
[Due to the addition of a shaded relief base, colors on the List of Map Units and the Correlation 
of Map Units may not exactly match unit colors on the map]
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Beach deposits (latest Holocene)
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Valley-floor alluvium (Holocene and latest Pleistocene?)
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EXPLANATION

80

Contact—Dashed where approximately located 

Fault, type unspecified—Dashed where approximately located; dotted where 
concealed beneath surficial deposits

Normal fault—Dashed where approximately located; short-dashed where inferred; 
dotted where concealed beneath surficial deposits; bar-and-ball symbol on 
apparent downthrown side; traces of inferred faults were identified from lidar 
imagery

Shoreline—Observed on lidar imagery

Fluvial scarp—Observed on lidar imagery; hachures are on riser between lower and 
higher surfaces and point downslope

Landslide scarp—Observed on lidar imagery and NAIP imagery; lower limit of 
hachures are on or near base of scarp. Prominent upslope facing scarps 
(sackungen) locally formed on the large landslide deposits derived from 
Proterozoic bedrock on the north side of Clear Creek near the southwest corner 
of the map area  

Toe of inactive solifluction deposits—Observed on NAIP imagery; sawteeth pattern 
is on the upslope side. Solifluction deposits were formed by downslope flowage 
of surficial material in the large alpine area near the head of Lost Canyon north 
of Clear Creek. Approximately located 

Shear zone—Marked by ductile deformation fabric in Proterozoic rocks 

Crest line of moraine—Observed on lidar imagery and NAIP imagery

Lineament—Observed on lidar imagery and NAIP imagery.  Linear features locally 
may coincide with zones of fracturing in Proterozoic bedrock, tabular intrusive 
bodies, or linear mass-movement deposits

Inclined bedding—Showing strike and dip

Fault attitude—Showing fault dip

Inclined foliation—Showing strike and dip. Measurements of inclined foliation in 
areas of Quaternary surficial deposits (units Qc, Qac, and Qopy?) were made 
on Proterozoic bedrock outcrops that are too small to show at map scale

Vertical foliation—Showing strike

Mineral lineation—Showing bearing and plunge, depicted by an arrowhead

Sample—Location and isotopic ages of bedrock (see table 3 in pamphlet) 

Qsw/Nd

Qc/Nd

80
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GR11–725
42.25 ± 0.13 Ma

Index. Hillshade map showing map area 
and adjacent USGS 7.5' quadrangles. 
Map names are in yellow.

1Colorado Geological Survey, McCalpin   
and others (2012)

2USGS Scientific Investigations Map 
3294, Shroba and others (2014)

3USGS Scientific Investigations Map 
3271, Bohannon and Ruleman (2013) 

4USGS Miscellaneous Field Studies Map 
555, Tweto (1974)

5USGS Scientific Investigations Map 
3267, Kellogg and others (2013)
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Shaded relief was derived from U.S. Geological Survey National Elevation Dataset (NED, 
http://ned.usgs.gov/) with 10-m resolution elevation data.
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Figure 1. Area of Granite 7.5' 
quadrangle covered by light 
detection and ranging (lidar) 
imagery shown in yellow. This 
imagery, along with field observa-
tions, was used to map surficial 
deposits, Dry Union Formation, 
inferred faults, lineaments, fluvial 
scarps, and other geomorphic 
features. Area in blue indicates 
region of quadrangle not covered 
by lidar imagery data that was 
interpreted with the aid of National 
Agriculture Imagery Program 
(NAIP) imagery.

Figure 2. Geographic setting of the Granite 7.5' quadrangle. Quadrangle boundary 
shown by yellow rectangle. Channels of Arkansas River and East Fork of 
Arkansas River are approximately located.
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Photograph 1. View toward the west of the Twin Lakes 
area and the adjacent Sawatch Range accented by fall 
colors.  Photograph by K.S. Kellogg, September 12, 2012.

Photograph 3. Close-up view of unoxidized till of Pinedale age, 
younger unit (Qtpy), exposed in southwest-facing road cut, about 
2.1 km northeast of the north end of the Twin Lakes dam.  
Hammer handle is 28 cm long.  Photograph by R.R. Shroba, 
September 14, 2012. 

Photograph 2. View toward the west of fluvial sediments of the 
Dry Union Formation (Nd) exposed in an east-facing stream cut, 
about 1 km west of the Granite Cemetery.  Sediments are 
composed chiefly of silty sand above cobbly pebble gravel. 
Trekking pole near base of photograph is 1.1 m long, and is 
roughly perpendicular to bedding.  Photograph by R.R. Shroba, 
October 15, 2011.

Photograph 4. View toward southwest of snow-capped peaks of the Sawatch Range near 
western boundary of the Granite 7.5' quadrangle.  The high, flat-topped summit on the skyline, 
in the western one-quarter of the photograph, is Mount Hope (4,240 m; 13,933 ft).  Photograph 
by R.R. Shroba, October 12, 2011.

Photograph 3. Close-up view of unoxidized till of Pinedale age, 
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Photograph 4. View toward southwest of snow-capped peaks of the Sawatch Range near

Photograph 2. View toward the west of fluvial sediments of the 
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9°Base from U.S. Geological Survey, Granite, Colo., 1:24,000, 1994
North American Datum of 1927 (NAD 27) 
Projection and 10,000-foot ticks: Colorado coordinate system, central zone 
(Lambert conformal conic)
1000-meter Universal Transverse Mercator ticks, zone 13

R.R. Shroba mapped Quaternary surficial deposits and Neogene sediments  
during 2008–2012, and did reconnaissance mapping and soils research in and 
near the Granite 7.5' quadrangle between 1972–1974 during graduate studies 
at the University of Colorado at Boulder. K.S. Kellogg mapped the Paleogene 
and older rocks in the quadrangle during 2010–2011. T.R. Brandt prepared the 
digital topographic base map, digital compilation, and GIS database of the 
geologic map.  He also generated slope and shaded-relief scenes from lidar 
data, which were used to interpret geologic, geomorphic, and shoreline 
features.
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