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Colorado State University, Department of Geosciences

On August 25, 1916, President Woodrow Wilson established the National Park Service (NPS) to oversee
and manage our nation’s national parks and monuments. Since 1916, the NPS mission has evolved

to include the management and protection of over 400 park units that now also includes national
historical and military parks, military cemeteries, national recreation areas, national scenic rivers,
lakeshores, seashores, and trails.

This year marks the 100th year anniversary of the establishment of the National Park Service. To
celebrate, the National Park Service has established several fun and exciting programs, including the
“Find Your Park” campaign. Park-specific events will be occurring throughout the year. Information
about centennial programs and events can be found at:

https://www.nps.gov/subjects/centennial /index.htm

NationalPark Service.

NPS.GOV

Geology and Our National Park Units

Geology is an important, if not the primary, reason why many parks are unique, inspiring, and beautiful, and thus deserving of national recognition and
protection. Geology and geologic processes have sculpted and transformed the incredible and diverse landscapes entrusted to the NPS, ranging from
the serene glacial-carved beauty of Yosemite Valley to the hydrothermal wonders of Yellowstone to the vast exposures of almost two billion years of
geologic history in the rocks of the Grand Canyon.

To commemorate the 100th anniversary of the National Park Service, the Geologic Resources Inventory (GRI) Program Map Team has selected ten
park units with significant and often spectacular geology. For each, we offer a brief history of the park, a snapshot of our digital geologic-GIS product
for the park, and a “geology fact”, complete with photographs and figures about each park’s geology. Parks are presented in their establishment order,
as indicated along the timeline at the base of the poster. Source maps and digital data used by the GRI for each digital geologic-GIS map are presented
with that GRI map product.

Additional information about the NPS Geologic Resources Inventory (GRI) Program and our products, digital geologic-GIS map and geology reports,
can be found in the lower right corner of this poster.
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New research suggests that ”.!ppér criist
a deeper and larger magma
reservoir exists (see graphic
to the right). This reservoir
is over 4 times the size of the
upper chamber and contains
enough magma to fill the
Grand Canyon (~1000 cubic

miles in volume) 11.2 times.
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Source: http://earthsky.org/earth/huge-magma-
reservoir-discovered-under-yellowstone-supervolcano
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Kilauea produces enough
volcanic material every day
to cover a football field to
the height of the Washington
Monument and has added
more than 500 acres of new
land since it's been erupting
continuously since 1983.

Source: National Park Service

Hawai i Volcanoes National Park, Hawaii
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Bryce Canyon National Park ‘Utah

Geology Fact #4

At the top of a few hoodoos in
Bryce Canyon the cap rock is
an older Cretaceous-age rock
(the Straight Cliffs Formation).
This Cretaceous-age rock
was thrust over younger
Eocene-age rock (the Claron
Formation). Geologists refer
to a remnant of a thrust sheet
as a “klippe”. Could these cap
rocks be the world’s smallest
klippen?

Source: Davis, George H, 1999, Structural Geology
of the Colorado Plateau Region of Southern Utah:
Geological Society of America, Special Paper 342, p
26-31, 157p.

Gettysbur National Mllltary Park, Pennsylvania
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Battle of Gettysburg
Overview: July 2, 1863
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Little Round Top e g R BT M
Photograph taken near the top of Little Round Top. The 2Ea i =0 1T 1= 3
exposed rock is a hard resistant Triassic-age diabase. SOy

Photographer: Gardner, Alexander, 1821-1882. http://www.
sonofthesouth.net/leefoundation/gettysburg/union-little-round-

top.htm

Geology Fact #2

At Little Round Top soldiers
defending the southern end of
the union line couldn’t solidly
“dig in” or entrench as the I By A ae e _ b _
rock that forms the prominent W - . - e CoiESEE e Fownd Top
hilltop is of a hard resistant ' T : g S A\
Triassic-age diabase. As a result
the defending union soldiers
suffered higher than expected
causalities compared to the
attacking confederates.

Source: Brown, Andrew, 1962, Geology and the
Gettysburg Campaign: Pennsylvania Department of
Conservation and Natural Resources, Education Series
5, 16p. (http://www.dcnr.state.pa.us/cs/groups/public/
documents/document/dcnr_014596.pdf)

eton, Mo
ho (_)galle.fy.htm)

Plateau

-.I'I

Window Hoodoos

|- T IS R

~HGeemad; A0 I e 'rﬂ = A
I ‘m Iosmg track, of whom I've responded ’cor Thank you for sendlng
: 1 : ) ]

R Sl Sy g Thanks1

Da\_{e 2 9

Pkt

o
?F.,. o
s

Grand Teton Natlonal Park Wyomlng

e R1 oton Ran
*J;_ of the Qto R
unt Owen and :

Geology Fact #5

The Teton Range is one of the
youngest mountain ranges in
the Rocky Mountains. Most
of the Rocky Mountains were
formed during the Laramide
Orogeny (80 to 55 million
years ago). Around 5 to 6
million years ago, movement
along the Teton fault uplifted
the Teton Range and formed
Jackson Hole Valley.

Source: www.enjoyyourparks.com/
GrandTetonParkFacts.html
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Geology Fact #6

Great wave-like gypsum
sand dunes engulf over
275 square miles of
desert and have created
the world’s largest
gypsum dune field.

Source: National Park Service
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Whlte Sands Natlonal Monument New Mexico

Lower estimate of Hatzegopteryx
compared with a 1.8 meter tall
person.
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Geology Fact #7

The first fossils of
Quetzalcoatlus, the largest
known flying animal of all

time with a wingspan of up

to 12 meters, were found in

1971 in Big Bend National
Park.

Source: Lehman, TM., McDowell, F. and J. Connelly,

J. (2006). “First isotopic (U-Pb) age for the Late
Cretaceous Alamosaurus vertebrate fauna of West
Texas, and its significance as a link between two faunal
provinces.” Journal of Vertebrate Paleontology, 26:
922-928.

Geology Fact #8

The Vining and Wilkes
Warehouse at Dyea was built
in 1898 on pilings near the
high-tide mark. Now it is more
than one mile away from the
water due to approximately
5.4 to 7.5 feet of isostatic
rebound. Rate of rebound in
Southeast Alaska is between
0.55 and 0.76 inches per year,
the highest known rate in the
world.

National Park Service: (http://www.nature.nps.gov/
geology/inventory/publications/s_summaries/KLGO_
GRI_scoping_summary_2009-0930.pdf)
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& www.prehistoric-wildlife.com 02-02-2015
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Celebrate the National Park Service Centennial with 10 Fun Geology Facts
Stephanie A. O'Meara, Ronald D. Karpilo Jr., James R. Chappell, James R.H. Winter, and Georgia A. Hybels
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Wrangell-St. Elias National Park & Preserve, Alaska

Geology Fact #9

The Malaspina Glacier is the
largest piedmont glacier in the
world; about the size of Rhode

Island. The Hubbard Glacier

is North America’s largest
tidewater glacier and is 76
miles long, 7 miles wide, and
600 feet tall at its terminal
face, of which 250 feet is
submerged.

Source: National Snow and Ice Data Center (https://
nsidc.org/cryosphere/glaciers/gallery/piedmont.html
), National Park Service (https://www.nps.gov/wrst/
learn/nature/glaciers.htm)
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Keweenaw National Historical Park, Mlchlga

Copper Mine
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- Amass of native copper hanging from the wall of a mine. This piece is E\

that could be handled without cutting up the copper in the mine

Source: http://www.minsocam.org/MSA/collectors_ corner/vft/ml'Bb,btm
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1) Keweenaw National
Historical Park is the only
place on earth where
large scale, economically
recoverable, 97% pure, native
copper is found.

2) Copper artifacts made by
ancient Indians were traded
as far south as present day
Alabama.

Source: Source: Public Law 102-543 (Oct. 27, 1992);
106 STAT. 3569
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The Geologic Resources Inventory

The Geologic Resources Inventory (GRI) is one of twelve inventories funded by the National Park Service after the Natural Resource Challenge in
the 1990s. The goal of the GRI is to increase understanding of the geologic processes in parks and provide accurate geologic information for use in
park decision-making. Sound park stewardship relies on understanding natural resources and their role in the ecosystem, of which geology is the
foundation. The GRI program is a partnership between the NPS and Colorado State University (CSU), and relies heavily upon source maps and local
expertise from the U.S. Geological Survey, state geological surveys, and other organizations to develop its products. CSU research associates work
together with NPS staff to facilitate scoping meetings and produce GRI products.

Overview of GRI Products

The GRI produces 3 products to assist park management and staff in the management and protection of their park. The first product is a digital
geologic-GIS map product that is available in three data formats: 1) an ESRI 10.X file geodatabase and accompanying 10.0 ArcMap document for

use with ESRI ArcGIS software, 2) KML/KMZ file for use with Google Earth, and 3) an ESRI 10.2 map service for use with ESRI online web map
applications such as ArcGIS Online, or other portal /viewer applications. In addition to the spatial data, each digital geologic-GIS product also contains
an introductory readme file, FGDC-compliant metadata, and an ancillary map information document which contains unit descriptions and other
ancillary source map graphics and information.

In addition to the geologic-GIS data the GRI produces a basic cartographic layout and a geologic report. The layout displays a park’s geologic data
over shaded relief of the area along with complete with prominent geologic and geographic features and localities. The reportis a comprehensive

document that presents a park’s: 1) geologic significance, 2) geologic history, and 3) prominent geologic features, processes and issues.

All GRI products are available at http://go.nps.gov/gripubs

Software

ArcGIS 10.X, Environmental Systems Research Institute (ESRI) Inc., 380, New York St., Redlands, CA 92373, http://www.esri.com

Google Earth, Google Inc., http://www.google.com/earth/index.html
ESRI USA Topo, Imagery and World Shaded Relief Web Map Services, 2015 (topographic base map of USGS scanned topographic maps using National Geographic Society, i-cubed)

1976 - Klondike Gold Rush National Historical Park (#8)
ol ™Y
| 1978 - Wrangell-St. Elias National Monument (#9)
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Celebrate the National Park Service Centennial with 10 Fun Geology Facts

By Stephanie O'Meara, Ron Karpilo, James Chappell, James Winter, and Georgia
Hybels (Colorado State University and the National Park Service Geologic Resources
Inventory)

Colorado State University/Cooperator to the National Park Service

Phone: 970-491-6655

Email: stephanie.omeara@colostate.edu

On August 25, 1916, President Woodrow Wilson established the National
Park Service (NPS) to oversee and manage our nation’s national parks and
monuments. Since 1916, the NPS mission has evolved to include the management
and protection of over 400 park units that now also includes national historical and
military parks, military cemeteries, national recreation areas, national scenic rivers,
lakeshores, seashores, and trails. This year marks the 100th year anniversary of the
establishment of the National Park Service. To celebrate, the National Park Service
has established several fun and exciting programs, including the “Find Your Park”
campaign. Park-specific events will be occurring throughout the year. Information
about centennial programs and events can be found at:
https://www.nps.gov/subjects/centennial /index.htm.

To commemorate the 100th anniversary of the National Park Service, the
Geologic Resources Inventory (GRI) Program Map Team has selected ten park units
with significant and often spectacular geology. For each, we offer a brief history of
the park, a snapshot of our digital geologic-GIS product for the park, and a “geology
fact”, complete with photographs and figures about each park’s geology.

Additional information concerning the importance of geology in our national
parks, as well as information about the NPS Geologic Resources Inventory (GRI)
Program and our products is also present on the poster.
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