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R.F. Madole mapped the geology during field seasons between the years 2000 
and 2014. Aerial photography was acquired for all or part of the map area 
during 16 different years between 1936 and 2005. With few exceptions, 
deposits that have minimum dimensions of less than 45 m are not shown on the 
map. Also, deposits that are less than 1.5 m thick were not mapped, except 
where they compose landforms whose boundaries are evident on aerial 
photography or lidar imagery.

Digital cartography and GIS database by D. Paco VanSistine.

T.R. Brandt mosaicked the lidar data and produced the shaded relief
depicted on this map.
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Contact—Dashed where approximately located; dotted where concealed

Normal fault—Dashed where approximately located, dotted where concealed; 
bar-and-ball symbol on apparent down-thrown side

Thrust fault—Dashed where approximately located; dotted where concealed; 
sawteeth on upper (tectonically higher) plate

Fault scarp—Hachures point downscarp. Scarp is of uncertain origin

Paleochannel—Edge of paleochannel once occupied by Medano Creek

Great Sand Dunes National Park and Great Sand Dunes National Preserve  external 
boundaries

Great Sand Dunes National Park and Great Sand Dunes National Preserve  internal 
(shared) boundary

Sangre de Cristo Wilderness boundary—The wilderness boundary is within the Great 
Sand Dunes National Preserve

Other Federal or State boundaries 

Well—Type unspecified

Sample localities—With locality, laboratory number, and radiocarbon ages (see table 1)

Sample localities—With locality , laboratory number, and blue-light quartz Optically 
Stimulated Luminescence ages (OSL) (see table 2)
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internal (shared) boundary

Sangre de Cristo Wilderness boundary—The wilderness boundary is within the 
Great Sand Dunes National Preserve
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LIST OF MAP UNITS
[Note: More detailed descriptions of these units are available in the accompanying pamphlet]

SURFICIAL DEPOSITS

ANTHROPOGENIC DEPOSITS

Artificial fill (latest Holocene)

EOLIAN DEPOSITS

Eolian sand unit one (latest Holocene)

Eolian sand units two (late Holocene)—Deposits that are slightly calcareous are 
identified on the map by a broken-block pattern. The stipple pattern along the 
mountain front northwest of the Great Sand Dunes denotes areas where the unit is 
not thick enough to conceal the hummocky debris-fan deposits that it overlaps.

Eolian sand unit three (late Holocene? and middle Holocene)

Great Sand Dunes (latest Holocene to middle Pleistocene)

EOLIAN AND ALLUVIAL DEPOSITS

Younger eolian sand and alluvium (latest Holocene)

Older eolian sand and alluvium (late Holocene)

ALLUVIAL DEPOSITS

Younger alluvium (latest Holocene)

Older alluvium (latest Holocene)

Lower terrace alluvium (late Holocene)

Middle terrace alluvium (middle and early Holocene to latest Pleistocene?)

Upper terrace alluvium (middle Pleistocene)

Alluvium, undivided (Holocene and late Pleistocene)

Alluvium of groundwater discharge streams (late Holocene)

ALLUVIAL AND MASS-WASTING DEPOSITS
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Debris-flow deposits (late Holocene to late Pleistocene?)

ALLUVIAL, EOLIAN, LACUSTRINE,
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Basin-floor sediment (late Holocene to middle Pleistocene)

Wet-meadow sediment (late Holocene)

Ponded sediment (Holocene)
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Bison

This is a dune type that has three or more sharp-crested ridges that radiate from 
a central peak. They form in areas where the wind blows from multiple directions, 
and they tend to remain in the same place for long periods and to grow to exceptional 
heights. A large star dune complex is present in the northeastern part of the Great 
Sand Dunes.

The Great Sand Dunes accumulated in an embayment that formed where the trend 
of the Sangre de Cristo Range changes from southeasterly to southwesterly. 
Prevailing winds in the San Luis Valley are southwesterly and westerly, but wind 
frequently blows through the range-crest saddle from the east during the summer. 
Sand in and near the Great Sand Dunes is made up of about 52 percent volcanic 
rock fragments, 28 percent quartz, and 20 percent other minerals.

Most of the extensive area (about 210 square miles, 553 square kilometers) of sheet sand in and adjacent to the park is presently  
stable and supports a thin but continuous vegetation cover. However, in some places vegetation has been disturbed or 
destroyed. The loss of vegetation exposes the underlying sand to wind erosion. Erosion begins with the formation of a shallow 
basin referred to as a blowout. Initially, sand piles up around the downwind side of the blowout and forms a U-shaped rim that 
is convex in a downwind direction. Eventually the rim on the downwind side of the blowout reaches a height that is unstable 
and the rim collapses sending an avalanche of sand over the vegetation on the downwind side of the blowout killing it and 
expanding the area vulnerable to wind erosion. Thus, blowout dunes morph into parabolic dunes, which once formed can 
migrate long distances (a mile or more) before a reduction in sand supply or other environmental factors terminate growth.

Star Dune

Aerial View of Dunes

Dune Movement over Time

Dune Size Comparison

Lightning 
Lightning flashes across the sky above the Great Sand Dunes.   
When lightning strikes sand, it fuses the grains and forms  
fulgurite. The term comes from fulgur, the Latin word for  
lightning. Fulgurites are commonly hollow and (or) branching  
and are usually found under the sand surface.

Medano Creek 
A view of Medano Creek looking upstream 
toward Mt. Herard, the snow-covered 
peak in the background. The creek 
originates in a drainage basin high on the 
west flank of the Sangre de Cristo Range 
and is sustained chiefly by snowmelt 
runoff. In its lowermost reaches, it only 
flows from April through June. The black 
deposits in the streambed are magnetite, 
an iron oxide that is heavier than the 
other sand particles and settles out in 
patches and ripples in the stream bed. 

The Great Sand Dunes are the tallest dunes in North America (maximum height about 750 feet, or 230 m). These dunes cover an area of 72 square kilometers (28 square miles) and contain an estimated 10–13 billion cubic meters 
(2.4–3.1 cubic miles) of sand. The dunes accumulated in an embayment in the mountain front formed where the trend of the Sangre de Cristo Range changes from southeasterly to southwesterly. They owe their exceptional height 
to a combination of factors including range-front geometry, topography, an abundant sand supply from the nearby basin, a complex wind regime, and the Sangre de Cristo Range, which prevents continued eastward migration of dune 
sand deposited by the prevailing southwesterly and westerly winds. Although the sand at the surface of the Great Sand Dunes is presently active, most of this massive sand body is a complex of deposits that accumulated 
episodically for more than 130,000 years.

Geologic mapping of what is now the Great Sand Dunes National Park began after a range fire swept the area in April 2000. The park spans an area of 437 square kilometers (or about 169 square miles), of which 98 percent is blanketed 
by sediment of Quaternary age; thus, the geologic map of the Great Sand Dunes National Park is essentially a surficial geologic map. The surficial deposits are diverse and include sediment of eolian (windblown), alluvial (stream and 
sheetwash), palustrine (wetlands and marshes), lacustrine (lake), and mass-wasting (landslides) origin. Sediment of middle and late Holocene age, dating from about 8,000 years ago to the present, covers about 80 percent of the park. 

During Holocene time, fluctuations in groundwater level caused wetlands within and adjacent to the park on the west to alternately expand and contract. These fluctuations controlled the stability or instability of eolian sand deposits 
on the downwind (eastern) side of the lowland. When the groundwater level rose, playas became lakes, wet or marshy areas formed in many places, and the channels and valley floors of spring-fed streams filled with sediment. Conversely, 
when the groundwater level fell, spring-fed streams incised their valley floors, and lakes, ponds, and marshes dried up and became sources of windblown sand.

Discharge in streams draining the west flank of the Sangre de Cristo Range is controlled primarily by snowmelt, and flow is perennial until it reaches the mountain front, beyond which streams begin losing water at a high rate as the 
water sinks into the gravelly stream beds and the eolian sand that bounds them. Even streams originating in the larger drainage basins, such as Sand and Medano Creeks, generally do not extend much more than 4 kilometers 
(about 2.5 miles) beyond where they exit the mountains.

Beaver 
The beaver (Castor canadensis) 
is found in riparian habitats in the 
westernmost part of the Park and 
in the Preserve, especially along 
the upper reaches of Medano Creek 
and Sand Creek.

Kangaroo Rat
This little nocturnal rodent, Ord’s kangaroo rat (Dipodomys ordii), is a native of 
western North America and prefers dry, sandy habitats in semiarid grasslands 
and shrublands. Their food consists largely of seeds, some grasses, and a few 
insects. They hide their food in burrows that are dug in places where the sand is 
moist. Like many other desert animals, they get water from the food they consume.

Tiger Beetle 

Sunflowers
The prairie sunflower (Helianthus petiolaris) is an annual that 
belongs to the aster family. It grows on sandy soils in the western 
Great Plains and in many places in the southwestern United States.  
When this bright yellow flower blooms across large tracts of 
windblown sand at the Great Sand Dunes National Park, as it does 
during late summer in most years, the sight is truly spectacular. 
The prairie sunflower has a distinct form and larger seeds than  
most plants that grow on deposits of windblown sand. They are 
remarkably well adapted to dune environments. Researchers 
hypothesize that their large seeds and rapid root growth are critical 
for survival in active sand dunes. The seeds survive deep burial, and 
rapid root growth allows the plants to utilize water retained near the 
sand surface by capillary action (Andrew and others, 2013).

The habitat of the Great Sand Dunes Tiger Beetle (Cicindela theatina) is 
restricted to the shifting sands and sparse vegetation in and near the  
Great Sand Dunes National Park. The adults and larvae are both predatory 
and consume small invertebrates. The larvae generally consume invertebrates  
that are small enough to pull into their burrows; however, they also have 
been observed to scavenge outside of their burrows. The adults have striking  
cream, coppery brown, and turquoise colorations. They are first visible in 
May and can be observed through early September (Pineda and others, 2003).  

Prepared in Cooperation with the National Park ServiceBy Richard F. Madole,1 D. Paco VanSistine,1 and Joseph H. Romig 2

1U.S. Geological Survey
2Ponderosa Associates Ltd., Lafayette, Colo. 
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Fulgurite

Rufous Hummingbird 
(Selasphorus rufus)

Sandhill Crane 
(Grus canadensis)

Bison

B ison (Bison bison) roam the 
western part of the park as part  
of a managed herd. Calves are born  
in April or May. On the left, a lone 
bull stands in shrubland. Cleveland 
Peak is in the background.
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