


