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Abstract—Kuroshio-induced island wake downstream the 
Green Island, Taiwan is studied using satellite imagery and a 
depth-averaged shallow-water model. Spatial-temporal scales, 
such as aspect ratio, dimensionless width, and Strouhal number 
as well as propagation speed of the vortices are quantified for 
Reynolds number 100, 200, and 500, respectively. It is found that 
the aspect ratio is between 1.76 and 2.72 obtained from satellite 
images and between 3.50 and 3.72 from numerical simulations. 
The dimensionless width is in the range of 1.84 and 1.92 from 
satellite images, and 1.29 and 1.33 from numerical modelling. 
The Strouhal number is between 0.17 and 0.20 from numerical 
simulations. Computed results are compared with theory, 
available satellite imagery, and in-situ measurements, and show 
reasonable agreement. Magnitude of the propagation speed of the 
vortices is found to be the same order as that of the Kuroshio, 
implying the nonlinearity as well as interactions of vortices and 
the Kuroshio are strong. Coriolis force does affect the free-
surface distribution, however, its effect on vortices and flow field 
is insignificant. 

Keywords—Kuroshio; island wake; vortex shedding; spatial-
temporal scales; satellite imagery 

I.  INTRODUCTION 
For flow past a circular cylinder the presence or absence of 

wake is determined by the importance of non-linearity in the 
flow compared to viscous friction. In non-rotating flow, the 
form of the wake is dictated by the Reynolds number 

/r tRe u L ν∞= , where u∞ , rL  and tν  are the representative 
velocity, length, and eddy viscosity, respectively. At Re < 
46 1± , flow past the bluff obstacle exhibits a steady separated 
flows; As Re ≥ 46 1± , flow becomes periodic with detachment 
of the free shear layer and the consequent shedding of vortices 
[1]. The periodic phenomenon is referred to as the vortex 
shedding, while the anti-symmetric wake flow pattern is 
referred to as the von Kármán vortex streets. The phenomenon 
of vortex shedding behind bluff bodies has long been of 
interest to the fluid dynamics community and has been 
extensively studied by many researchers [2-4]. Many flows of 
engineering interest produce the phenomena of vortex shedding 
and the associated structural response. Applications include 
marine structures, underwater acoustics, civil and wind 
engineering. 

Vortex streets occur frequently in the atmosphere and 

oceans [5, 6]. The Kuroshio, a western boundary current of the 
Pacific, originates from the North Equatorial Current and flows 
northwards to the east of Taiwan. The pathway of the Kuroshio 
parallels to the east shoreline of Taiwan. Its width is about 100-
150 km. The climatology of the Kuroshio velocity from in-situ 
measurements reveals that the Green Island is approximately 
located in the mainstream of the energetic Kuroshio passing 
and acts as an obstacle in the stream. The speed of the 
Kuroshio is about 1.0 m/s on top layer (0 ~ -200 m), 0.5 m/s on 
the middle layer (-200 m ~ -400 m), and 0.3 m/s on the bottom 
layer (-400 m ~ -700 m), respectively, according to the field 
measurements [7]. The influence range of the Kuroshio is up to 
-800 m; Water below -800 m is basically motionless.  

The Green Island locates at 22°35′N, 121°28′E, 40 km off 
the southeast coast of Taiwan. Fig. 1(a) illustrates the location 
of Green Island and water depth of the adjacent sea waters. 
Water depth of the study area, shown in Fig. 1(b), varies from -
50 m to -4,000 m, and the average depth is about -2,000 m. The 
island wakes induce the upwelling and enhance the nitrate 
concentration in the upper ocean. This kind of phenomenon is 
often captured by satellite imagery [8] and field measurement 
[9].  

Mesoscale eddies with radius scale O(100 km) are more 
often studied and better understood because the resolution of 
satellite altimetry [10]. While small island eddies with radius 
scale O(10 km), like the island wake downstream Green Island 
due to passing of the Kuroshio, are less investigated. 
Simulation of an idealized circular shaped Green island with 
diameter (D) equal to 5 km and Re = 100 has been conducted 
and reported in [11]. In this study, the real geometry of Green 
Island is used. Effects of eddy viscosity and Coriolis force on 
eddy properties are investigated. Spatial scales (aspect ratio 
between cross-street and along-street spacing of these 
vortices), temporal scale (period of the vortices), and 
propagation speed of these vortices are computed and 
compared with satellite imagery and other research results. 

II. FIELD MEASUREMENTS AND SATELLITE DATA 
Vortex streets in the oceans or the atmosphere are often 

seen on satellite imagery [5, 12]. Fig. 2 illustrates a schematic 
diagram of flow past a circular island with diameter D and its 
von Kármán vortex street showing the along-street distance  
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Fig. 1.  (a) Location of Green Island and water depth of the adjacent sea 

waters, and (b) study area marked by the red rectangle. 
 
and the cross-street distance between two like-rotating vortices. 
The aspect ratio (a/b) and dimensionless width (b/D) are 
typical spatial dimensions of vortices. The aspect ratio of 
vortex streets has been studied extensively in both the 
atmosphere and laboratory. Laboratory studies yielded value 
1.92-3.57 depending on the shape of the body, flow 
characteristics, and distance downstream. The aspect ratio  has 
a value of 3.57 for the inviscid theory [13], and atmospheric 
value of 1.67-2.63 from satellite images of the Aleutian chain 
[14], and 2.00-2.86 from RADARSAT SAR images of Herbert 
Island [5]. The dimensionless width (b/D) has been studied 
less extensively, as illustrated in Fig. 2. Remotely sensed 
imagery usually shows a diverged vortex street in the lee of 

the island, depicted in Fig. 2(b), which makes the definition of 
b not unique. Reference [15] stated that it approximates 1.0 for 
island wakes while [16] reported a value of 1.2 for a bluff 
body laboratory flow. 

Fig. 3(a) shows a synoptic of measured velocity vectors at 
-19 m and temperature field at -1 m [9]. A recirculation wake 
followed by a wavy tail exists. The recirculation covers an 
area about 1-2 times of the Green Island with weak surface 
current speeds ranging from 0.2 to 0.5 m/s. 

Fig. 3(b) shows an oceanic vortex street observed by an 
ERS (European remote sensing satellite) SAR (synthetic 
aperture radar) image taken on 29 March 1999. The coverage 
area of the satellite image is depicted on the top left corner of 
the inserted figure and landmark of the Green Island is marked, 
as well. With a spatial resolution of 25 m of the SAR image, 
meandering disturbances and well-organized oceanic vortex 
streets are clearly seen over a distance of about 40 km in the 
lee of the island. The streamwise (a) and transversal length (b) 
of the vortices determined from the image are 25.4-30.0 km 
and 9.2-11.2 km, respectively, resulting average value of a = 
27.7 km, b = 10.2 km, a/b = 2.72, and b/Lr = 1.84. 

Island wake can be identified not only by the high-
resolution SAR imagery, but also by the satellite ocean color 
imagery. An image of MODIS (Moderate Resolution Imaging 
Spectroradiometer) onboard the Aqua satellite taken on 30 
July 2003, see Fig. 3(c), also shows the vortex street over a 
distance of about 39 km in the lee of Green Island. A pair of 
eddy-like patterns are seen on the true color MODIS with a 
spatial resolution of 500 m. The streamwise and transversal 
lengths of the vortices are 17.1-18.6 km and 9.6-10.7 km, 
respectively, resulting average value of a = 17.9 km, b = 10.2 
km, a/b = 1.76, and b/ Lr = 1.92. 
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Fig. 2.  A schematic diagram of flow past a circular island with 

diameter D, and its von Kármán vortex street showing the 
along-street distance “a” and the cross-street distance “b” 
between two like-rotating vortices: (a) idealized vortex street 
for constrained channel flows, and (b) observed vortex street 
for open ocean flows. 
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Fig. 3.  (a) A synoptic of measured velocity vectors at -19 m and 
temperature field at -1 m, respectively [9]. A von Kármán 
vortex street downstream Green Island, Taiwan from (b) SAR 
satellite image taken on 29 March 1999, and  (c) MODIS 
image taken on 30 July 2003, respectively. Space dimension 
of vortices, such as the aspect ratio (a/b) and dimensionless 
width (b/Lr), is also shown. 

 

III. SHALLOW-WATER EQUATIONS AND NUMERICAL 
METHOD 

Shallow-water equations (SWEs) which describes motion 
of the fluid and space-time least-squares finite-element method 
(LSFEM) used to solve SWEs are presented in this section. 

A. Shallow-Water Equations 
To simulate the Green Island wake, a numerical model 

based on the shallow water equations (SWEs) is applied [11]. 
SWEs are the simple form of the equations of motion that can 
be used to describe the horizontal structure of an ocean 
dynamics. Depth-averaged SWEs is derived from equation of 
three-dimensional mass and momentum conservation based 
upon assumption of incompressibility of water, hydrostatic 
pressure, and a sufficiently small channel slope [17-19]. The 
two-dimensional viscous SWEs expressed in a non-
conservative form read 
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where η  is the free water surface, H and h are the still water 
depth and total water depth, u and v are x- and y-component 
velocity, f is the Coriolis parameter, g is the gravity 
acceleration, Zb is the bottom height, νt is the eddy viscosity, x 
and y refer the Cartesian coordinates, t is the time, respectively. 

Treatment of the open boundary is essential for the success 
of wave/flow simulations. A simplified 2D open boundary 
condition introduced in [20] is employed 

0x yc k k
t x y
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  (2) 

where c is the local wave speed, approximated by gh ; 
( ),x yk k  are the main wave direction along the open boundary, 
and determined by 
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B. Space-Time Least-Squares Finite-Element Method 
We use 1D shallow-water equations (SWE) to elucidate the 

formulation of space-time least-squares finite-element method. 
1D SWE reads 
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Equation (4) is first linearized by Newton’s method 
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where “~” represents value from previous iteration or time 
step. 

In space-time finite-element method, the unknowns 
( { }, Tu uη= ) are approximated by polynomial interpolations 
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where M(x) and N(t) are space and time interpolation function, 
respectively. Substituted approximations (6) into (5), residuals 
can be obtained 
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Note that piecewise linear interpolation function for time is 
used, where subscripts “1” and “2” denote number of local 
nodes, and superscripts “n” and “n+1” denote value of the 
space-time element at t = tn and tn + 1, respectively. The least-
squares functional and its minimization principle are then 
constructed 

minimize 
2

xt

R d
Ω

Ω∫  (8) 

where xtΩ is the space-time domain considered. The above 
equation is equivalent to 

0
xt

R Rd
uΩ
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Details of the space-time finite-element formulation can be 
found in [21-25]. 

IV. NUMERICAL RESULTS AND DISCUSSIONS 
Kuroshio-induced vortices of island wake downstream the 

Green Island, Taiwan is simulated. Satellite imagery and 
simulation of Green island vortices with Re = 100, 200, and 
500, respectively, are presented and discussed. 

The study area of simulation is 72 km x 156 km in 
transversal and streamwise direction, respectively, as shown in 
Fig. 1(b). The Kuroshio with uniform speed 1.0 m/su∞ =  and 

an angle 60o  to east enters the computational domain from 
southwest, and flows downstream to northeast. The 
representative length of the Green Island 5 kmrL =  and eddy 
viscosity 250 /t m sν = , therefore, the corresponding Re = 100. 

Fig. 4(a) depicts the computational meshes used, total 
20,080 nodes and 39,885 triangles. Finer meshes are employed 
near the Island region, shown in Fig. 4(b), since significant 
change of flow and wave field in that area is expected. tΔ  = 
90 s is used in computations. Flow starts with a cold condition, 
i.e. the fluid is at rest initially. It takes a period of transition 
for flow to develop and reach a periodic state. 
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Fig. 4.  Computational meshes, total 20,080 nodes and 39,885 
triangles, used: (a) Global view and 
(b) Close-up local view, respectively. 

Fig. 5 illustrates the geometry effect on the island wakes. 
Fig. 5(a) depicts the streamlines around the idealized circular 
Green island with diameter D = 5 km, while Fig. 5(b) shows 
the streamlines around the real shaped Green island. As can be 
seen, the streamlines are similar for both cases, especially for 
region about two diameters downstream the island. However, 
streamlines close to the island are different. There is a 
persistent small recirculation in the southeastern of the island 
due to corner there, see Fig. 5(b). 
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Fig. 5.  Streamline contours of (a) an idealized circular Green 

island with diameter D = 5 km, and (b) a real geometry of 
Green island, respectively. 

 
Fig. 6 plots the free-surface manifestation and streamlines 

of Re = 100 without consideration of Coriolis force. The 
vortex street can be seen over a distance of about 36 km 
downstream the island from Fig. 6(a), close to what observed 

in satellite images, Fig. 3(b) and 3(c), and lose coherent eddy 
structures further downstream. Fig. 6(b) illustrates the spatial 
scale of the vortices, where a/b = 3.50 and b/Lr = 1.29, 
respectively. Fig. 6(c) displays the streamlines. It reveals that 
flow exits the northeastern open boundary freely, with a 
minimal reflection. 
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Fig. 6.  (a) Global view and (b) local view of contours of free-



surface, and (c) streamlines of Re = 100 without 
consideration of Coriolis force. 

 
The vortex shedding is characterized by a well-defined 

period which is associated with the Strouhal number 
/rSt L u T∞=  (10) 

where T represents the period of the vortex shedding. Table 1 
summaries the eddy properties of Re = 100, 200, and 500, 
respectively. Values of a/b are in the range of 3.50 to 3.72 and 
b/Lr 1.29 to 1.33. Therefore, the average value of a/b is 3.63 
and b/Lr is 1.31. Relationship of St and Re is plotted in Fig. 7. 
Computed St of Re = 100 agrees well with the value of 

0.2698 1.0271/St Re= −  proposed by [26], but St of Re = 200 
and 500 is underestimated. The underestimation might be 
attributed to free-surface is not considered in some of the 
experiment data used for the regression analysis. 

The propagation speed of the vortices which defined as 
/ev a T=  is 0.36-0.51 m/s. This value is in the range of 0.2-

0.5 m/s as reported by other literatures [27]. Its magnitude is 
of the same order as that of the Kuroshio (1.0 m/s), implying 
the nonlinearity of vortices and interaction of vortices and the 
Kuroshio is strong. 

Fig. 8 depicts the effect of Coriolis force on the eddy 
dynamics with Re = 100. Fig. 8(a) shows the surface 
manifestation of eddies. Free-surface on the right-hand side 
along the main stream is 0.55 m higher than that of the left-
hand side. However, slope of the free-surface is very small, 
about 0.0000076, across the 72,000 m domain width. 
Comparing the streamlines with consideration of Coriolis 
force, Fig. 8(b), with that without consideration of Coriolis 
force, Fig. 5(b), Coriolis force seems to have an insignificant 
effect on the flow/wake fields. 

 
Table 1.  Properties of Green island wake with Re = 100, 

200, and 500, respectively. 
 

Re Ar = a/b Br = b/Lr St = Lr/u∞ T up= ue/u∞ 

100 3.50 1.29 0.17 0.36 
200 3.67 1.33 0.18 0.46 
500 3.72 1.31 0.20 0.51 

 

 

 
 

Fig. 7. Comparison of computed St vs. Re with the regression 
equation of Williamson and Brown (1998). 
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Fig. 8. (a) Contours of free-surface and (b) streamlines, 
respectively, of Re = 100 with consideration of Coriolis 
force. 

 



V. CONCLUSIONS 
Satellite imagery observed wake downstream the Green 

Island, Taiwan due to passing of the Kuroshio is numerically 
studied. The theory is based on the depth-averaged shallow-
water equations with space-time least-squares finite-element 
method. Salient features of the vortices, such as the aspect 
ratio, dimensionless width, the Strouhal number, as well as 
propagation speed of the vortices for Re = 100, 200, and 500, 
respectively, are computed and compared with other research 
results. The results show that the aspect ratio obtained from 
satellite images is 1.76-2.72 and 3.50-3.72 from numerical 
modelling. Numerical prediction agrees well with the value of 
3.57 resulting from von Kármán’s inviscid theory [13]. The 
dimensionless width is 1.84-1.92 from satellite images and is 
1.29-1.33 from numerical simulations. Therefore, computed 
dimensionless widths are in good agreement with the value of 
1.2 from Tyler's laboratory study of flow around a bluff body 
without free-surface [16]. 

With numerical model, not only can the spatial scale of the 
island wake be predicted, the temporal variation of the island 
wake which unavailable and difficult to assess by the remote 
sensing technology can be estimated. St is 0.17, 0.18, and 0.20 
for Re = 100, 200, and 500, respectively; these values are close 
to the value reported in [26], see Fig. 7. The propagation speed 
of the vortices is about 0.31-0.51 m/s which is in the range of 
0.2-0.5 m/s reported by previous studies. Effect of Coriolis 
force on the wake is also conducted and found that Coriolis 
force does affect the free-surface. However, its influence on 
eddy properties is insignificant for the small island wake 
considered. 
 

ACKNOWLEDGMENT 
S.-J. Liang is grateful to the National Science Council of 

Taiwan for Grand ID NSC 100-2221-E-019-004-MY3. 

REFERENCES 
 
[1] M. M. Zdravkovich, Flow Around Circular Cylinder: Fundamentals, 

vol. 1, Oxford University Press, 1997; Flow Around Circular Cylinder: 
Applications, vol. 2, Oxford University Press, 2003. 

[2] A. Roshko, On the development of turbulent wakes from vortex streets, 
NACA Report 1191, 1954. 

[3] D. J. Tritton, “Experiments on the flow past a circular cylinder at low 
Reynolds numbers,” Journal of Fluid Mechanics, 6(4), 1959, pp.547–
567. 

[4] C. H. K. Williamson, “Vortex dynamics in the cylinder wake,” Annual 
Review of Fluid Mechanics, 28, 1996, pp.477–539. 

[5] X. Li, P. Clemente ‐ Colón, W. G. Pichel, and P. W. Vachon, 
“Atmospheric vortex streets on a RADARSAT SAR image,” 
Geophysical Research Letters, 27(11), 2000, pp.1655–1658. 

[6] G. S. Young and J. Zawislak, “An observational study of vortex spacing 
in island wake vortex streets,” Journal of Hydraulic Research, 134(8), 
2006, pp.2285–2294. 

[7] H.-C. Shen, Topography induced flow variations between Taitung-Lutao 
off Southeast Taiwan, Institute of Applied Marine Physics and Undersea 

Technology, National Sun Yat-sen University, Kaoshiung, Taiwan, 
Master’s thesis, 2012. 

[8] Y. Jia and Q. Liu, “Eddy shedding from the Kuroshio bend at Luzon 
Strait,” Journal of Oceanography, 60(6), 2004, pp.1063–1069. 

[9] M.-H. Chang, T. Y. Tang, C.-R. Ho, and S.-Y. Chao, “Kuroshio-induced 
wake in the lee of Green Island off Taiwan,” Journal of Geophysical 
Research: Oceans, 118(3), 2013, pp.1508–1519, doi:10.1002/jgrc.20151. 

[10] D. B. Chelton, M. G. Schlax, and R. M. Samelson, “Global observations 
of nonlinear mesoscale eddies,” Progress in Oceanography, 91, 2011, 
pp.167–216. 

[11] S.-J. Liang, C.-Y. Lin, T.-W. Hsu, C.-R. Ho, and M.-H. Chang, 
“Numerical study of vortex characteristics near Green Island, Taiwan,” 
Journal of coastal Research, 2013, doi: 10.2112/JCOASTRES-D-12-
00245.1. 

[12] Q. Zheng, H. Lin, J. Meng, X. Hu, T. Song, Y. Zhang, and C. Li, “Sub-
mesoscale ocean vortex trains in the Luzon Strait,” Journal of 
Geophysical Research, 113(C4), 2008, C04032, 
doi:10.1029/2007JC004362. 

[13] T. von Kármán and H. Rubach, “Über den mechanismus des flüssigkeits 
- und luftwiderstandes,” Phys. Z., 13(2), 1912, pp.49–59. 

[14] R. E. Thomson, J. F. R. Gower, and N. W. Bowker, “Vortex streets in 
the wake of the Aleutian Islands,” Monthly Weather Review, 105(7), 
1977, pp.873–884. 

[15] L. F. Hubert and A. F. Krueger, “Satellite pictures of mesoscale eddies,” 
Monthly Weather Review, 90(11), 1962, pp.457–463. 

[16] J. Tyler, “A hot wire method for measurement of the distribution of 
vortices behind obstacles,” Philosophical Magazine, 9(61), 1930, 
pp.489–490. 

[17] R. S. Johnson, A Modern Introduction to the Mathematical Theory of 
Water Waves. New York, New York: Cambridge, 1997. 

[18] W. Tan, Shallow water Hydrodynamics: Mathematical Theory and 
Numerical Solution for a Two-Dimensional System of Shallow Water 
Equations, Elsevier, 1992. 

[19] C. B. Vreugdenhil, Numerical Methods for Shallow-Water Flow, 
Dordrecht, 1994. 

[20] Y. Chen, G. Zou, and G. Gong, “An adaptive open boundary condition,” 
Acta Mechanica Sinica, 6(4), 1990, pp.305-310. 

[21] M. D. Gunzburger, Finite Element Methods for Viscous Incompressible 
Flows. Waltham, Massachusetts: Academic Press, 1989. 

[22] T. J. R. Hughes and G. M. Hulbert, “Space-time finite element methods 
for elastodynamics: Formulations and error estimates,” Computer 
Methods in Applied Mechanics and Engineering, 66(3), 1988, pp.339–
363. 

[23] B. N. Jiang, The Least-Squares Finite Element Method. New York, New 
York: Springer, 1998. 

[24] S.-J. Liang, C.-Y. Lan, and Y.-C. Chen, “Shallow water flow modeling 
using space-time least-squares finite-element method,” Journal of 
Marine Science and Technology, 20(5), 2012, pp.595-602, doi: 
10.6119/JMST-012-0814-1. 

[25] T. E. Tezduyar, M. Behr, S. Mittal, and J. Liou, “A new strategy for 
finite element computations involving moving boundaries and 
interfaces – The deforming-spatial-domain/space-time procedure: II. 
Computation of free-surface flows, two-liquid flows, and flows with 
drifting cylinders,” Computer Methods in Applied Mechanics and 
Engineering, 94(3), 1992, pp.353–371. 

[26] C. H. K. Williamson and G. L. Brown, “A series in 1 / Re  to present 
the Strouhal-Reynolds number relationship of the cylinder wake,” 
Journal of Fluids and Structures, 12(8), 1998, pp.1073–1085. 

[27] L.-Y. Oey, Y.-L. Chang, Y.-C. Lin, M.-C. Chang, F.-H. Xu, and H.-F. 
Lu, “ATOP – The advanced Taiwan ocean prediction system based on 
the mpiPOM. Part 1: Model descriptions, analyses and results,” 
Terrestrial, Atmospheric and Oceanic Sciences, 24(1), 2013, pp.137–
158, doi: 10.3319/TAO.2012.09.12.01(Oc). 

 

 


	Select a link below
	Return to main menu
	Return to previous view



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




