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Extension rate not well known – estimates are anywhere from 0.1 mm/yr
to 5 mm/yr depending on measurement method



Is the Rio Grande Rift Currently Active?

• 4 - 5 mm/yr extension in Rio Grande Rift (VLBI)
(Argus and Gordon, 1996)

• 0.3 - 1 mm/yr (Geologic methods and trilateration)
(Woodward, 1977; Cordell, 1982; Savage et al., 1980)

• Compare to 3 cm/yr on San Andreas Fault, > 10

cm/yr on East Pacific Rise

• Long time periods necessary between GPS

measurements to accurately determine regional

and local displacements

Previously Determined Spreading Rates 

of Rio Grande Rift:
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•







Rio Grande Rift GPS Experiment - 2006-

2010

25 monuments installed 2006-2007 and

will log data until 2010

26 campaign measurements taken in

2001 and repeated in 2008

Plus we will be including all the already

existing Plate Boundary Observatory

(PBO) stations in our project

Project Goals
• Accurately determine crustal

deformation rates in the Rio

Grande Rift and southern Rocky

Mountains using high precision

GPS.

• Establish high precision set of

measurements with which to

compare future measurements.
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 Site RG01 near Pie Town, NM

 Site RG02 near Belen, NM

 Site RG03 near Capitan, NM

 Site RG04 near Encino, NM

 Site RG05 near White Signal, NM

 Site RG06 near Faywood, NM

 Site RG07 near Las Cruces, NM

 Site RG08 near Hope, NM

 Site RG09 near Lindrith, NM

 Site RG10 near Cebolla, NM

 Site RG11 near Taos, NM

 Site RG12 near Cimarron, NM

 Site RG13 near Dorsey Mansion State Park, NM

 Site RG14 near Meeker, CO

 Site RG15 near McCoy, CO

 Site RG16 near Heeney, CO

 Site RG17 near Empire, CO

 Site RG18 near Twin Lakes, CO

 Site RG19 near Tarryall, CO

 Site RG20 near Red Mountain Pass, CO

 Site RG21 near Creede, CO

 Site RG22 near Del Norte, CO

 Site RG23 in Great Sand Dunes National Park, CO

 Site RG24 near Rye, CO

 Site RG25 near Datil, NM



High-precision GPS

•Global positioning

system

•Need 3 satellite

signals to locate the

receiver in 3D space

•4th satellite used for

time accuracy

•Calculate position

within sub-centimeter



If the distance from the GPS transmitter is 250 miles, that means

you are somewhere on a circle of radius 250 miles.



Now add a 2nd transmitter in Ft. Collins.



And a third transmitter in Pueblo
Your location is at the

intersection of the 3 circles
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GPS antenna inside of dome,

solidly attached into the ground

with braces. If the ground

moves, the station moves.

Solar panel for power

Equipment enclosure 

•GPS receiver

•Power/batteries

•Data storage/ memory





Each leg drilled 1 meter into

solid rock!
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RG16

Shadow Creek Ranch
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Each blue dot tells you the

position of a GPS receiver

on a single day.

The blue bars indicate the

formal uncertainty for each

position.



North Offset

+10 mm

Monument Time Series

2 Years
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Vertical Offset

RG16

Shadow Creek Ranch

N. Colorado

Change in postion / Time =  -0.79 mm/yr

If we fit a line to our

time series we can

estimate the station’s

velocity



Some Preliminary Results:

We can plot our velocity

estimates and try to

understand how they are

distributed.



Basic question: what governs the distribution of GPS velocities at the

surface in the Rio Grande Rift?

This will be better answered when we have more accurate time series,

but for now here is a set of “numerical experiments” to see what the role

of the lower crust is…

The lower crust may have the same strength as the upper crust, or it

may be significantly weaker, making the plate into a “jelly sandwich”



The whole thing is a

“tectonic plate” or

“lithosphere”



Lower crust is initially 10 km thick

Total crust is initially 35 km thick 

“faults”



Lower crust is initially 10 km thick

Total crust is initially 35 km thick 

“fault” -- narrower rift zone

at the surface



Lower crust is initially 10 km thick

Total crust is initially 35 km thick 

“fault” -- rift zone at the

surface is displaced from

rift zone at depth



rift zone at the surface is wide and has

multiple “basins”
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