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ABSTRACT 
We use continuous measurements of GPS sites from across the Rio Grande Rift, Great Plains, and 
Colorado Plateau to estimate present-day surface velocities and strain rates. Velocity gradients from 
five east-west profiles suggest an average of ~1.2 nanostrains/yr east-west extensional strain rate 
across these three physiographic provinces. The extensional deformation is not concentrated in a 
narrow zone centered on the Rio Grande Rift but rather is distributed broadly from the western 
edge of the Colorado Plateau well into the western Great Plains. This unexpected pattern of broadly 
distributed deformation at the surface has important implications for our understanding of how low 
strain-rate deformation within continental interiors is accommodated.  
 

INTRODUCTION 

Global positioning system (GPS) monuments installed for the EarthScope Plate Boundary 

Observatory (PBO) and the Rio Grande Rift GPS experiment (Fig. 1) have greatly enhanced 

modern geodetic coverage of the physiographic regions of the Rio Grande Rift and the Colorado 

Plateau. More than 4 yr of continuous measurement at these sites provide a detailed map of the 

contemporary motion across the southwestern United States, where prior geodetic measurements 

are sparse and highly uncertain. Argus and Gordon (1996), using very long baseline 

interferometry (VLBI), found that the velocity of two sites on the Colorado Plateau differed from 

stable North America with upper bounds of ~4–5 mm/yr. At shorter spatial scales, classical 

trilateration across the Rio Grande Rift near Socorro, New Mexico, found no significant 

extension across the rift and gave an upper bound of ~1 mm/yr (Savage et al., 1980). Estimates 

of extension using geological methods in the Albuquerque Basin are on the order of 0.3 mm/yr 

(Woodward, 1977), while Golombek et al. (1983) estimated a rate of ~0.14 mm/yr across the 

Espanola basin in northern New Mexico for 5 Ma to present. More recently Kreemer et al. 

(2010) used PBO measurements to show that the western portion of the Colorado Plateau is 

moving westward ~1 mm/yr relative to stable North America. They did not detect significant 

extension across most of the Rio Grande Rift, except a possible ~0.5 mm/yr in the southernmost 

region. 

Here we estimate horizontal velocities for 284 continuously measured GPS monuments 

in a region straddling the Rio Grande rift and bordered by the southern Basin and Range to the 

south, the Great Plains to the east, and the northern Basin and Range to the west. Using these 

velocities, we investigate the contemporary kinematic field and calculate deformation rates along 

east-west velocity profiles across the study area (Fig. 1).  
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Figure 1.  Global positioning system (GPS) monuments in vicinity of the Rio Grande Rift and 

southern Rocky Mountains. The Rio Grande Rift Earthscope GPS experiment included 

construction of 25 GPS monuments (blue circles) in Colorado and New Mexico in 2006 and 2007. 

Regional EarthScope Plate Boundary Observatory and Continuously Operating Reference Station 

monuments are shown by gray triangles. Black lines denote major physiographic boundaries 

(Fenneman and Johnson, 1946). Basins referred to in text: SL—San Luis, E—Espanola, A—

Albuquerque, JM—Jornado del Muerto, T—Tularosa. Red traces show location of the Wasatch 

fault zone in north-central Utah and the Williams Fork Mountains fault in north-central Colorado 

(U.S. Geological Survey and Colorado Geological Survey, 2006). 

––––––––––––––––––––– 

TECTONIC SETTING 

The surface expression of the Rio Grande Rift consists of a series of interconnected, north-

south–trending asymmetrical grabens. Clearly defined rift grabens extend from Leadville, 

Colorado, in the north to Socorro, New Mexico, in the south, and include the San Luis, Espanola, 

and Albuquerque Basins. The rift’s fault-bounded basins are narrower in Colorado and northern 

New Mexico and widen southward, with widths ranging from ~25 to 50 km (Cordell, 1978). In 

addition, the rift geometry changes southward from a linear chain of narrow grabens to multiple, 
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adjacent basins (e.g., the Jornada del Muerto and Tularosa Basins) as the rift transitions into the 

southern Basin and Range province between profiles 4 and 5 (Fig. 2). At depth, the seismic data 

show anomalously slow upper-mantle seismic velocity in a broad zone around the rift, 

continuing beyond the geologically mapped boundaries well into the Colorado Plateau and 

extending north into the southern Rocky Mountains (Lee and Grand, 1996; Dueker et al., 2001; 

Gao et al., 2004; Burdick et al., 2009). Upper mantle seismic attenuation (Q) maps show narrow 

zones of low Q correlated with the zone of surficial grabens rather than the region of low seismic 

velocities (Boyd and Sheehan, 2005). If low effective viscosity in the upper mantle correlates 

with the seismic velocity picture, then kinematic extension in the Rio Grande Rift may actually 

be broader than the surficial geologic boundaries of the rift. In contrast, if low effective viscosity 

in the upper mantle correlates with the attenuation anomaly, then extension is likely to localize in 

a narrow region correlating with surficial grabens.  

Contemporary crustal stress in western Colorado includes a roughly northeast-oriented 

extensional axis based on inversion of earthquake focal mechanisms (Bott and Wong, 1995). 

Seismicity within the Rio Grande Rift is dominantly normal faulting, with a minor amount of 

strike-slip (Keller et al., 1991; Herrmann et al., 2011). A disproportionate fraction of earthquake 

activity in New Mexico occurs in the middle of the Rio Grande Rift at Socorro, related to the 

Socorro magma body (e.g., Balch et al., 1997).  

 

GPS RESULTS AND INTERPRETATION 

We use data from 25 continuous GPS stations installed as part of the EarthScope Rio Grande 

Rift GPS experiment, supplemented by data from other GPS monuments in the southwestern 

United States, resulting in a data set of daily position estimates of 284 GPS monuments for the 

years 2006 through 2010. We use the GAMIT/GLOBK software (King and Bock, 1999) to 

obtain daily coordinates for the stations in the Rio Grande Rift GPS Experiment and for an 

additional 29 sites that are part of the Continuously Operating Reference Station (CORS) 

network (Snay and Soler, 2008; http://www.ngs.noaa.gov/CORS/). We combine the 

aforementioned position estimates with GPS coordinate estimates for 230 continuous sites 

available in the Solution Independent Exchange format (SINEX) from the PBO 

(http://pbo.unavco.org/data/gps). We constrain the rotation of North America by estimating six 

Helmert parameters (three translation, three rotation) for each day so that adjustments to a 

predetermined set of a priori values for a chosen group of stations are minimized. The a priori 

values for the stations that we use to constrain the rotation of North America are tabulated in 

Table DR1 in the GSA Data Repository
1
. We exclude sites located outside 28°N–65°N and 

116°W–60°W from our analysis. We estimate velocities and uncertainties from the resulting 

position time series using the GAMIT/GLOBK software and account for annual and semi-annual 

sinusoidal terms in each time series. We restrict our analysis by excluding sites with <2.5 yr of 

data. The velocity estimates are tabulated in Table DR2 and shown in Figure 2.  

Horizontal velocities, shown in Figure 2, increase in magnitude from east to west toward the 

Pacific–North America plate margin in California. Velocity estimates in Idaho, northern Utah, 

northern Nevada, Wyoming, and Montana show a smooth clockwise rotation. This rotational 

pattern is consistent with prior results showing large-scale rotation about an axis in eastern 

Oregon (e.g., McCaffrey et al. 2007). Sites east of the Rio Grande Rift in eastern Colorado, 

eastern New Mexico, Texas, Oklahoma, Kansas, and Nebraska move very slowly (~<1mm yr
–1

) 

with respect to the North America frame.  
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Figure 2. Locations of profile lines as numbered; west end of each profile line is the left side of 

Figure 3. Arrows indicate the direction and magnitude of GPS velocity estimates. Ellipses are 95% 

confidence. Thick black lines denote major physiographic boundaries (Fenneman and Johnson, 

1946): MRM—middle Rocky Mountains, WB—Wyoming Basin, SRM—southern Rocky 

Mountains, CP—Colorado Plateau, GP—Great Plains, BR—Basin and Range. Light gray lines 

indicate state boundaries. Latitude at which each profile passes through 109°W is labeled on the 

right. Gray shaded region in Colorado and New Mexico indicates the rough extent of Rio Grande 

Rift basins. Williams Fork Mountains fault in north-central Colorado is indicated with a thick gray 

trace. 

––––––––––––––––––––– 

To estimate strain rates, we project the observed GPS velocities onto five profiles (Fig. 2). 

The five profiles are oriented approximately parallel to the azimuths of the GPS velocities 

(N87E) along great circles that pass through 109°W at the labeled latitude (Fig. 2). The velocity 

components parallel to each profile are related to their distance along the profile (Fig. 3). Profiles 

include sites within ±100 km normal to each line (Fig. 2). We exclude sites with horizontal 

uncertainties >0.5 mm/yr from this analysis. Using weighted least squares linear regressions of 
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the velocities, we calculate strain rates for several different distance intervals along profile lines 

1–5. Thus, for each site along a given profile, we can express the profile-parallel velocity, vi, as a 

function of distance along the profile, xi, as 

vi = ˙  xi +c  (1) 

where ˙   is the profile-parallel strain rate. The parameters ˙   and c can then be determined using a 

linear model to fit the profile-parallel velocities.  

––––––––––––––––––––– 

 
Figure 3. Horizontal GPS velocities projected onto five profiles. Black circles represent horizontal 

GPS velocity components parallel to the profile line. Error bars are 95% confidence. Approximate 

boundaries of the Colorado Plateau (CP), and Rio Grande Rift (RGR) are shown with dashed black 

lines and dashed red lines, respectively. Williams Fork Mountains fault (WFMF) is indicated with a 

dashed red line in line 1. Horizontal axis is kilometers east from the 109th meridian, which is the 

western border of Colorado and New Mexico. Red triangle shows approximate location of the 

Socorro magma body on line 4. The site PDBG (red circle) was installed within the boundaries of 

the Socorro magma body. The unit (nstr/yr) is equal to one part per billion (10
9
) per year. 
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All of the profile-parallel velocity gradient estimates from lines 1–4 (Fig. 3) indicate 

significant extension. For the northernmost profile, which transects northern Colorado (line 1), 

we calculated strain rates of 1.05 ± 0.2 nanostrains/yr (nstr/yr) for 11 velocities from 200 to 500 

km relative to the Colorado-Utah border (eastern part of line 1) and 10.2 ± 0.5 nstr/yr for 19 

velocities from 420 to 145 km relative to the Colorado-Utah border (western part of line 1). 

The strain rate of 10.2 ± 0.5 nstr/yr, which encompasses the Wasatch fault zone and part of the 

eastern Basin and Range in Utah, is consistent with the ~10 nstr/yr east-west extension estimated 

by Niemi et al. (2004). The positive strain rate estimate of 1.05 ± 0.2 nstr/yr across the northern 

Colorado Plateau, the Williams Fork Mountains fault, and the western Great Plains is the 

smallest strain rate that we observe in lines 1–5, but it still indicates that significant extension 

occurs over the width of the profile. GPS site velocities at the western boundary of profile 1 

approach 4 mm/yr, where east is defined as positive. The total velocity difference across the 

Wasatch fault zone is extensional and has a magnitude of ~2–3 mm/yr. Line 2, which transects 

southern Colorado, southern Utah, and Kansas, has a strain rate of 1.39 ± 0.2 nstr/yr using 11 

velocities from 400 to 600 km. The calculated strain rate across the Colorado Plateau and Rio 

Grande Rift along profile line 3, which passes through northern Arizona, New Mexico, and 

Oklahoma, is 1.23 ± 0.2 nstr/yr. The extensional velocity gradient along line 3 deviates from a 

linear trend and increases at the western margin of the Colorado Plateau. The strain estimate 

across the Colorado Plateau and the Rio Grande Rift along profile line 4, which passes through 

Oklahoma, Texas, central New Mexico, and central Arizona, is 1.25 ± 0.2 nstr/yr. The strain 

estimate for the southernmost profile line 5 is 1.06 ± 0.2 nstr/yr for sites from 200 to 780 km 

relative to the New Mexico-Arizona border.  

 

DISCUSSION AND CONCLUSION 

Our velocity gradient estimates (Fig. 3) show that statistically significant contemporary east-

west extension occurred between the Great Plains and the western margin of the Colorado 

Plateau over a period of ~4 yr. The average strain rate from lines 1–4, which transect the 

Colorado Plateau and extend into the Great Plains, is ~1.2 nstr/yr. Our strain estimates also show 

that significant extension occurred across the southern reaches of the Rio Grande Rift and into 

the southern Basin and Range. Using a linear model to estimate the strain rate from a velocity 

profile assumes that the deformation along a given profile is distributed evenly (on average, 

~0.12 mm/yr of extension across every 100 km along a given profile). Over geological 

timescales, the locations of faults with Quaternary displacements (U.S. Geological Survey and 

Colorado Geological Survey, 2006) suggest that east-west extension at the surface during the 

Quaternary has not been distributed uniformly along the profiles, but rather occurred in discrete 

zones through brittle deformation in the crust.  

Our observation of broadly distributed strain can be interpreted in several ways. If extension 

occurs as ductile deformation on shear zones at depth during interseismic periods, and fault slip 

occurs when accumulated stress exceeds the strength of the brittle crust, then we might expect to 

observe smoothed localized strain at or near the Rio Grande Rift with a length scale of <200 km 

during interseismic periods. A strain rate of 1.2 nstr/yr across a 1000 km profile implies that a 

total of ~1.2 mm/yr of extension occurs across a given profile. The average horizontal 

displacement error for this experiment is ~0.2 mm/yr. It is plausible that the smoothing effect 

from interseismic strain combined with the uncertainty in our measurements prevents us from 

resolving localized strain at the surface when the horizontal deformation is distributed into more 

than one or two areas.  
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Alternatively, our observation of nearly linear velocity profiles may indicate that 

contemporary east-west extension in Colorado and New Mexico is not focused in a localized 

zone of deformation (<200 km in width), but rather is broadly distributed and with uniform strain 

rates over widths exceeding 600 km. Broad and uniform extension across the Rio Grande Rift, 

Colorado Plateau, and Great Plains is a surprising result given the geological complexity of this 

region. To assess whether the data support an interpretation of broadly distributed contemporary 

strain over a given profile, we created a model of the strain along each profile that can be 

expressed in terms of three parameters: (1) a width W of a finite zone, centered at the rift, over 

which strain is occurring; (2) a constant velocity of V1 east of the finite zone of strain; and (3) a 

constant velocity of V2 west of the finite zone of strain. Those three parameters can be 

generalized into two by constraining V1 to be equal to the easternmost velocity measurement in 

each profile and defining V as the velocity V2. The magnitude of ( V – V1) determines the slope 

of the velocity versus distance in the finite zone where strain is occurring. We then performed a 

grid search over those two parameters (W and V) and estimated the misfit to determine the 

likelihood of strain occurring over varying widths. The results from this analysis rejected 

localized strain with 95% confidence for widths <100 km in profile line 1 and <200 km in profile 

lines 3–5. In addition, the optimal model width in terms of misfit was equal to the greatest model 

width in the search range (600 km) in four of the profiles (lines 2–5) and was >200 km in profile 

line 1. In contrast, our grid search results for deformation centered at the Wasatch fault zone 

(fault traces shown in Figure 1) in profile line 1, rather than at the Rio Grande Rift, show with 

95% confidence an optimal model width (W) of 80–170 km, which implies strain focusing. A 

detailed description of the model used in this analysis and figures showing the misfit error norm 

and 95% confidence contours for each profile are available in the Data Repository. 

Interestingly, our observation of distributed east-west extension over the past ~4 yr correlates 

better with a region of low uppermost-mantle seismic velocity (e.g., Schmandt and Humphreys, 

2010) and high crustal quartz abundance (Lowry and Perez-Gussinye, 2011). Observation of 

strain focusing at the Wasatch fault zone in profile line 1 correlates well with an inferred band of 

high crustal quartz abundance, sandwiched between lower quartz abundances eastward into the 

Colorado Plateau and further westward into the Basin and Range (Lowry and Perez-Gussinye, 

2011).  The increased seismicity along the Intermountain Seismic Belt (Smith and Sbar, 1974) 

coincides well with our observations of strain focusing at the Wasatch fault zone in profile line 1. 

Strain estimates where profile lines 1–5 transect the Rio Grande Rift do not indicate a significant 

increasing or decreasing trend in the east-west extensional rates from the northern to southern 

profiles.  We have observed episodic features in the data from the GPS site RG13; longer time 

series will help to resolve those features and reduce the velocity uncertainties in subsequent 

work. 

 



Geology, 40(1), 23-26, 2012

Boyd, O. S., Sheehan A. F., 2005, Attenuation tomography beneath the Rocky Mountain Front: 

Implications for the physical state of the upper mantle, The Rocky Mountain Region: An 

Evolving Lithosphere, Geophysical Monograph Series 154, 10.1029/154GM27, p. 361-377. 

Dueker, K. G., Yuan H., Zurek B., 2001, Thick structured Proterozoic lithosphere of the Rocky 

Mountain region, GSA Today, v. 11, p. 4–9. 

Herrmann, R. B., Park S. K., and Wang C. Y., 1981, The Denver earthquakes of 1967-1968, 

Bulletin of the Seismological Society of America, v. 71, no. 3, p. 731-745. 

Keller, G. R., Aftab Khan M., Morganc P., Wendlandt R. F., Baldridge W. S., Olsen K. H., 
Prodehl C., and Braile L., 1991, A comparative study of the Rio Grande and Kenya rifts, 
Tectonophysics, v. 197, p. 355–371. 

King, R. W. and Bock Y., 1999, Documentation for the GAMIT GPS analysis software, release 
10.3, Massachusetts Institute of Technology, Cambridge Massachusetts. 

Kreemer, C., Blewitt G., and Bennett R. A., 2010, Present-day motion and deformation of the 



Geology, 40(1), 23-26, 2012

Colorado Plateau, Geophysical Research Letters, v. 37, L10311.  
Lee, D. K., and Grand, S., 1996, Upper mantle shear structure beneath the Colorado Rocky 

Mountains, Journal of Geophysical Research, v. 101, p. 22233-22244. 

 

Snay, R. A. and T. Soler, 2008, Continuously Operating Reference Station (CORS): history, 

applications, and future enhancements, Journal of Surveying Engineering, v. 134, p. 95–104. 

Woodward, L. A., 1977, Rate of Crustal Extension Across Rio-Grande Rift Near Albuquerque, 

New-Mexico, Geology, v. 5, no. 5, p. 269-272. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


