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Earth’s History — Above and Below
A geologic map is a special kind of map that shows the 
nature of rocks and sediments at Earth’s surface and, to some 
extent, in the shallow subsurface. Geoscientists build maps 
from satellite images, aerial photos, and measurements in 
the field. Look closely at a geologic map and you will see 
many different colors, lines, and symbols. Each geologic map 
is the result of a lot of analysis about the rocks, including 
their minerals, fossils, orientations, and structures. Informa-
tion about the geologic history and map symbols is given 
for each map (for the map shown here that information is 
on the back of the poster). Geologic maps tell us about the 
rock cycle, past and present. Recent deposits can illustrate 
how Earth’s surface is changing today.

Geologic Map Day celebrates Earth Science Week’s theme of 
“Water Today and for the Future”. Water is one of Earth’s major 
agents of change. On this poster the map shows streams 
cutting through rocks and shaping the landscape around 
Lake Powell. In the Grand Canyon, downstream from Lake 
Powell, erosion by the Colorado River has exposed one ver-
tical mile of rock in some places! Water can also have more 
subtle effects. It helps earth materials slide downslope. It 
can also dissolve rocks at the surface and below the ground. 
Even the absence of water has an impact. Arid land is prone 
to erosion by wind. Water also plays a big role in building up 
the landscape. Sediments deposited in streams, lakes, and 
oceans can form rocks in the future. The landscape reflects 
ongoing interactions between the power of erosion and 
deposition. All geologic maps are snapshots in time.

Large bodies of water like Lake Powell cover some of the 
geology in the area on the map. How could you find out 
what lies below the water? Glen Canyon Dam symbolizes 
many important uses of geologic maps. Development of the 
dam would not have been possible without knowing the 
integrity of the surrounding rocks. Assessments of geologic 
hazards, like faults and landslides, or the impact on ground-
water, all involved geologic maps. The millions of tons of 
construction materials in the dam were sourced from rock 
layers found on a geologic map. Today, the monitoring of 
sediments near the dam is part of ongoing geologic map-
ping. The uses of geologic maps are endless!

A cross section like the one above shows a slice through the Earth to reveal the geology below. Look for the line B-B’ on the map to see the location. The cross section shows the sequence of layers and their thickness 
and orientation. To model the subsurface, geologists look closely at the directions and angles of rocks exposed at the surface. Rock cores taken from boreholes allow geologists to make direct observations. Geophysical 
techniques (e.g., seismic surveying) use energy waves to explore the subsurface.

Selected area of the Geologic map of the 
Smoky Mountain 30’ x 60’ quadrangle, 
Kane and San Juan Counties, Utah and 
Coconino County, Arizona. This view shows 
the geology surrounding Lake Powell, a 
human-made reservoir in Utah and Ari-
zona and the second largest in the United 
States. Selected geological information 
is given on the back of the poster. For a 
full description of the geology and the 
symbols, including a digital version of the 
full map, please visit the USGS National 
Geologic Map Database at https://bit.
ly/21xGMD1 or the Utah Geological Sur-
vey at https://bit.ly/21xGMD2.

Map credit: Doelling, H.H., and Willis, G.C., 2008,  Geologic map of the Smoky Mountain 30’ x 60’ quadrangle, Kane and San Juan Counties, Utah, and 
Coconino County, Arizona. Utah Geological Survey Map 213DM, scale 1:100,000.

Built to make use of the water resources of 
the Colorado River, the Glen Canyon Dam 
rises over 216 m (710 ft) in the sandstone 
walls of the canyon. Lake Powell started 
filling in 1963 and took until 1980 to reach 
its high water mark. Today Lake Powell and 
the dam provide water and electricity to 
millions of people.
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