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Abstract— A towed-streamer technology has been developed for
mapping placer heavy minerals and dispersed hydrocarbon
plumes in the open ocean. The approach uses induced
polarization (IP), an electrical measurement that encompasses
several different surface-reactive capacitive and electrochemical
phenomena, and thus is ideally suited for mapping dispersed or
disseminated targets. The application is operated at sea by
towing active electrical geophysical streamers behind a ship; a
wide area can be covered in three dimensions by folding tow-
paths over each other in lawn-mower fashion. This technology
has already been proven in laboratory and ocean settings to
detect IP-reactive titanium- and rare-earth (REE) minerals such
as ilmenite and monazite. By extension, minerals that weather
and accumulate/concentrate by a similar mechanism, including
gold, platinum, and diamonds, may be rapidly detected and
mapped indirectly-- even when dispersed and covered with thick,
inert sediment. IP is also highly reactive to metal structures such
as pipelines and cables.

Currently, the only means for mapping an oil-spill plume is to
park a large ship in the ocean and drop a sampling string over
the side, requiring hours of time per sampling point. The
samples must then be chemically analyzed, adding additional
time and expense. We believe that an extension of the marine IP
technology could also apply to rapidly mapping both seafloor-
blanket and disseminated hydrocarbon plumes in the open ocean,
as hydrocarbon droplets in conductive seawater are topologically
equivalent to a metal-plates-and-dielectric capacitor. Because the
effective capacitance would be frequency-dependent on droplet
size, the approach we advocate holds the potential to not only
map, but also to characterize the evolution and degradation of
such a plume over time. In areas where offshore oil field
development has been practiced for extended periods, making IP
measurements from a towed streamer may be useful for locating
buried and exposed pipelines, as well as pipeline leaks. We
believe this technique will be a more cost-effective method than
drop-sampling to map and monitor hydrocarbon plumes in open
ocean settings.

A marine induced polarization system was used successfully to
map a 15 km x 45 km swath of the ocean floor off eastern South
Africa with 3-meter sampling along 200-meter-separated profiles.
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The survey detected titanium-bearing sands up to 15 meters
below the seafloor. From preliminary laboratory work it is
apparent that we can extend this technology to monitor
significant environmental problems including anthropogenic and
industrial waste washed into sensitive estuaries and sounds
during storm-water runoff episodes, and also to map and
characterize dispersed oil plumes in the seawater column in three
dimensions, as well as movement and dispersal of both over time.
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induced polarization; sub-seafloor mapping; electrical geophysical
tool; heavy placer minerals; hydrocarbons in seawater

I. INTRODUCTION

Induced Polarization (IP) is a current-stimulated (induced)
electrical phenomenon that has been observed in certain earth
materials for nearly a century [1]. It is manifested as either a
delayed voltage response (a transmit-receive phase shift usually
given in milliradians) or as a frequency-dependent change in
received amplitude response, the so-called Percent Frequency
Effect or PFE [2], [3], [4]. Often—but not always—these two
different manifestations correlate closely with each other. IP is
commonly used to explore for and map large disseminated
sulfide deposits using a pair of transmitter electrodes to induce
current flow in the ground, while the received signal is
measured at a distance with a pair of non-polarizing electrodes
(e.g., Ag-AgCl). In addition to sulfide minerals, IP effects
have been observed in certain clays, buried metal fragments,
buried pipelines and cables, and certain other minerals, most
notably ilmenite (FeTiO3) and monazite ([Th, Ce, La]PO4) [5].
It is thus potentially an important tool for mapping rare-earth
elements (REEs) on continental shelves. Importantly, IP is a
surface-reactive phenomenon, meaning that the finer-grained a
reactive material is, the more surface is exposed to the
surrounding electrolyte for the same mass, and therefore the
greater would be the IP effect. The causative electro-chemical
phenomena can be of several types including a Warburg
double-layer impedance and the so-called membrane effect [2],
but they all behave as a capacitance. The IP effect is thus
particularly well-suited to, and has mainly been used for, the



search for disseminated sulfides in large porphyry intrusive
systems.

The USGS has developed a means for applying IP in a
marine environment. This required overcoming complex issues
such as grounding, the highly conductive character of seawater,
array-placement and stabilization, streaming potential, and
electrical noise inherent to a metal ship traveling in the sea [6],
[7]; Fig. 1. In 2007 a commercialization agreement was signed
and the USGS-patented technology licensed for a large and
successful sub-seafloor mineral exploration and mapping effort
off South Africa. This paper presents results that show the
technology can also be applied to mapping anthropogenic
waste and UneXploded Ordnance (UXO) on or beneath the
seafloor, and possibly dispersed hydrocarbons in seawater.
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Figure 1. A towed streamer design used to make induced polarization
measurements on the seafloor. On-board data-acquisition electronics, cable
shielding, and floating ground not shown.

II.  MAPPING ILMENITE OFFSHORE SOUTH AFRICA

In 2007 a six-week-long commercial marine IP survey was
conducted by Williamson & Associates and Zonge
International off the coast of South Africa. The objective of
this large survey was to map ilmenite (FeTiO3), a highly
polarizable oxide of titanium that had weathered out and
migrated offshore from where on-land ilmenite mining
operations are now ongoing [8], [9], [10].

Fig. 2 shows the amount of heaver placer minerals from a
vibracore survey carried out during an earlier offshore survey.
Note especially the feature labeled “Northern Paleochannel.”

Fig. 3 shows IP chargeability for the outlined part of Fig. 2.
This is a small subset of a much larger geophysical survey over
the area; note the scoured paleo-channel manifesting residual
ilmenite in the upper left of the figure (seen as lighter blue
immersed in the darker blue “barren” shallow-water sands).
Water depths in this survey area reach up to 45 meters; the
paleo-channels stem from previous glacial low-water stands
where these river channels extended to a coastline much farther
east. The IP-reactive ilmenite originates from a weathering
source on land (upper left; shown in Fig. 2) to higher density
deposits on and beneath the seafloor (yellow and orange, lower
right). Most of the ilmenite deposit thus appears to lie offshore
(the warmer colors in the center and lower right side of the
image), much of it distributed south and southeast by the long-

shore Agulhas current and buried under later, inert sediments.
This survey provided a vast new area to explore for titanium;
by using multiple receiver dipoles, the survey array provided
four depth-slices, one for each transmitter-receiver N-spacing.
Modeling shows the peak-responses for the first three N-
spacings were 5 meters for N = 1; 8 meters for N = 2; and 11
meters for N = 3. There was still a 20%-of-peak response at
about 24 meters depth for N = 3.
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Figure 2. Economic heavy minerals mapped offshore South Africa using
vibracores; compare Figure 3.
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Figure 3. The IP phase-shift at 4 Hz for the N = 1 (shallowest) dipole
separation for part of the area shown in Fig. 2. Note the corresponding shape of
the northern paleo-channel in the lighter blue color (residual ilmenite)
immersed in the dark blue low-chargeability coastal shallows. NE-SW striping
is an artifact of the strong current in the area. This constrained ship-movement
in those directions; additionally, a decision was made to not filter the IP data.

III. UNEXPLODED ORDNANCE

Data from several sea-trials suggest it is possible to use
marine IP to map offshore UXO. The example in Fig. 4 is part
of a towed-streamer profile carried out on the east side of Cat
Island, south of Biloxi, Mississippi. Here a coincident
resistivity - IP anomaly (“Metallic Object” in Fig. 4) was
observed in a small area from where a Swedish bronze cannon



had earlier been dredged, one of many such cannon apparently
lost with a Spanish sloop that reportedly sank during a 17th
Century hurricane 11. This figure shows one profile using a
10-meter electrode separation dipole-dipole (four-electrode in-
line) array.
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Figure 4. An IP anomaly coincident with a resistivity low identifies a
buried metallic object where a bronze cannon had been dredged earlier. Filled
channels, on the other hand, exhibit resistivity lows but do not exhibit an IP
anomaly.

Note that the IP-reactive target (probably an additional
bronze cannon) can be detected considerably more than 10
meters away from the center of the anomaly; we ascertained
this by looking at deviation from zero approaching and leaving
the anomalous zone, assuming that the anomaly was caused by
a point-source. Note also that dredged and subsequently
hurricane-refilled channels (“Filled Channels” in Fig. 4) on the
same profile show similar resistivity anomalies (when scale is
magnified these appear flat-bottomed), due to greater porosity
from lower compaction - but there was no IP anomaly.

Another survey conducted offshore of Murrells Inlet in
South Carolina (Fig. 5) shows an increasing density of short-
wavelength IP anomalies as one approaches the ship-channel
from each side. The geographic density and distribution of
this apparent “noise” suggest it is likely due to metallic trash
discarded by returning boats. The Cat Island example
indicates that IP responds to bronze, and the Murrells Inlet
survey shows multiple IP responses caused by what is likely
metallic trash on and beneath the seafloor. A sea-trial in Puget
Sound showed strong IP responses as we passed over buried
cables. Together with laboratory experiments, these suggest
that marine IP can be effective at locating exposed as well as
buried UXO on and beneath the modern seafloor—including
non-ferrous materials.
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Figure 5. A marine IP profile across the entrance to Murrells Inlet, South
Carolina. The ship track was from northeast to southwest, and a coincident IP
high and resistivity low indicate a probable wreck (red dash below “Inlet” on
dotted ship-track).

IV. LABORATORY EVIDENCE

Grab samples collected in Long Island Sound during a
Woods Hole Oceanographic Institute cruise [12] were later
analyzed in a USGS laboratory for their IP spectra—that is,
the IP response over a wide frequency range. These samples
contain anthropogenic sludge that emanated from the
Connecticut River over the past several centuries. The sludge
has high carbon content and is thus self-reducing, mainly due
to its high biological content. The sludge also includes a
small, very fine-grained metal content, along with Clostridium
perfringens spores. Both of these are considered a threat to
wildlife and humans on the north shore of Long Island [13].
The C. perfringens bacterium is considered particularly
dangerous to humans, giving rise to symptoms ranging from
food poisoning to gas gangrene. Laboratory measurements
were carried out on grab-samples using an acrylic sample-
holder with electrode grids placed at both ends in a modified
Wenner configuration [2]. Extraordinary safety precautions
were necessary for measuring these samples, including mask



and gloves. This laboratory had to be systematically
decontaminated once the measurements were complete.

Fig. 6 shows a combined example of two IP spectra
measured in the laboratory. The small cluster (“+”) in the
lower right is the calibrate IP spectra for inert, crushed optical
glass, portrayed in the Cartesian complex plane. The crushed
glass is placed in an acrylic container described above and
measured with saltwater only; as silica is non-polarizable,
grain size is irrelevant. The glass sample measurement is
necessary, and serves as a calibration of the system, as
induction from wires and other hardware must be removed
from subsequent measurements to obtain meaningful spectra.
Electrode spacing is standardized for all samples with the
acrylic cell; spectral measurements have been shown to be
independent of the electrodes as long as a standardized array is
used.
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Figure 6: Argand or Cole-Cole diagrams of (+) a glass-sand calibrate
sample and (#) a sludge grab-sample from Long Island Sound. Frequencies
used range from 0.125 Hz on the right side to 72 Hz on the left. The calibrate
shows that the system noise is about 0.6 percent. The IP spectrum for the
sludge sample shows significant amplitude variation with frequency (the
Normalized Real component variation on the horizontal or X axis of 4
percent), and a distinctive, “flat” shape with little variation in the vertical
(Normalized Imaginary or phase-shift component) on the vertical (Y) axis.

The calibrate spectrum was acquired and deconvolved from
subsequent sample measurements [2], [8]. The “Normalized
Imaginary” (Y) axis represents a time-delayed phase shift in
milliradians characteristic of polarizable material (such as
clays, metallic fragments, sulfide minerals, certain titanium
oxides and REEs, etc.). The “Normalized Real” (X) axis
shows the received amplitude as it changes with frequency
(often called a “percent frequency effect”). Curves are
normalized to the lowest frequency. This is often called an
Argand or Cole-Cole diagram [14], and is an excellent way to
visualize the spectral character of an induced polarization
source. A calibration Argand or Cole-Cole diagram using
crushed optical glass shows that noise in this system is less
than 0.6 percent.

Fig. 6 also shows an example IP spectrum from one of the
anthropogenic sludge grab samples from Long Island Sound
(“4”). Note that the Normalized Imaginary (phase shift or Y-
axis) remains relatively constant over the 0.125-72 Hz
frequency range, while the amplitude of the detected IP
signature varies by 4.0 percent. This is a moderate IP anomaly

by land-based IP standards, and the “flat” spectral signature in
the Cole-Cole diagram is apparently diagnostic of this
anthropogenic waste (several samples show it). Since Argand
diagrams for individual mineral species tend to peak at
mineral-specific frequencies ranging from 0.1 Hz to 8 Hz, it is
likely that this curve represents responses from at least two,
and likely three different metallic-sulfide and metal species
(for instance, pyrite and pewter).

V. MAPPING HYDROCARBONS IN THE OPEN SEA

The Macondo Well blowout of April-July, 2010 in the Gulf
of Mexico has given pause to nearly all deepwater drilling in
the United States. The main issue remaining: where did
200,000,000+ gallons of released oil go? Raw hydrocarbons
normally have a range of gravity and volatility. It appears that
some of the Macondo Well blowout product floated to the
surface, some sank, and some has been reported drifting over
vast distances in the deep water column [15], [16]. The
situation was further complicated by the release of huge
quantities of Corexit, an oil dispersant with poorly-understood
impact on aquatic and benthic life. Technology currently used
to track these hydrocarbons ranges from dragging chains
across the shallow seafloor to posting a $100,000/day vessel
for several hours at a single location while a sampling line is
lowered and retrieved. Sample bottles collected must then be
analyzed, and the results provide only a single data point on a
target that is both moving and evolving with time. This is
remarkably inefficient [17].

A consideration of the topological equivalence of a metal-
plate capacitor with an oil-based dielectric, and a dispersed oil
plume in highly-conductive seawater (Fig. 7), suggests that it
is possible to use a modified IP system to map seawater
capacitance and thereby track the plume. Basic physics would
suggest that the peak frequency response of the dispersed
hydrocarbons would correlate with droplet size. Experiments
in sea-trials [10] indicate that a towed array such as shown in
Fig. 8 should be able to sample a vertical 2-D slice of the
seawater column at about 3—4 knots, at a resolution controlled
by the transmit square-wave frequency. If the tow-path is
folded over itself in lawn-mower fashion, it should be possible
to rapidly map a drifting hydrocarbon plume in near real-
time—in other words, in four dimensions. In shallow water,
temperatures should allow Dbacterial action on the
hydrocarbons, but this is less likely in deep, cold waters. In
shallow water, there would likely be degradation of the
dispersed hydrocarbons with time for at least some of the
plume. As the dispersed elements of the plume evolve and
possibly degrade this way with time, droplet-size
characterization could be measured via the peak frequency
response and its breadth. This means that this marine
capacitive system should be able to both rapidly map a
drifting, dispersing hydrocarbon presence, as well as
characterize how it evolves over time. Laboratory
experiments are currently underway, and point-sampling
would still be necessary to verify results from a towed-
streamer array.
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Figure 7. Topological equivalence of a classic capacitor vs. dispersed oil
immersed in conductive seawater.

VI. CONCLUSIONS

The induced polarization effect is a surface-reactive physical
property; there are several different physical phenomena
giving rise to it, including Warburg impedance, electrode
effects, and the so-called membrane or clay effect. Because IP
i1s surface-sensitive, disseminated metals and metallic-luster
minerals like sulfides, ilmenite, and monazite will provide a
much stronger reactive response than an equivalent volume of
the same mineral in the form of a solid block. This means that
the IP effect can be used to identify and characterize (using IP
spectral signatures) sediments with relatively small
percentages of these reactive materials; on land this can be as
little as 0.1 percent by volume for ilmenite.

IP measurements have been shown over the past several
decades to directly detect ilmenite, monazite, metal in most
forms, and sulfides on and beneath the seafloor. IP can also
serve as a proxy for mapping self-reducing anthropogenic
sediments on or beneath the seafloor through the entrained,
extremely fine-grained sulfides and metallic content always
found in sewage (Wynn and Grosz, 2000; Wynn and Roberts,
2009).

Laboratory and limited sea-trial data support several
conclusions about the use of marine induced polarization:
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Figure 8. One of several possible configurations for mapping and
characterizing a dispersed hydrocarbon plume, accomplished by measuring
seawater capacitance (DOI patent pending).

1) Ocean-floor sulfide minerals—especially the known
widely dispersed and disseminated sulfide halos undetectable
using EM and resistivity methods—can readily be mapped
using this approach. Observations of IP phase shifts at
considerable distances from massive sulfides in the Bismarck
Sea suggest that marine IP can be a cost-effective tool for
locating these sulfide deposits even if the detection system is a
kilometer or more away.

2) Ocean-floor titanium-sand and heavy placer resources
can be mapped to depths of at least 15 and up to 24 meters
beneath the seafloor in three dimensions using a staggered-
electrode dipole-dipole array (Figure 1). Depth-slices of IP
chargeability were thus obtained from a large area off the
coast of South Africa, showing a vast new titanium resource
there in three dimensions.

3) While evidence is sparse (fragments of buried wrecks
and buried cables detected thus far during sea-trials), basic
physics also suggest that marine IP should be an excellent tool
for mapping UXO on and beneath the ocean floor. Current
methods for searching for underwater ordnance are almost
exclusively magnetic, any non-ferrous target is largely
invisible to this approach. EM or resistivity techniques are
generally not applicable, as the potential target would be a
conductive metal anomaly buried in a sea of highly-conductive
(0.25-ohm-meter) saltwater.

4) Cables and pipelines trenched into the ocean floor in
pre-GPS time can be accurately mapped using marine IP.

5) Platinum is found in intimate association with ilmenite
in anastomosing streams in Union Bay off of Freetown, Sierra
Leone; gold is also found with ilmenite at the bottom of
panned sediments from rivers in Venezuela and in southern
Alaska. These together suggest that marine IP is a potential
fast proxy exploration tool in the search for precious metals
and diamonds in the near-offshore sub-seafloor.

6) Physical principles suggest that a specially-configured,
towed-IP array should be able to map and characterize a
dispersing hydrocarbon plume in the open ocean, and track it
over time to see if it degrades by measuring the frequency-
dependence of the seawater capacitance; a US patent has been
applied for.

REFERENCES

[11  Schlumberger, C., 1920, Etude sur la prospection électrique du sous-
sol: Gauthier-Villars, Paris.

[2]  Sumner, J.S., 1976, Principles of induced polarization for geophysical
exploration: Elsevier, New York.

[3] Kearey, Philip, and Michael Brooks (1991). An Introduction to
Geophysical Exploration, 2nd edition, Blackwell Science, New York.



[10]

Zonge, K.L., Wynn, J.C., and Urquhart, S.A., 2005, Resistivity,
induced polarization, and complex resistivity: chapter 9 in the Society
of Exploration Geophysicists Special Volume on Near Surface
Geophysics, p. 265 - 300.

Wynn, J.C., 1988, Titanium geophysics-- a marine application of
induced polarization: Geophysics, v. 53, p. 386 - 401.

Wynn, J.C., 1998a, Induced Polarization technology in the marine
environment. U.S. Patent 6,236,211 B1 (May 2001).

Wynn, J.C., 1998b, Induced polarization detection system for
identifying metals and minerals on the ocean floor. U.S. Patent
6,236,212 B1 (May 2001).

Wynn, J.C., Grosz, A.E., and Foscz, V.M., 1990, Induced polarization
and magnetic response of titanium-bearing placer deposits in the
southeastern United States: in: Society of Exploration Geophysicists
Special Volume on Induced Polarization, p. 280 - 303.

Wynn, J.C., and Grosz, A.E., 2000, Induced polarization - a tool for
mapping titanium-bearing placers, hidden metallic objects, and urban
waste on and beneath the seafloor: Journal of Environmental and
Engineering Geophysics, v. 5, p. 27 - 35.

Wynn, J.C., and Roberts, Will, 2009, The Application of Induced
Polarization Techniques to Detect Metal-Bearing Offshore
Anthropogenic Waste and Unexploded Ordnance: Proceedings of the
Symposium for the Application of Geophysics to Environmental &
Engineering Problems, Ft. Worth, TX, 29 March-2 April 2009,

p. 1104 - 1113.

(1]
[12]

[13]

[14]
[15]

[1e]

[17]

John Woolsey, Mississippi Mineral Resources Institute, Oxford, M1,
oral communication, 1998.

ten Brink, Marilyn, and Johan Varekamp, 1999, USGS CMG 99056
Metadata: United States Geological Survey, Woods Hole,
Massachusetts. Data (navigation) of field activity 99056 (C-56-99-LI)
http://walrus.wr.usgs.gov/infobank/c/c56991i/html/ c-56-99-
li.meta.html

Mecrey, E. in Long Island Sound from 11/08/1999 to 11/11/1999 L.,
and Bucholtz- ten Brink, M.R., 2000, Contaminant distribution and
accumulation in the surface sediments of Long Island Sound: Journal of
Coastal Research 16, p. 575 - 590.

Cole, K.S., and R.H. Cole, 1941, Dispersion and absorption in
dielectrics. Journal of Chemical Physics, v. 9, p. 341 - 351.

Schrope, Mark, 2010, Upbeat oil report questioned: Nature 466, (12
August 2010), p. 802.

Dybas, C., Kenney, J.; and Murphy, S., 2010, Scientists map origin of
large underwater hydrocarbon plume in Gulf: National Science
Foundation News, Press Release 10-148, 9/15/2010, 5 p.

Wynn, J.C., 2011, Measuring Seawater Capacitance In Three
Dimensions As Well As Time: US Patent Applied for (provisional
number 13/091,314): 21 April 2011, 26 pages, 4 figs.




<<
  /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 true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


