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Abstract— 

 The United States Integrated Ocean Observing System (IOOS®) 
is a user-driven, coordinated network of people, organizations, 
and technology that generate and disseminate continuous data 
about our coastal waters, Great Lakes, and oceans supported by 
strong research and development activities. IOOS® is our Eyes 
on our Oceans, Coasts and Great Lakes that enable the United 
States to track, predict, manage, and adapt to changes in our 
marine environment and deliver critical information to decision 
makers to improve safety, enhance our economy and protect our 
environment. IOOS provides a major shift in the approach to 
ocean observing by drawing together the vast network of 
disparate federal and non-federal observing systems to produce a 
cohesive suite of data, information, and products on a sufficient 
geographic and temporal scale to support decision-making. Two 
interdependent components constitute the U.S. IOOS: (1) the 
global ocean component, and (2) the coastal component. The 
strength of IOOS is in its partnerships, starting with the federal 
agencies, the partnerships extend internationally for the global 
component and to the local level for the coastal component. The 
coastal component includes the national set of observations for 
the U.S. Ocean, Coasts and Great Lakes, a network of Regional 
Associations that are establishing Regional Coastal Ocean 
Observing Systems (RCOOS) and the Alliance for Coastal 
Technologies (ACT). The U.S. IOOS is our nation’s contribution 
to the Global Ocean Observing System (GOOS) — the ocean 
component of the Global Earth Observation System of Systems 
(GEOSS).  
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I.  INTRODUCTION  
The U.S. Integrated Ocean Observing System (IOOS®) is a 

partnership serving lives and livelihoods.  This partnership 
includes federal, regional, academic, Non Governmental 
Organization (NGOs) and industry parties that provide data and 
information to improve our understanding and management of 
our oceans, coasts, and Great Lakes.  The last several years 
have seen some very positive progress within US IOOS 
including passage of the Integrated Coastal and Ocean 
Observing System (ICOOS) Act (March, 2009); the President’s 
Ocean Policy, which puts priority on strengthening and 
integrating of ocean, coastal, and Great Lakes observations, 
mapping and infrastructure; the Global Climate Ocean 
Observing System reaching 61% completion; and the funding 
of the National Science Foundation’s Ocean Observatory 
Initiative. The NOAA IOOS Program, initiated in 2007, now 

represents the role of the US IOOS office and includes a 
member from the Army Corp of Engineers. 

Also in 2010, the Integrated Ocean Observing Committee 
(IOOC) formed as called for in the ICOOS Act.  Comprised of 
Federal representatives, they will oversee the implementation 
of procedural, technical, and scientific requirements to ensure 
full execution of the system.  The IOOC released the “U.S. 
Integrated Ocean Observing System: A Blueprint for Full 
Capability” that defines activities and systems of IOOS. 

II. A BLUEPRINT FOR FULL CAPABILITY  
The U.S. IOOS program recently developed the “U.S. 
Integrated Ocean Observing System: A Blueprint for Full 
Capability” (Blueprint) to define the activities and systems 
that will make up the fully operational U.S. IOOS program 
and to guide the efforts of partners and the program office.  As 
outlined in the Blueprint, U.S. IOOS activities fall into six 
distinct subsystems—three functional subsystems 
(observations, data management and communications, and 
modeling and analysis) to provide the technical capability to 
readily access Great Lakes and marine environment data and 
data products  and three cross-cutting subsystems (governance 
and management, research and development, and training and 
education) that form the programmatic structure of U.S. IOOS 
to provide for sustainment and improvements to the system.  
Using a logical, structured approach as directed by the 
Blueprint, the U.S. IOOS program is leading the efforts to 
build on current observing capabilities with an initial focus on 
data integration, interoperability issues, and certification 
guidelines.   

 
This document brings the concept of interdependency front 
and center.  Fully implementing U.S. IOOS will take the 
combined efforts of all of the federal agencies in partnership 
with the non-federal entities.  While the roles vary greatly, 
each partner shares a piece of the ocean observing community 
and all are needed to form a cohesive, functional U.S. IOOS.  
Reaching out to partners, both current and future, remains an 
essential component of U.S. IOOS program execution and will 
be further advanced with the planned FY2011 comprehensive 
U.S. partner assessment. 
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III. ADAVNCES IN THE OBSERVING SUBSYSTEM? 
Across US IOOS, we are advancing our observing capability.  
This paper will focus on three technologies: HF Radar, Wave 
measurements and gliders.    

A. High Frequency(HF) Radar  
The Global Earth Observing (GEO) has been described as 
“Science without Borders” and brings together 87 
Governments and the European Commission and 64 
intergovernmental, international, and regional organizations to 
provide access to timely data, new analytical tools, and 
forecasts about emerging threats that will enable wise choices 
in an uncertain world.   

 
During GEO-VIII Plenary the GEO 2012-2105 workplan was 
accepted that includes a focus on the importance of ocean 
observing under the Blue Planet Societal Benefit Area (SBA).  
One component of this SBA is the operational systems for 
monitoring of marine and coastal ecosystems.  There are many 
systems ranging from buoys and gauges to autonomous 
underwater and surface vehicles to satellites and animal 
tagging that must work in a complementary fashion to provide 
the three dimensional observing needed to answer pressing 
questions such as: Can we efficiently and safely move 
commerce; how will we adapt to, and mitigate, a changing 
climate; is the water safe to swim in; will we continue to 
sustain the world’s need for food from the ocean?  
 
Just as measuring winds in the atmosphere is fundamental to 
weather forecasting, ocean currents determine the movement 
of surface waters, providing critical information to support 
pollutant tracking, search and rescue, harmful algal bloom 
monitoring, navigation, and ecosystem based management and 
coastal and marine spatial planning.  One system that has 
proven to effectively measure surface currents along the coast 
is the high frequency (HF) radar.  
 
A number of countries have used HF radar operationally in the 
areas of navigation, oil spill monitoring, search and rescue and 
harmful algal bloom forecasting but in many cases this is done 
on a case by case basis.  Within the United States, the Coast 
Guard uses this data in their operational Search and Rescue 
Program and have shown that the search area can be decreased 
by 66% in 96 hours and that means saving lives.  HF radar 
information was used by the National Oceanic and 
Atmospheric Administration for oil track predictions during 
the Deepwater Horizon spill.  Emerging uses include 
ecosystem-based studies, vessel tracking and most recently HF 
radar did pick up the signal from the March 2011 Pacific 
Tsunami – see Journal of Remote Sensing - 
http://www.mdpi.com/2072-4292/3/8/1663/pdf 
 
The United States has been working many years to transition 
its HF radar network of over 100 radars to an operational 
system and has succeeded in moving from individual radars to 
clusters of radars to a comprehensive national network tied 
together through common data architecture, set of practices 

and a national plan.  Many other nations have begun to deploy 
HF radars and there is a tremendous amount of informal 
coordination and collaboration taking place.  But to truly make 
a difference on a global scale we need to unite under a single 
worldwide network to make these critical measurements 
available into ocean and ecosystem modeling.   

 
Therefore, under GEO we have set forth a bold task to develop 
a global HF radar network.  The Global High Frequency Radar 
Initiative was launched during Oceanology International 2012.   
The meeting co-chairs included Jack Harlan, U.S. IOOS 
Program Office; Lucy Wyatt, Australia Integrated Marine 
Observing System; and Enrique Alvarez-Fanjul, Physical 
Oceanography Department, Puertos del Estado  (Spain).  About 
40 people attended, representing 11 countries from Europe, 
Asia, and North America.   

B. Wave Buoys 
The waves entering and crossing the nation’s waters, whether 
generated by a distant Pacific storm, local sea breeze, or a 
Category 5 hurricane in the Gulf of Mexico, have a profound 
impact on navigation, recreation, safety and the economic 
vitality of the nation’s maritime and coastal communities. 
Requirements differ: commercial fisherman want the wave 
conditions at their fishing site, plus a forecast for the length of 
their trip; ship captains on the Columbia River want to know if 
they’ll be able to safely clear the waves breaking on the outer 
bar, before they leave port and head down the river; surfers 
look for large swell while recreational fisherman seek calm 
waters; lifeguards want to know if the rip currents of yesterday 
will be there today; Navy captains need wave information for 
efficient ship routing to reduce fuel usage; and modelers need 
boundary conditions to drive their models, or observations to 
validate their predictions. 
 
US IOOS established a National Waves plan in 2008 and 
identified that we had 181 buoys in the network.  Now in 2011 
we have 227 platforms.   
 

C. Gliders 
For the atmosphere and terrestrial we can use satellites for a 
significant role in monitoring, but for 70% of our planet the 
ocean, but they are not effective to understand the ocean in 
three 3 dimensions.  Therefore unmanned vehicles are 
important platforms to measure the entire water column.  For 
example, during Deep Water Horizon, gliders, outfitted with 
fluorometer which excite in the presence of oil, were used to 
determine depths and extent of the sub-surface plume and 
importantly where it was not.  This allowed the response 
teams to more effectively use more expensive ships with 
acoustic sensors to map the sub surface plume.  Gliders are 
being used in understanding fisheries management.  The 
California Cooperative Oceanic Fisheries Investigations 
(CalCOFI) are a unique partnership of the California 
Department of Fish and Game, NOAA Fisheries Service 
and Scripps Institution of Oceanography. The organization 
was formed in 1949 to study the ecological aspects of the 



sardine population collapse off California. Today our focus 
has shifted to the study of the marine environment off the 
coast of California, the management of its living resources, 
and monitoring the indicators of El Nino and climate change. 
CalCOFI conducts quarterly cruises off southern & central 
California, collecting a suite of hydrographic and biological 
data on station and underway.  The ships go out quarterly, but 
the gliders are able to occupy the lines continuously therefore 
we can get a more complete picture of what is going on in the 
ecosystem.  We operate in the Arctic.  The 2011 mission was 
the second year of studies on the hydrographic properties of 
Arctic waters, led by Dr. Peter Winsor at the University of 
Alaska Fairbanks and funded by the Bureau of Ocean Energy 
Management (BOEM), Conoco Phillips, and Shell Oil. The 
glider program is part of a larger project lead by Tom 
Weingartner at UAF, which includes land-based HF radars, 
drifters and moorings. The glider data provides detailed 
biochemical and physical ocean data that when combined with 
HF radar shows features and complexities previously 
unknown.  The National Science Foundation’s Long-term 
ecosystem research programs funds gliders in Antarctic.  
Antarctica is one of the fastest warming locations and we are 
seeing accelerated impacts on the phytoplankton and krill both 
sources of food and shifting in penguin population.  In 
addition to collecting the ocean conditions the gliders are used 
in conjunction with penguins that carry tags to better 
understand the ecosystems.  In 2011, the Rutgers University 
team, for the first time launched the glider from a zodiac, at 
US Palmer station  flew it 400km as the crow flies all the way 
to the dock at the British station.  This was significant because 
there significant savings in not having to use a research vessel.   
 

Want to take a virtual ride in 
our oceans with an 

underwater robot, known as a 
glider? There is a new map 

for that. US IOOS launched, 
in March 2012, a new asset 

map that displays where 
partner gliders are currently 
patrolling and where they’ve 
been.  That means users can 

get one-stop access to a 
current snapshot of where 

gliders are at sea. Once returned from a mission, users can 
scroll over visualizations of collected data. Additionally, users 

can retrieve an historical collection of data from previous 
missions, reaching back to 2005.   

 

IV. ADAVNCES IN DATA MANAGEMENT  
     We continue to integrate numbers of data sets from national 
agencies, state, local and tribal governments, industry and 
academia.   

A. Round Up from the US IOOS Regions 

IOOS partners collect coastal and marine data — water 
temperature, water level, currents, winds, waves, and more — 
using satellites, buoys, tide gauges, radar stations, underwater 
vehicles, and a bunch of other high-tech tools. This ocean data 
is then turned into information that people can use, often in the 
form of forecasts and products designed to track, predict, 
manage, adapt, and respond to changes in our marine 
environment. Here's what's new on IOOS websites 
representing regions around the United States: 

The Alaska Ocean Observing System 
(AOOS) recently released a new version of 

the AOOS real-time sensor map. New 
capabilities include the ability to see the 
latest observations from multiple sensors 

housed on a single platform at the same time, 
bookmark a specific view to return to or send 

to a friend, and view wind vectors on the 
main map, showing wind direction and 
magnitude. AOOS will soon add wave 

vectors as well. Users can also view a visual representation of 
relative differences in temperature, precipitation, or other 

parameters of their choosing across stations. 
 
New and improved ocean and coastal data is 
now available in California. The Central and 
Northern California Ocean Observing System 
(CeNCOOS) now offers a new version of their 
data portal with more than a dozen upgrades. 
Changes include locations and links to real-
time data for 32 high-frequency radar stations 
that measure ocean surface currents from the 
shoreline, four new National Weather Service 

wind stations, and a link to the data portal's mobile iPhone 
app. An Android app will be released in the near future.  
 

The Southern California Regional Coastal 
Ocean Observing System (SCCOOS) delivers 
fishermen, mariners, surfers, and decision 
makers real-time and archived ocean and 
coastal data collected within the Southern 
California Bight. Surface current mapping, 
wave conditions, wind and rain forecasts, and 
harmful algal bloom (HAB) monitoring are 
some of the products and services provided 
through the SCCOOS Observation Map. 

 

The Great Lakes Observing System (GLOS) 
recently launched a new website to improve 
access to Great Lakes data, products, tools, 
and the latest GLOS projects. The site 
features a new design and user interface, 
product launch pages, relevant news and 
events, and access to the new Great Lakes 



Data Catalog. The site makes it easier for users to find real-
time and historic Great Lakes data and access tools that 
process data in a meaningful way for decision makers.  

A new website provides one-stop information 
requested by boaters and fishermen in U.S. Gulf 
of Mexico waters. The Gulf of Mexico Coastal 
Ocean Observing System (GCOOS) recently 
repackaged real-time data into a website that 

includes seven-day oceanographic and 
meteorological conditions and forecasts. 

Information offered includes near real-time 
weather radar, satellite cloud coverage, sea 
surface and air temperature, wind speed and 

direction, surface current speed and direction, and 
water depth. Users can select map layers to show nautical 
charts, marine hazard warnings, and habitat maps such as 

Essential Fish Habitat and Marine Protected Areas.  
 

The Pacific Islands Ocean Observing System 
(PACIOOS) Hawaii Data Explorer Map provides 
ocean and meteorological data and information. 
Information provided includes surface currents, 

bathymetric, nautical charts, and ocean, tide, surf, 
and weather forecasts. Recent data and information 

on various types of natural hazards, such as 
earthquakes, volcanic eruptions, and drought are 
provided as well as the locations of emergency 
shelters, tsunami evacuation zones, and other 

hazard-related information. 

The Northwest Association of Networked Ocean 
Observing Systems (NANOOS) released version 2.6 of 
the NANOOS Visual System (NVS). NVS gathers data 
across a wide range of assets such as buoys, shore 
stations, and coastal land-based stations. Visualizations 
of data are provided in a consistent format. You can 
access plots and data for almost all in-situ assets for the 
previous 30-day period. New features include places, 
markers, and tsunami evacuation maps for the 

coastlines of Oregon and Washington.i 

V. DELIVERING THE BENEFITS 
 

A. US IOOS Modeling Test Bed 
     In 2010, with funding included in the FY2010 
appropriations, U.S. IOOS initiated a project under the 
Southeastern Universities Research Association (SURA) to 
evaluate the readiness of marine forecasts along the Atlantic and 
Gulf of Mexico coasts and improve them for operational use. 
This project creates an objective environment to compare the 
latest models for improved forecasting of chronic issues of high 
relevance in the Atlantic and Gulf regions such as flooding from 
storm surge and seasonal depletion of oxygen in shallow waters.  
Through this project, methods will also be explored for 

effectively delivering model results to regional centers, 
scientists, and managers relying on U.S. IOOS.   

    From the start this project was envisioned as an effort that 
would be a Federal/non-Federal partnership that would 
singularly modeling testbed effort to support ocean, coastal, 
Great Lakes, ecosystem modeling. By bringing together a tiger 
team made up of Federal and non-Federal partners to write a 
white paper on what a modeling test bed that used as a 
foundation work done by the US IOOS Modeling and Analysis 
Steering Team (MAST). Equally important was the 
understanding by SURA that for this to be successful as a 
foundation for all of US IOOS that it needed to be closely linked 
to the operational modeling centers within the Federal Agencies 
and be responsive to the needs of the IOOS Regional 
Associations.  Finally the focus of the modeling testbed was to 
set up processes for the transition of models to an operational 
status vice development of new models.  In the first year there 
have been a number of successes which is the subject of other 
papers, but these successes have cemented support for moving 
this effort from a prototype into a truly operational US IOOS 
Modeling Testbed.  In this case it will be truly interdependent as 
we expect that this test bed will be operated by a non-Federal 
consortium, serve both the Federal and non-Federal partners, 
anchored at an operational modeling center and resourced by 
more than one Federal agency 

B. Water Quality 
The responsibility for issuing water quality warnings are the 
State and Local Health agencies, but they are dependent on 
Federal, State and Academia observing. There is also the issue 
that current methodologies of testing require a 24 hour 
incubation period and therefore decisions are made to post or 
lift advisories based on the previous day’s sample.  So by 
using a combination of observing assets we can improve 
advisory decision making.  US IOOS partners have developed 
a Web-based view of the predictions for the water quality 
conditions at beaches on the South Carolina coast.   The tool 
depicts the  high, medium, low or no prediction scale 
represented by color-coded icons identify the bacterial water 
quality conditions based on the South Carolina predictive 
model used per the Environmental Protection Agency criteria 
for safe swimming conditions.  The model outputs will benefit 
the public by providing more timely delivery of swimming 
advisories or other relevant beach water quality information to 
decision makers (i.e. public health officials) to disseminate 
advisories or through real-time notification systems.   
 

C. Hurrincae Irene 
Hurricane Irene moved through the Caribbean and along the 
East Coast of the United States in August 2011 the non-
Federal partners of US IOOS augmented NOAA’s observing 
and forecasting capabilities.  NOAA used the Caribbean 
Regional Association (CARA), the four buoys - in San Juan, 
Ponce, Rincon, and the U.S. Virgin Islands.  From there the 
Southeast Coastal Ocean Observing Regional Association 
(SECOORA) tracked the Hurricane.  Wind and wave data 
from the SECOORA assets were used to initialize models and 
to verify forecasts.  Data from the buoys off the North 



Carolina coast were featured on commercial and television 
coverage of Hurricane Irene.  Local forecasting produced by 
Dr. Rick Luettich, University of North Carolina, were used by 
the U.S. Coast Guard to assist with decision making for 
positioning their boats along the East Coast and by the 
National Hurricane Center as part of their ensemble suite of 
models.  As Irene progressed up the East Coast the Mid-
Atlantic Regional Association of Coastal Ocean Observing 
Systems (MARACOOS) collected and distributed a dedicated 
hurricane blog - http://maracoos.org/irene/ - with updates on 
the storm, especially with regard to high frequency radar data, 
glider routes and the phytoplankton bloom monitoring.   
Nearly all MARACOOS high frequency radar systems 
remained running to collect data on surface currents within the 
hurricane's footprint.  The MARACOOS site also delivered 
new forecasts to the New Jersey Board of Public Utilities.  
Underwater glider RU-16 collected data during the hurricane.  
The RU16 glider which was deployed by the U.S. 
Environmental Protection Agency, the N.J Department of 
Environmental Protection, and Rutgers was directed offshore 
to survive the hurricane.  It rode out the storm in deeper waters 
and collected an unprecedented dataset from Irene will inform 
forecast model development well into the future.  Finally as 
the storm hit the US northeast coast, the Northeastern 
Regional Association of Coastal Ocean Observing Systems 
(NERACOOS), provided 50% of the real-time costal ocean 
observing platforms in the region and excess of 90% of the 
subsurface variables for the region.  In Long Island Sound all 
of the real-time buoy observations were supported by 
NERACOOS and its partners.  John Cannon of the National 
Weather Service wrote “Buoy ‘A’ and ‘B’ were our focus at 
the NWS (WFO) Gray, Maine for this storm due to their 
unique positioning along and just upstream the Seacoast of 
NH and Southwestern populated beaches in Maine to 
determine the extent for the potential of coastal 
flooding...splash-over and beach erosion in real time with 
Irene.  With south southeasterly winds...the buoy waves held 
below 20 feet as Irene approached due to the short fetch in the 
region as Cape Cod acted as a buffer.  We have a very limited 
climatology of tropical systems creating winds from this 
direction so the real time information was crucial for our 
needs.  Short Term Forecasts (STFs) were lowered to account 
for the ongoing situation during Irene's approach. The 
observation of limited wave action was a critical benchmark 
which caused our office to (accurately) limit our forecast and 
warnings for coastal flooding to ‘minor’.  This indeed verified 
to be the case. Higher waves (over 20 feet) were anticipated 
and reported at Buoy ‘E’ and ‘I’ in the more exposed wave 
situation along the Midcoast Region and our concern shifted to 
that area.  The Maine Geological Survey visited Popham 
Beach after the storm and confirmed up to 10 feet of beach 
erosion in that area.” 

 

VI. SUMMARY 
Resources for U.S. IOOS come from Federal, state, and 

private funding. Effective leveraging of these resources 
continues to yield positive results. And though a multi-sector 

approach is a hallmark of IOOS, it also adds complexity to the 
challenges of maintaining existing capacity across the network. 
The value of an integrated approach to ocean observing is 
already evident based on early success stories, with more to 
come as the program continues to develop and mature. The 
future of IOOS lies in the ongoing efforts of its partners to 
collaboratively provide integrated data and information to its 
users, and helping them make more informed decisions that 
produce economic, societal, and environmental benefits for the 
nation. 

The value of an interdependent approach to ocean 
observing is already evident based on early success stories, 
with more to come as the program matures.  The future of U.S. 
IOOS lies in the continuing efforts of its partners to 
collaboratively provide integrated data and information to its 
users, helping them make more informed decisions that 
produce economic, societal, and environmental benefits for the 
Nation. 

VII. ACKNOWLEDEMENTS 
Information for this paper was compiled from weekly and  
monthly reports, as well as powerpoint presentations 
developed by the US IOOS program office and across the 
eleven US IOOS Regions.   

                                                           
i 
http://oceanservice.noaa.gov/news/weeklynews/jan12/ioos.ht
ml 



<<
  /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 /Warning
  /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


