
The Hi- OPTV probe provides a 
continuous, detailed and orien-
tated 360º image of the borehole 
walls using a unique optical im-
aging system. This can be rap-
idly interpreted, using data from 
the internal orientation module, 
to obtain a complete feature 
analysis that includes dip, strike, 
frequency and fracture aperture. 

One popular visual data display 
option is the 
projection of 
features onto 
an imaginary 
core that can 
be rotated and 
viewed from 
any orientation. 

 In fact, an OPTV survey can 
often replace expensive coring 
with its associated problems of 
incomplete core recovery and 
offers much greater flexibility and 
convenience for data interpreta-
tion than a conventional borehole 
television survey. 

Features of the New Hi-OPTV 
include: 

• Full operator  
control of lighting, 
exposure, capture 
rate and resolution 

• 24bit RGB Colour 
Resolution 

• High logging 
speeds upto 8m/
min 

• Vertical resolution 
unlimited 

• Horizontal resolution upto 1440 
pixels 

• Can run on; mono, coax or 
multi-conductor cable 

• Borehole range upto 20” 

• Export to Bmp, Tiff or Jpg 

• Export to LAS 

 A choice of RG-DIP or Wellcad 
interpretation software is avail-
able for detailed analysis of the 
displayed features and includes 
conventional arrow (tadpole) 
plots, stereogram's of feature 
orientations and synthetic core 
images. 

Technical references and case 
studies for the RGLDIP process-
ing software can be found on our 
website: www.geologging.com 

 

Improved Borehole Imaging with the NEW Hi-OPTV 
 

RG PS Suspension Logger  - measurement of choice 
The PS Suspension Logger is 
widely becoming the consulting 
engineers measurement of 
choice.  After wide spread use in 
Asia and California, the meas-
urement is now routinely used in 
the Persian Gulf and Europe.   

The PS Logger provides invalu-
able information in soft forma-
tions where other sonic methods 
give poor results. It provides 

properties of  soils including 
sheer modulus, compressibility, 
bulk modulus and Poisson’s 
Ratio. 

Applications include; tall build-
ings, bridges, dam investiga-
tions, nuclear power stations,  
foundation studies,  characteriza-
tion of strong motion sites, etc.  
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Borehole logging is a simple cost 
effective method for exploration 
and mine studies. It can also 
provide valuable information for 
in-mine safety studies.  Logging 
has a vital role not only in initial 
drilling but also in monitoring to 
identify geotechnical and hydro-
logical problems before they lead 
to costly and possibly fatal fail-
ures. 
 
RG’s Micrologger 2 digital log-
ging  equipment is small, easy-
to-use and highly reliable.  With 
over 500 units sold worldwide, 
the unit has a proven track re-
cord for reliability and technol-
ogy.  In addition to well known 
logging service companies, us-
ers include exploration compa-
nies, drillers, hydro geologists, 
geotechnical engineers, aid 
agencies, the military and univer-
sities. 
 

• Coal and mineral exploration 
• Location of ore bodies 
• Mineral identification  
• Fracture detection and analysis 
• In-mine geotechnical studies 
• Borehole verticality 
• Mine related hydro geological 

and contamination studies 
 
Micrologger 2: 
The smallest and lightest mem-
ber of the RG equipment range, 
the RG Micrologger 2 digital 
surface system packs a powerful 
punch.  It requires only a stan-
dard notebook PC, a basic winch 
and one or more probes from the 
extensive RG water-well range to 
be ready to use.  12VCD oper-
ated, the Micrologger 2 is pow-
ered from a vehicle battery or a 
small generator. 
 

Despite its small size, the Mi-
crologger 2 is equally at home as 
a portable system or with 3000m 
of cable in a large truck.  Its 
many advanced features includ-
ing fully digital technology en-
sures long term reliability and 
freedom from drift or errors.  The 
unit is self-contained and no 
external interface is needed for 
any RG probe or television cam-
era.   
 
Winch: 
RG produces a range of winch 
designs for all requirements.  
From the battery-powered 150m 
Miniwinch to the heavy-duty 
3000m electro-hydraulic unit, 

each is precision engineered for 
reliable operation under arduous 
field conditions.  RG winches are 
feature-laden and include auto-
levelwind, tension measurement, 
integral depth encoder and re-
mote control from a PC, depend-
ing on the model.  All RG 
winches are compatible with the 
Micrologger 2. 
 
RECOMMENDED PROBES 
 

Sidewall Density Probe  
The sidewall density probe uses 
multiple detectors to provide an 
accurate borehole-compensated 
density measurement with excel-
lent bed-boundary resolution. 
 This can be used to determine 
lithology, density and porosity, 
ash content in coal, rock strength 
and elasticity parameters when 
combined with the sonic probe 
and detection of weathered or 
fractured zones. The probe is 
regarded as a classic coal explo-
ration tool.  
 

Dual Neutron Probe 
The dual neutron probe provides 
an accurately calibrated borehole 
compensated neutron porosity 
measurement in mud-filled open 
holes. It is the probe of choice for 
quantitative formation-fluid stud-
ies. The measurement can help 
determine lithology identification, 
location of aquifer and aquitard, 
shale content and  fracture 
analysis in coal. 
 

1024 Ch Spectral Gamma 
Probe 
The spectral gamma probe 
analysis the energy spectrum of 
gamma radiation from the natu-
rally occurring or man-made 
isotopes in the formation sur-
rounding the borehole. The 
probe can determine the concen-
trations of natural emitters, po-
tassium, uranium and thorium, 
and can give a 1024 channel 
spectrometer for in-situ isotope 
studies. The probe is ideal for 
mineral detection, sedimentol-
ogy, lithology determination and 
improved shale content compu-
tation.  
 
Magnetic Susceptibility     
The magnetic susceptibility 
probe is a low frequency device 
and is specifically designed for 
mining applications. It is particu-
larly used for uranium explora-
tion. Susceptibility logs are highly 
sensitive to iron and show large 
contrasts accordingly to its oxi-

dation state. The frequent occur-
rence of iron with other redox-
sensitive metals can be a valu-
able indicator of the presence of 
other minerals.  
 
Full-Waveform Sonic 
The probe can be used in three 
modes depending on application; 
compensated sonic, full-wave 
form or cement bond mode. The 
probe can help determine lithol-
ogy, porosity, rock strengthen 
and elasticity properties, correc-
tion of seismic velocity, fracture 
and permeability induction in 
hard rock, and poor and missing 
cement behind casing. 
 

High Resolution Acoustic 
Televiewer (HRAT) 
The high resolution acoustic 
televiewer (HRAT) is used for 
borehole imaging in fluid and 
mud filled boreholes. The probe 
provides a 360° ‘unwrapped; and 
orientated ultrasound image of 
the borehole walls. The probe 
measures the amplitude and 
travel time of the reflected 
acoustic signal. The amplitude 
can help determine opened and  
filled fractures, whereas the 
travel time provides an accurate 
360-arm caliper of the borehole 
and can help show diameter 
changes in open fractures and 
breakouts.  
 

The probe also includes magne-
tometer, so full directional infor-
mation of the features can be 
determined. The probe is ideal 
for fracture identification and 
orientation (dip and direction), 
stratigraphic studies, local stress 
analysis (breakouts) and core 
orientation. 

Guard Log (GLOG) 
A focused resistivity measure-
ment with excellent vertical reso-

Maximizing your Exploration Potential  

“Choosing the 
right probes can  

help you 
maximize the 

potential of your 
study, as well as 

save costs and 
improve safety”  

Coal Exploration in Indonesia 

Page 2 North America Issue 

Portable Logging System 



probe to improve the measure-
ment accuracy, reliability and 
operability. With the two arms 
stretched inside the rubber 
packer, the system converts the 
displacement with the inner ra-
dius of the rubber packer into 
that representing the deformation 
with the borehole diameter. 
 

• Both pressure and displace-
ment are measured directly in 
the probe using electrical trans-
ducers. 

 

• Mechanical arm is used for the 
measurement of displacement 
making maintenance easier. 

 

• Applied pressure is measured by 
precise semi-conductor trans-

RG leads the way with the OYO 
Elastometer 2 Pressure Meter. 
Over the last 3 years the system 
has become standard  in entire 
Persian Gulf region, with numer-
ous systems in daily use in the 
United Arab Emirates, Qatar, 
Bahrain and Kuwait. Sales in 
Europe are also taking off.  

The unit was introduced on pres-
tigious projects such as the Burj 
Dubai—the world tallest building. 

It is indispensable 
for designing the 
foundation for the 
construction of 
large scale struc-
tures such as 
buildings, dams 
or bridges to 
grasp the charac-
teristics of defor-
mation under a 
certain stress.   
 
The Elastmeter-2 is new version 
of lateral load tester capable of 
testing wide range ground from 
soft rock to hard rock.  Highly 
accurate transducers and related 
electrical circuitry are built in the 

The courses also acts as an 
important forum for users to get 
together and share ideas and 
experiences.  

Do not forget to sign-up for this 
years training courses to be held 
in North Wales. Expert trainers at 
RG’s headquarters provide basic 
and high levels training and ad-
vice to cater for all levels of op-
erators. 

The training courses gives 
hand’s experience for new users, 
as well as helping existing users 
refine their operations and get 
the very best out of their RG 
technology. 

The 3 day course covers basic 
operation, calibration, processing 
and general maintenance. A 2 
day image processing course 
aimed at operators of Acoustic 
and Optical Televiewers follows 
the basic course. 

Borehole demonstrations are 
included, and trainees are en-
couraged to get hand’s on. 

Courses are generally held in 
April and November.  

RG Training Courses 

Sidewall Density Probe 

A recent RG Training Course  

gyroscopic verticality probe pro-
vides the same information in the 
presence of steel casing. 
 

Caliper probe 
The caliper probe measures the 
diameter of the borehole as a 
continuous record against depth.  
It is used as a check of borehole 
condition before casing opera-
tions or before running more 
expensive logging probes.  It 
also provides a borehole volume 
for grout quantity design.  Pro-
vided the borehole does not 
contain steel casing, a standard 
verticality survey, based on a 
probe containing record of bore-
hole inclination and drift.  An 
alternative, the gyroscopic verti-
cality probe provides the same 
information in the presence of 
steel casing. 
 

Other probes 
Further probes of use in mineral 
investigation and hydrological 
analysis related to exploration 
studies include: 
 
• Induced Polarization 
• Gyro Magnetometer 
• 4 Arm Dipmeter 
• Optical Televiewer 
• Electric Log 
• Temperature/Conductivity  
• Flowmeter 
• Water/Gas Sampler 
• Borehole Television 
 
Please contact RG for further 
advice and recommendations. 

lution and reasonable depth of 
investigation. The probe is less 
effected by mud in the borehole, 
unlike normal resistivity logs. The 
probe can be used for strata 
correlation between boreholes, 
indication of permeable zones, 
bed-boundary and thickness 
measurements and moisture 
determination in coal. 
 

Verticality 
The verticality of a borehole is 
key to determining the actual 
location and depth of a potential 
order body, as the vertical depth 
is often be different to the drilled 
depth, as is therefore critical for 
mine design.  Provided the bore-
hole does not contain steel cas-
ing, a standard verticality survey, 
based on a probe containing 
record of borehole inclination 
and drift.  An alternative, the 

“It is 
indispensable 
for designing 
the foundation 
for the 
construction of 
large scale 
structures” 
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Uranium Package A:    

Uranium Package B:    

Water Package A:        

Imaging Package A:      

Imaging Package B: 

Imaging Package C: 

SALES AND SUPPORT 
RG has 50 representative world-
wide, and regional support   
centre’s in the USA, UK and 
Hong Kong.  During 2008 we will 
continue to try to improve our 
sales and after-sales service 
support to you, and look forward 
to receiving your comments on 
how you feel we can improve 
things further.  Your comments 
matter! 
 

RGGA AUSTRALIA 
RG’s Joint Venture contract  
logging partner provides a com-
prehensive range of logging 
services throughout Australia. 
The Brisbane based operations 
use the very latest RG  
technology. 

HONG KONG REGIONAL HUB 
RG now has direct sales support 
in Hong Kong, to support our 
clients and representatives in the 
Middle East, Asia and Australia.  
This new development means, 
RG now offers its customers 
access to  RG staff 24hrs a day.   
RG is the only slimline logging 
company offering such an inter-
national service.  

Agents Profile - Spain 

RG Regional News 

Established in 1974, GEONICA 
S.A. is a leader in the design and 
manufacture of ultra-low-power 

dataloggers, 
remote automatic 
data acquisition 
& transmission 
stations and 
remote terminal 
units (RTUs) for 
all areas of earth 
sciences.  
   

Geonica have now been involved 
with Robertson Geologging for 
over 10 years and as our busi-
ness relationship grew stronger, 
we made them our exclusive 
Spanish representatives. 
Geonica are based in Madrid, 
and this is an ideal location for 
them to look after all their custo-
mers no matter in what area of 

Spain they are  Geonica also 
have manufacturing and repair 
facilities which are supported by 
a qualified team of experienced 
engineers and technicians. 
 

Most of Robertson Geologging 
enquiries are handled by Mr. 
Miguel Mateo, who is Geonica’s 
geological sales person. Miguel 
is well qualified to deal with any 
technical or commercial enqui-
ries you may have.  
 
Visit our website for their contact 
details: www.geologging.com 

Existing US customers can benefit  
from RG USA’s rental pool, which 
is exclusively for RG them.  

Probes include: 
• HRAT (Acoustic Televiewer) 
• Slimline Induction  
• Electric Log 
• Temperature/Conductivity/Nat. 

Gamma Probe 
• Heatpulse Flowmeter 
• 3 Arm Caliper 
 

Plus various winches, backup 
Micrologger-2  systems and other 
probes from time to time.  

NEW RG Package Prices 
 

RG Rentals 

RG Micrologger-2, 150M Mini Winch and Triple Gamma Probe 

RG Micrologger-2, 150M Mini Winch and 1024 Channel Spectral Gamma Probe 

RG Micrologger-2, 500m Winch and Elog/Gamma Probe 

RG Micrologger-2, 150M Mini Winch, HRAT Probe and  RGLDIP Processing Software 

RG Micrologger-2, 150M Mini Winch, DOPTV Probe and  RGLDIP Processing Software 

RG Micrologger-2, 150M Mini Winch, Hi-OPTV Probe and  RGLDIP Processing Software 

RG package prices are back! Please call RG UK or your local agent for prices and availability. 

RECORD GROWTH 
2007 was another exceptional 
year for RG, with business grow-
ing 49% globally. At the begin-
ning of 2008, we are confident of 
achieving another record year 
with a record number of orders 
already booked.  We thank you 
for your continued support! 
 
 

Robertson Geologging Ltd 
Deganwy, Conwy, LL31 9PX 

United Kingdom 
 

Phone: +44 1492 582323 
Fax: +44 1492 582322 

E-mail: jstead@geologging.com 
 

NEW OIL FIELD  
COMBINATION 

RG launches it’s New 
Oil Field Technology!

Contact RG today for 
our Brochure  

‘Restrictions on sales and use in the USA’ 
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	Special points of interest:

	Inside this issue:

	Borehole logging is a simple cost effective method for exploration and mine studies. It can also provide valuable information for in-mine safety studies.  Logging has a vital role not only in initial drilling but also in monitoring to identify geotechnical and hydrological problems before they lead to costly and possibly fatal failures.

	RG’s Micrologger 2 digital logging  equipment is small, easy-to-use and highly reliable.  With over 500 units sold worldwide, the unit has a proven track record for reliability and technology.  In addition to well known logging service companies, users include exploration companies, drillers, hydro geologists, geotechnical engineers, aid agencies, the military and universities.

	Coal and mineral exploration

	Location of ore bodies

	Mineral identification 

	Fracture detection and analysis

	In-mine geotechnical studies

	Borehole verticality

	Mine related hydro geological and contamination studies

	Micrologger 2:

	The smallest and lightest member of the RG equipment range, the RG Micrologger 2 digital surface system packs a powerful punch.  It requires only a standard notebook PC, a basic winch and one or more probes from the extensive RG water-well range to be ready to use.  12VCD operated, the Micrologger 2 is powered from a vehicle battery or a small generator.

	Despite its small size, the Micrologger 2 is equally at home as a portable system or with 3000m of cable in a large truck.  Its many advanced features including fully digital technology ensures long term reliability and freedom from drift or errors.  The unit is self-contained and no external interface is needed for any RG probe or television camera.  

	Winch:

	each is precision engineered for reliable operation under arduous field conditions.  RG winches are feature-laden and include auto-levelwind, tension measurement, integral depth encoder and remote control from a PC, depending on the model.  All RG winches are compatible with the Micrologger 2.

	RECOMMENDED PROBES

	Sidewall Density Probe 

	The sidewall density probe uses multiple detectors to provide an accurate borehole-compensated density measurement with excellent bed-boundary resolution.

	 This can be used to determine lithology, density and porosity, ash content in coal, rock strength and elasticity parameters when combined with the sonic probe and detection of weathered or fractured zones. The probe is regarded as a classic coal exploration tool. 

	Dual Neutron Probe

	The dual neutron probe provides an accurately calibrated borehole compensated neutron porosity measurement in mud-filled open holes. It is the probe of choice for quantitative formation-fluid studies. The measurement can help determine lithology identification, location of aquifer and aquitard, shale content and  fracture analysis in coal.

	1024 Ch Spectral Gamma Probe

	The spectral gamma probe analysis the energy spectrum of gamma radiation from the naturally occurring or man-made isotopes in the formation surrounding the borehole. The probe can determine the concentrations of natural emitters, potassium, uranium and thorium, and can give a 1024 channel spectrometer for in-situ isotope studies. The probe is ideal for mineral detection, sedimentology, lithology determination and improved shale content computation. 

	dation state. The frequent occurrence of iron with other redox-sensitive metals can be a valuable indicator of the presence of other minerals. 

	Full-Waveform Sonic

	The probe can be used in three modes depending on application; compensated sonic, full-wave form or cement bond mode. The probe can help determine lithology, porosity, rock strengthen and elasticity properties, correction of seismic velocity, fracture and permeability induction in hard rock, and poor and missing cement behind casing.

	High Resolution Acoustic Televiewer (HRAT)

	The high resolution acoustic televiewer (HRAT) is used for borehole imaging in fluid and mud filled boreholes. The probe provides a 360° ‘unwrapped; and orientated ultrasound image of the borehole walls. The probe measures the amplitude and travel time of the reflected acoustic signal. The amplitude can help determine opened and  filled fractures, whereas the travel time provides an accurate 360-arm caliper of the borehole and can help show diameter changes in open fractures and breakouts. 

	The probe also includes magnetometer, so full directional information of the features can be determined. The probe is ideal for fracture identification and orientation (dip and direction), stratigraphic studies, local stress analysis (breakouts) and core orientation.

	Guard Log (GLOG)

	Maximizing your Exploration Potential 

	Coal Exploration in Indonesia

	Page #

	North America Issue

	Portable Logging System

	probe to improve the measurement accuracy, reliability and operability. With the two arms stretched inside the rubber packer, the system converts the displacement with the inner radius of the rubber packer into that representing the deformation with the borehole diameter.

	Both pressure and displacement are measured directly in the probe using electrical transducers.

	Mechanical arm is used for the measurement of displacement making maintenance easier.

	RG leads the way with the OYO Elastometer 2 Pressure Meter. Over the last 3 years the system has become standard  in entire Persian Gulf region, with numerous systems in daily use in the United Arab Emirates, Qatar, Bahrain and Kuwait. Sales in Europe are also taking off. 

	The unit was introduced on prestigious projects such as the Burj Dubai—the world tallest building.

	It is indispensable for designing the foundation for the construction of large scale structures such as buildings, dams or bridges to grasp the characteristics of deformation under a certain stress.  

	RG Training Courses

	Sidewall Density Probe

	A recent RG Training Course 

	gyroscopic verticality probe provides the same information in the presence of steel casing.

	Caliper probe

	The caliper probe measures the diameter of the borehole as a continuous record against depth.  It is used as a check of borehole condition before casing operations or before running more expensive logging probes.  It also provides a borehole volume for grout quantity design.  Provided the borehole does not contain steel casing, a standard verticality survey, based on a probe containing record of borehole inclination and drift.  An alternative, the gyroscopic verticality probe provides the same information in the presence of steel casing.

	Other probes
Further probes of use in mineral investigation and hydrological analysis related to exploration studies include:

	Induced Polarization

	Gyro Magnetometer

	4 Arm Dipmeter

	Optical Televiewer

	Electric Log

	Temperature/Conductivity 

	Flowmeter

	Water/Gas Sampler

	Borehole Television

	Please contact RG for further advice and recommendations.

	lution and reasonable depth of investigation. The probe is less effected by mud in the borehole, unlike normal resistivity logs. The probe can be used for strata correlation between boreholes, indication of permeable zones, bed-boundary and thickness measurements and moisture determination in coal.
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	SALES AND SUPPORT

	RG has 50 representative world-wide, and regional support   centre’s in the USA, UK and Hong Kong.  During 2008 we will continue to try to improve our sales and after-sales service support to you, and look forward to receiving your comments on how you feel we can improve things further.  Your comments matter!

	RGGA AUSTRALIA

	RG’s Joint Venture contract  logging partner provides a comprehensive range of logging services throughout Australia. The Brisbane based operations use the very latest RG 

	technology.

	HONG KONG REGIONAL HUB

	RG now has direct sales support in Hong Kong, to support our clients and representatives in the Middle East, Asia and Australia. 

	This new development means, RG now offers its customers access to  RG staff 24hrs a day.  

	RG is the only slimline logging company offering such an international service. 

	Agents Profile - Spain

	RG Regional News

	Established in 1974, GEONICA S.A. is a leader in the design and manufacture of ultra-low-power dataloggers, remote automatic data acquisition & transmission stations and remote terminal units (RTUs) for all areas of earth sciences. 

	Geonica have now been involved with Robertson Geologging for over 10 years and as our business relationship grew stronger, we made them our exclusive Spanish representatives.

	Spain they are  Geonica also have manufacturing and repair facilities which are supported by a qualified team of experienced engineers and technicians.

	Most of Robertson Geologging enquiries are handled by Mr. Miguel Mateo, who is Geonica’s geological sales person. Miguel is well qualified to deal with any technical or commercial enquiries you may have. 

	Visit our website for their contact details: www.geologging.com

	NEW RG Package Prices

	RG Rentals

	RG package prices are back! Please call RG UK or your local agent for prices and availability.

	RECORD GROWTH

	2007 was another exceptional year for RG, with business growing 49% globally. At the beginning of 2008, we are confident of achieving another record year with a record number of orders already booked.  We thank you for your continued support!

	NEW OIL FIELD 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments 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

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 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

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /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

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



