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Abstract—Current advances on key marine technology fields 
provide nowadays a broad range of autonomous unmanned 
platforms addressed for an efficient and cost-effective ocean 
observation, with a suitable level of success in terms of 
endurance, reliability and useful gathered information. In this 
context, a multidisciplinary family of unmanned autonomous 
vehicles addressed to monitor both coastal and open-ocean areas 
plays a relevant role. Over the last months, some of the newest 
unmanned gliding-vehicle technologies have been tested within 
the context of the Oceanic Platform of the Canary Islands 
(PLOCAN) in varied operational scenarios aiming different 
technical and scientific purposes, all of them joined in direct 
partnership with the company provider and other R&D 
institutions in some cases. Among others, representative 
examples in this way are the missions under the name Challenger 
One, Volcano and SB02 through surface and underwater gliding 
vehicles, performed mostly in the surrounding subtropical waters 
of the ESTOC ocean observatory in the Canary Islands 
archipelago. The main gathered operational and scientific results 
from these missions are presented in this work as a sign of new 
ocean observing technologies within the framework of the 
Macaronesian Marine and Maritime Observation Strategy 
(R3M) and linked with the current European rules, programs 
and projects in this field.  
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I. INTRODUCTION  
   The marine environment is a complex and turbulent system 
where strong interactions between physical, chemical, and 
biological processes take place. The interaction of these 
processes occur on scales from a few meters to thousands of 
kilometers in space and from hours to more than decades in 
time, which makes it particular challenging to investigate. One 
basic requirement for a comprehensive analysis of the marine 
environment is the simultaneous acquisition of the various 
physical, chemical, and biological parameters. Another 
requirement is to observe the wide range of spatial and 
temporal scales. It is clear that only the structured interplay of 
a variety of observing system components can keep with this 
challenge.  

     The international Global Ocean Observing System (GOOS) 
has been set up to value and organize the different marine 
observing components into one coherent system. GOOS is a 
contributor to the Global Earth Observation System of 
Systems (GEOSS), which exists to monitor the environment 
and assist stakeholders in taking decisions [1]. The current 
design of GOOS is not optimized in sampling capabilities (e.g. 
eastern and western boundary currents are not well sampled) 
as well as parameter space (e.g. marine ecosystem state 
variables are only very poorly resolved). It will be shown in 
this work how gliders can help to further optimize GOOS in a 
regional context as is the Macaronesian region. Nowadays 
there is a new research strategy concept in the area supported 
meanly by Azores, Madeira and Canaries through the named 
R3M (Macaronesian Marine and Maritime Network). 
 

II. IN-SITU OCEAN OBSERVATIONS IN THE MACARONESIAN 
REGION  

   In-situ observations of the marine environment of the 
Macaronesian region have been traditionally carried out by 
oceanographic ships, moorings, and floats, through several 
research programs and projects like MACSIMAR, Red 
ACOMAR, ALERMAC, CLIMARCOST, CLIMAAT, 
ESTOC, R3M, MaReS, among others. Used observing 
platforms in these projects can carry out multidisciplinary 
measurements of the ocean, but not always with the spatio-
temporal resolution required. The key point here is to avoid 
any aliasing effect leading to erroneous conclusions. During 
the last 30 years, an increasing number of actions designed to 
estimate the ocean state or observe how climate change has 
unfolded in the ocean. Among those one can distinguish four 
in-situ observing strategies:  
 

• Process studies: many oceanic processes require 
further investigation and require in-situ observations 
that are able to resolve small and (sub)meso scale (1-
100km, days/weeks), in relatively large areas 
(regions/basin) to be carried out.  

• Observatories: often with a multidisciplinary 
approach, observatories are set for decades in 
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particular areas (defined by a global vision as much 
as possible) to focus on particular processes defined 
by provinces that are characterized by a strong inter-
annual variability.  

• Observing systems for scientific projects: many 
scientific projects aim to address the oceanic 
variability at low frequency and have set up 
observing systems to allow relatively long term 
observations (years) like repeated transoceanic 
sections and water samples collection in particular 
areas (on a week/month to multi-year basis) or 
mooring arrays (periods of years at a resolution of a 
few minutes).  

• Operational oceanography: the main focus is the real 
time data coverage and flow of information, as well 
as archiving, with the major constraint of real time 
and delayed-mode quality controls.  
 

The widest variety of multidisciplinary measurements at 
high spatial resolution can be obtained from oceanographic 
research vessels. Unfortunately, logistic and economic aspects 
often invalidate them as platforms able to carry out continuous 
and sustained ocean observations. While analyses of 
hydrographic sections have shown changes between surveys it 
is often not clear what they mean. With less capacity for the 
measured parameters, ships of opportunity can be used for 
ocean monitoring but they are constrained to (commercial) 
timetables and maritime routes.  

Moorings provide multidisciplinary data with very high 
temporal resolution over long periods. Nowadays, moorings 
can operate for more than five years. Satellites and surface 
buoys and/or submarine cables for data transmission can 
convert them into sustained ocean observing platforms, 
allowing near real time data transfer to land bases. Results 
from moored systems at key locations have documented large 
variability but it is difficult to extract trends. The spatial 
resolution is very poor.  

 

Fig. 1. Surface buoy at ESTOC site supporting a deep-ocean 
multidisciplinary mooring over 3618 meters depth and 60 nautical miles 
off Gran Canaria. ARGOS satellite link for real-time  telemetry. 

The international Argo program has been very successful in 
providing the first intensive data coverage of temperature and 

salinity in the upper 1000 to 2000m of the world ocean. This 
global array of profiling floats has been recently implemented 
and is a network capable of monitoring the global ocean in a 
full operational sense.  

A large number of floats makes it possible to monitor the 
ocean “randomly” and “on average” in a global manner, each 
float providing data every 10 days or so. The present array 
configuration of ~3000 floats gives a horizontal resolution 
(average distance between floats) of around 300km, in case the 
floats would be distributed evenly, and which is adequate to 
derive mean quantities as the average heat content or 
temperature on time scales of month. This is a rather coarse 
spatial and temporal resolution, which is difficult to increase.            

The number of floats required varies roughly quadratically 
with the average horizontal resolution of the system and in 
addition, floats drift out of divergent regions and into 
convergence regions according to the currents, which leads to 
uncontrolled gaps in the data coverage. Currently, the Argo 
program concentrates on physical measurements only but 
advances in biogeochemical sensors may soon open the array 
for multidisciplinary research. 

The Oceanic Platform of the Canary Islands -PLOCAN- is 
a public consortium facility engaged to promote science and 
technology developments in the marine and maritime sectors 
through a cost-effective and sustainable multipurpose services 
combination as observatory, test site, underwater vehicles base 
–VIMAS-, highly specialized training and innovation hub. 
PLOCAN staff operates a wide range of glider technologies 
since 2007 both by its own as well as in-partnership with 
national and international technological base institutions and 
companies at regional -Macaronesia- and basin –Atlantic- 
scales into the framework of national and EU projects, 
technological development cooperation and specific “on-
demand” services. 

ESTOC site is the European Station for Time- Series in the 
Ocean [2] [3], located 60 nautical miles northwards the 
Canarian Archipelago over 3670 m depth, and addressed for 
long-term studies in the Eastern North Atlantic. Operational 
since 1992, nowadays is supported by PLOCAN by a 
multidisciplinary set of autonomous observing platforms, 
where gliders play a key role. ESTOC represents a reference 
site for the R3M observations strategy program. 

III. GLIDER TECHNOLOGY 
     Gliders have enhanced capabilities, when compared with 
profiling floats, by providing some level of maneuverability 
and hence position control. Gliders are buoyancy driven 
autonomous underwater vehicles able to perform saw-tooth 
trajectories from the surface to depths of 1000 m. (for now), 
along reprogrammable routes using two-way communication 
via satellite [4] [5]. 
 



 
Fig. 2. The glider technology operational concept 

     They achieve forward speeds of up to 40 km/day thanks to 
wings and rudders, and can be operated for a few months 
before they have to be recovered [6] [7] [8]. Gliders can 
record physical and biogeochemical parameters during the 
dives. Even passive and active acoustic instruments have 
successfully been used. At each surfacing, they connect to a 
computer on land via the bidirectional Iridium satellite phone 
system in order to send the data they collected and receive 
new commands from the operator in land, if necessary (at a 
rate of about 30-60Kbytes in 5 minutes every ~4-5 hours). 
Gliders are considered to be less susceptible to damage from 
fish trawling than moorings and hourly/daily communication 
by satellite means that if a vehicle is lost or damaged the loss 
of data can be minimized. Replacing a glider is relatively easy 
and cheap compared to other operations at sea. 
 

 
Fig. 3. The underwater glider concept. 

     First conceived in 1986, the concept of use was developed 
in 1989 with the first prototype flight tests carried out in 1991 
[9] and after a 'teenager' period starting around 2002, gliders 
are now being incorporated into the operational technology 
portfolios of many research institutions and agencies. It has 

been demonstrated that gliders are able to carry out high 
resolution measurements of not only physical (temperature 
and salinity as well as average velocities over a dive) but also 
biogeochemical parameters such as dissolved oxygen and 
fluorescence/optical backscattering at various angles and 
wavelengths (giving estimates of the Chla, Colored Dissolved 
Organic Matter CDOM, and Phycoerythrin concentrations, as 
well as the water turbidity and particle sizes). An example of 
data collected by a glider is shown in Figure 6, but there are 
many other experiments reported in the literature [10] [11], 
demonstrating that gliders can cover transects of hundreds of 
km, gathering physical and a biogeochemical data, on a long 
term basis (several months per deployment). Gliders can even 
contribute to studies on the behavior of whales through 
acoustic sensors. 
 

A. Slocum G2 
The G2 Slocum glider is a versatile remote sensing AUV 

for ocean research and monitoring. Buoyancy driven, the long 
range and duration capabilities of this unmanned underwater 
vehicle technology make them ideally suited for water column 
observations. The interchangeable nose pump sections and 
science bay sensor suites give users the flexibility to optimize 
their glider fleet as mission requirements change [12] [13].  

 

Fig. 4. Slocum G2 glider. 

B. Seaglider 1K 
     The autonomous underwater vehicle (AUV) Seaglider 1KA 
is a deep-diving AUV designed for missions lasting many 
months and covering thousands of miles, able to monitor 
several physical and biogeochemical water-column 
parameters, sending back data in near-real-time using global 
satellite telemetry [15]. 
 



 
Fig. 5. Seaglider 1K glider technology concept. 

C. Waveglider 
     The Wave Glide, a surface unmanned autonomous marine 
robot [14] that represents an innovative approach to ocean 
persistent presence. It harnesses ocean wave energy to provide 
essentially limitless propulsion while solar panels continually 
replenish the batteries used to power the Wave Glider’s control 
electronics and payload systems. The vehicle is propelled by 
the purely mechanical conversion of ocean wave energy into 
forward thrust, independent of wave direction. 

 

Fig. 6. The Waveglider technology. 

D. Sailbuoy 
     The CMR SailBuoy is an unmanned surface ocean vessel 
capable of travelling the oceans for extended periods of time. 
It navigates the oceans autonomously - transmitting back data 
at regular intervals [16]. The SailBuoy can be used for a wide 
variety of ocean applications. From measuring ocean and 
atmospheric parameters to tracking oil spills or acting as a 
communication relay station for subsea instrumentation. 
 

 
Fig. 7. Sailbuoy vehicle in operation across ocean waters. 

IV. GLIDER MISSIONS 
During last three years, several missions for different 

purposes are underway in the Macaronesian area, promoted 
mainly by PLOCAN in cooperation with other local and 
external institutions/companies as a new way to monitor the 
surrounding waters of Canaries, Azores and Madeira. Some of 
the most representative examples of the performed and on-
going missions at regional, basin and global scale are listed as 
follow:  

A. Rapid Watch (2009-present) 
Through a cooperation agreement between NOCS (UK) 

and PLOCAN, since early 2010 is running an ongoing program 
of deployment and operation of a glider fleet from Gran 
Canaria within the operational program WATCH Rapid 
observation (monitoring of traffic South Atlantic ocean). 

B. INCOVBIO (2011) 
CNRS, CIMAAR Madeira and PLOCAN joined a mission 

in September 2011 with a main goal of study and characterize 
sub-mesoscale structures placed South Madeira Island, which 
play an important role in terms of productivity in the ocean. 

C. Challenger One (2011-present) 
The goal is to repeat the global scientific expedition by 

HMS Challenger between 1872 and 1876. Divided into 
different transects, the first one (currently operating) is 
between Iceland and Canary Islands. On June 23, 2011 staff by 
Teledyne Webb Research and PLOCAN deployed off 
Reykjavik coast a Slocum G2 glider named Silbo, recovered 
for refurbishment tasks in the Canary Islands in May 2012, 
having previously passed through the islands of Azores and 
Madeira. Piloted by scientists and technical staff of Rutgers 
University, ULPGC and PLOCAN, mission will provide 
information of high scientific value related to ocean circulation 
in the area. A second transect between the Canaries and the 
Caribbean region is on its way since July 2012, expecting to 
end in July 2013 at the Brazilian coast. 



 

 

Fig. 8. Potential temperature derived form a section path between Açores 
and off-Cape Verde archipelago, gathered by Silbo Slocum glider under 

the framework of the Challenger One mission. 

D. VULCANO (2012) 
The VULCANO mission performed with the Hermes 

Waveglider in partnership with Liquid Robotics between 17th 
May and 18th Jun.2012 in El Hierro island, deployed/recovered 
from Gran Canaria. Payload configuration: SBE GP-CTD, 
Wetlabs Triplet Puck (Chl-A, Turbidity and Hydrocarbons), T-
RDI DVL and Airmar weather station. 

 

Fig. 9. Path described by Hermes Waveglider during the Vulcano mission 
in the surrounding waters of El Hierro Island. The plot shows the water 

temperature at seven meters depth. 

E. SB-02 (2012) 
The SB-002 was a partnership mission between PLOCAN 

and CMR (Norway) performed with a Sailbuoy unit from 13th 
Nov. to 5th Dec. 2012. The mission’s goal focused on testing 
and evaluating technical aspects of the navigation and 
sampling site from the SailBuoy technology for a first time in 
subtropical areas as it is the Canary Islands archipelago, while 
to improve the ESTOC’s monitoring program strategy. Payload 

sensor configuration was a NB-G-CTD and AADI Optode 
4835. Sampling rate was ½ hour for most of the time and 
increased to  hour during starting and ending mission periods. 

 

Fig. 10. Path described by SB02 Sailbuoy along track, overlapped with SST in 
Degrees Celsius. 

 

Fig. 11. Path described by SB02 Sailbuoy along track, overlapped with 
dissolved oxygen in mg/l. 

F. ESTOC (2011-present) 
The European Station for Time-Series in the Ocean -

ESTOC- is a site with a permanent multiplatform monitoring 
program since 1992, where gliders nowadays represent a key-
one of the latest technologies able to provide data in NRT. 
After more than 15 years of active and in-situ operation by 



using a wide range of instruments and devices (oceanographic 
vessels, CTD / Rosette, XBT, moorings, synoptic, drifters,…) 
the ESTOC site has updated its permanent observational 
program with gliders as cutting-edge tools to maintain the 
sampling and continued occupation strategy, providing real-
time data of great value to the scientific community and 
contribute with the standards from international programs 
where ESTOC (OceanSITES, EMSO, ICOS, among others) is 
included. 

 

Fig. 12. The glider endurance line connecting the PLOCAN’s observatory 
coastal node with the deep one (ESTOC) placed sixty nautical miles 

northwards Gran Canaria. 

Different glider technologies (profilers and surface) are 
operated interchangeably to support a seasonal observations 
program. Primary sampled parameters are conductivity, 
temperature, dissolved oxygen, Chl-a, turbidity and CDOM. 
Gliders provide useful information for surface and intermediate 
water masses characterization (MMW, NASTMW, ENAW, 
MW, AAIW, etc.) in the area of interest. 

  

Fig. 13. Water column salinity data plot from performed transect across the 
ESTOC endurance line (PLOCAN’s Extended Observatory as link 

between Ocean and Coastal Observatory nodes) 

 

Fig. 14. Water column temperature data plot from performed transect across 
the ESTOC endurance line (PLOCAN’s Extended Observatory as link 

between Ocean and Coastal Observatory nodes) 

 

Fig. 15. TS plot displaying overlapped glider data and historical CTD 
gathered from research vessels since 1994. 

 

Fig. 16. Dissolved oxygen section across the 29ºN gathered by the Seaglider 
unit SN. 525, within the framework of the endurance line at ESTOC 

Ocean Observatory site. 



V. CONCLUSIONS 
  A new ocean monitoring era is becoming a reality. 

Underwater and surface gliders, as new technological 
development, provide a valuable contribution to the sustained 
ocean observations in the coming decade, where the 
Macaronesian region through its R3M strategy isn’t an 
exception. We are mainly limited by our imagination and 
available funding. Anticipated advances in biogeochemical 
sensors, payload capacity, battery duration, and ease-of-use 
will expand our ability to use gliders to monitor the physical 
and biogeochemical state of regional seas and boundary current 
systems (and marine protected areas, in particular), to 
understand responses and links to climate variability.  

High-resolution physical and bio-geochemical data from 
gliders in these regions combined with the other components of 
the global observing system, will, without any doubt, allow us 
to fulfill far more objectives related to societal aspects 
(including marine security and “green” objectives) than is 
possible today. We anticipate that the glider component, which 
has relevance to process studies and monitoring, will be used 
actively, and in many places in the next decade will start to fill 
the gaps and to optimize the global network for the benefit for 
all observing and forecasting systems -global and 
regional/coastal ones- and all related applications.  

Within this context, the Macaronesian region, with 
ESTOC/PLOCAN Ocean Observatory as reference site, is 
playing a relevant role as regional contribution to the main 
international initiatives in this context. 

PLOCAN play an important role as dedicated facility 
infrastructure where new challenges from companies and 
institutions related to marine technology can reach in a cost-
effective and sustainable way the expected aims, and 
specifically engaged for such clever, helpful and fascinating 
ocean monitoring tools as surface and underwater gliders are. 

ACKNOWLEDGMENT (Heading 5) 
The authors truly acknowledge all institutions, companies 

and people involved in these challenging missions, with special 
mention to the EU-FP7 Program for funding the GROOM 
project within these sea operations have been partially carried 
out and supported. Special thank you addressed to Dr.Santana 
and Dr.Cianca for providing some key plots in this work. Also 
to thank all those technological partners like Teledyne Webb, 
Liquid Robotics, i-Robot and CMR companies for their 
support and collaboration. Finally, a special mention addressed 
to Las Palmas and Tenerife Harbourmaster authorizing the 
mission performance across to the described Macaronesian 
waters and the invaluable support from SAR crew members 
during some “unexpected” off-shore recoveries. 

 

REFERENCES 
[1] IOC – UNESCO, “An Implementation Strategy for the Coastal Module 

of the Global Ocean Observing System. GOOS Report, No 148, pp. 141, 
2005. 

[2] Llinás, O., M. J. Rueda, J.Pérez-Marrero, E.Pérez-Martell, R.Santana, 
M.G.Villagarcía, A.Cianca, J.Godoy and L.Maroto, “Variability of the 

Antarctic Intermediate Waters in the Northern Canary Box”, Deep Sea 
Research II,49(17), pp. 3441-3453, 2002. 

[3] Cianca, A., J. M. Godoy, J. M. Martin, J. Pérez-Marrero, M. J. Rueda, 
O. Llinás, and S. Neuer, “Interannual variability of chlorophyll and the 
influence of low frequency climate modes in the North Atlantic 
subtropical gyre., Global Biogeochem. Cycles, 
doi:10.1029/2010GB004022, 2012 (in press). 

[4] Stommel H., “The Slocum mission”, Oceanography, 2 (1), pp. 22-25, 
1989. 

[5] Davis R., Eriksen C. and C. Jones, “Autonomous Buoyancy-driven 
underwater gliders”, in �The Technology and Applications of 
Autonomous Underwater Vehicles”, G. Griffiths, ed., Taylor and 
Francis, London, 2002 

[6] Claustre H., "Bio-Optical Profiling Floats as New Observational Tools 
for Biogeochemical and Ecosystem Studies: Potential Synergies with 
Ocean Color Remote Sensing." in these proceedings (Vol. 2), doi: 
10.5270/ Ocean Obs09.cwp.17. 

[7] Glenn S., Jones C., Twardowski, M., Bowers, L., Kerfoot J., Kohut J., 
Webb D. and O. Schofield, “Glider observations of sediment 
resuspension in a Middle Atlantic Bight fall transition storm”, Limnol. 
Oceanogr., 53 (5, part 2), 2008, pp. 2180–2196  

[8] Perry M.J., Sackman, B.S., Eriksen, C.C. & C.M. Lee, “Seaglider 
observations of blooms and subsurface chlorophyll maxima off the 
Washington coast”. Limnol. Oceanogr., 53(5, part 2), 2008, pp. 2169–
2179  

[9] Rudnick, D., Davis R., Eriksen C., Frantantoni D. & M.-J. Perry, 
"Underwater Gliders for Ocean Research," Marine Technology Journal, 
vol. 38, no. 1, Dec., 2004,  pp. 48-59.  

[10] Todd R. E., Rudnick D. L., R. E. Davis, and M. D. Ohman, “Underwater 
gliders reveal rapid arrival of El Niño effects off California's coast”, 
Geophysical Research Letters, 38, doi:10.1029/2010GL046376, 2011. 

[11] Send U.,  “OceanSITES. Proceedings of the "OceanObs’09: Sustained 
Ocean Observations and Information for Society“. Conference (Vol. 2), 
Venice, Italy, 21-25 September, 2009, Hall. J. Harrison D.E. and 
Stammer, D., Eds., ESA Publication WPP-306, 2010. 

[12] Simonetti P.,  “Slocum Glider: Design and 1991 Field Trials, Office of 
Naval Technology Contract N00014-90C-0098 Report, 1992. 

[13] Jones C. “Slocum glider persistent oceanograpyh”, IEEE Conference 
Publications, 2012. 

[14] Manley J. and Willcox S., “The wave glider: A persistent platform for 
ocean science”, OCEANS’10-IEEE, Sydney, 2010. 

[15] Osse T.J. and Eriksen C., “The Deepglider: A Full Ocean Depth Glider 
for Oceanographic Research. OCEANS’07 –IEEE, Vancouver, 2007. 

[16] Fer, I., and D. Peddie, “Navigation performance of the SailBuoy”, 
Bergen, Scotland mission, 12 pp, Christian Michelsen Research AS, 
Bergen, 2012. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


