
The National Park Service cares for special 
places saved by the American people so that 
all may experience our heritage.

A Few Brief Factoids regarding the NPS:

• Yellowstone, established in 1872, is the first National Park in the world

• National Parks are called America’s best idea

• The National Park Service was created in 1916



The National Park Service Geologic Resources Evaluation: 
“Using GIS to get GIS”

TIM CONNORS
Geologic Resources Division, National Park Service
PO Box 25287, Denver, CO 80225
tim_connors@nps.gov

ABSTRACT
The National Park Service (NPS) is currently involved in an encompassing 
effort to evaluate the geologic resources in 270 NPS park units throughout 
the country. This involves conducting scoping meetings, assembling geologic 
bibliographies of all known applicable references, producing geologic maps 
(bedrock, surficial, abandoned mines, caves, coastal features, etc.), and then 
assembling all of this information into a usable database. Currently, much of 
the work revolves around discerning existing geologic map coverage (map 
type, scale, detail, vintage, usefulness, etc.). To develop this information, the 
NPS engages in extensive data-mining in cooperation with the USGS, AASG, 
and academics to evaluate existing index maps of known geologic coverage. 
The NPS uses "GIS" data to assemble these maps to pinpoint areas of 
known coverage, as well as to target areas of no known coverage.



DISCLAIMER / CLARIFICATION
• my “title” may be somewhat misleading; should be on “geology” GIS; 

leave if you’d like if it’s not what you were after; I’m not offended

• I. Background on NPS Geologic Resources Evaluation
(one of baseline “inventories by NPS Inventory & Monitoring program)

• II. Specific GRE methods for determining which geologic maps to evaluate / 
use

• III. Geology…….it’s not just for scenery anymore 
(using geologic GIS to identify, solve and create new problems)



I. 

Background on NPS Geologic 
Resources Evaluation program



NPS goals of the Geologic Resources Evaluation Program

1. a Scoping Meeting to discuss geologic map coverage, features and 
processes, and resource management needs with experts on the park’s 
geology, and to capture those discussions in a scoping summary to give to the 
park.

2. a Bibliography of updated references to the park’s geology

3. a Digital Geologic Map at an agreed upon scale and compatible with the NPS 
Theme Manager and evolving USGS models

4. a Report to accompany the map that summarizes the park’s geologic history, 
identifies resource management issues, and documents monitoring and 
research needs.



Digital Bedrock Geologic Map for Glacier NP



Digital Surficial Geologic Map for Glacier NP



Geologic Report for Glacier NP



Map Unit Properties Table (“MUPT”)…making the crosswalk 
between the map and resource management







76 NPS areas completed….194 more to go…..



How to get completed NPS digital geologic maps

Of course it’s completely illegible….try

http://science.nature.nps.gov/nrdata



II.

Specific GRE methods for determining 
which geologic maps to evaluate / use 



Getting Digital Geologic Maps for NPS areas: 
Mammoth Cave NP, Kentucky
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Search NPS “Quadrangles of Interest” database 
to determine maximum extent of interest

Reveals “QOI’s”

Maximum bounding 
coordinates for USGS 
database



Search USGS on-line geologic maps database for known maps for 
Mammoth Cave NP, Kentucky

Browse to USGS site



View the returned results and copy to clipboard



Paste into NPS database and parse



Completed NPS Geologic Map Form

Once the map coordinates are entered, it 
automatically compares the values with existing 
park boundaries and applies the appropriate NPS 
unit; user then quality assures the choice

If the map has been scanned, the filepath can be
inserted to show an image in this location



Derive geologic index maps for the entire US from 
NPS geologic maps database

1. Export desired “subset” of 70,000+ records to a “DBF” flat file 
(one problem though….. MS Excel/DBF limited to 65k 
records…)

2. Review of all 1:24,000 scale (7.5’ quad-based)

3. Review of all 1:100,000 scale (30’ x 60’ quad-based)

4. Review of all maps with “national” in title as specific park-
dedicated maps

5. Review of remaining “holes” in coverage of NPS areas



From here they can be split into various views by:
• scale (24-, 100-, 250-k etc.)
• “base”: quadrangle or non-quadrangle based; county; state-wide, wilderness, etc.
• map “type” (geologic, surficial, mineral, hazard, aeromagnetic, reconnaissance, etc.)
• publishing entity, etc. etc.



1:24,000 scale (7.5’ quad-based)

LEGEND
green: NPS areas

Gray: 7.5’ quads of 
interest

Red: 24k gmaps

Blue: 100k gmaps

Yellow: dedicated 
“national” maps



1:100,000 scale (30’ x 60’ quad-based)

LEGEND
green: NPS areas

Gray: 7.5’ quads of 
interest

Red: 24k gmaps

Blue: 100k gmaps

Yellow: dedicated 
“national” maps



“national park”

LEGEND
green: NPS areas

Gray: 7.5’ quads of 
interest

Red: 24k gmaps

Blue: 100k gmaps

Yellow: dedicated 
“national” maps



Finding and filling in the holes in the lower 48
Lots of NPS trails

•many NPS trails,scenic rivers, 
and parkways need “strip maps”

• White Sands NM, New Mexico
• San Antonio Missions, Texas

• Gulf Coast Network parks
- Big Thicket National Preserve, 
Texas
- Jean Lafitte National Preserve
Louisiana
- Natchez Trace Parkway NST
- Gulf Islands NS

LEGEND
green: NPS areas

Gray: 7.5’ quads of 
interest

Red: 24k gmaps

Blue: 100k gmaps

Yellow: dedicated 
“national” maps



Ways to improve the system

• Reconcile opinions as to the “best” map to use when faced with multiple 
published maps. (remember the number one rule of geologists: “5 geologists in 
a room will give 6 differing opinions” !)

• End practice of redundant mapping of same area; instead focus efforts on 
unmapped and/or inadequately mapped areas [e.g., need scales suitable 
(>100,000  at least) for managing resources].

• Create an incentive for mappers to work in less glamorous NPS areas…

•……………..Of course, they are ALL glamorous !



Lincoln Boyhood Home NM, Indiana has 4 unmapped QOI’s

Not a quad map and not 
really “geologic” either; it’s 
“water”

Who wouldn’t want their 
name on the “Santa Claus”
quadrangle ??



III. GEOLOGY……..

It’s not just for scenery anymore!



Glacial “U”-Shaped Valley

Mass-Movement Slide

Talus slopes 
and lobes

Meandering River

“Dammed” Lake

Folded and 
Inclined “Strata”

Fault ?

What the “average” person sees at Glacier NP, Montana

Glacial Moraine 
Remnants?

Why be average ?

What the “geologist” sees at Glacier NP, Montana



Connecting geology with your Connecting geology with your 
audience and other disciplinesaudience and other disciplines

We are always looking for more geologic maps and cooperative projects with 
the USGS, state geologic surveys, academic institutions (CESU’s) etc. as well as 
real world uses of these geologic maps.  If you have suggestions, please see me 
sometime during the meeting.

In the NPS, most resource managers tend not to have geologic backgrounds 
and it is incumbent on the GRE team to demonstrate the utility of our 
discipline.

We have come up with a few examples….



Critical spawning habitat may be controlled by the underlying
geologic “structure”

Endangered Colorado Pike Minnow; aka.

Colorado Squawfish (Ptychocheilus lucius).

Dinosaur NM exampleDinosaur NM example

See http://www.cpluhna.nau.edu/Biota/fishes.htm
for more specifics



Dinosaur NM example

Where rivers (Green and Yampa) 
cross upturned geologic strata 
(via folding and faulting), riffles 
are formed providing pike minnow 
spawning grounds….enter the 
digital geologic map…



Geology of Dinosaur NM





Capitol Reef NP example
Distribution of endangered 
Winkler’s Cactus

In Capitol Reef, it grows 
only on the Morrison 
Formation and its detritus 

north, on the Curtis; and 

south, on the Dakota

source: Tom Clark, Chief of Natural 
Resources, Capitol Reef NP



Capitol Reef NP exampleCapitol Reef NP example
Cactus distribution constrained to Morrison Formation
Geologic materials (bedrock, surficial, soil derived from)



Other Capitol Reef NP examples: Fruita area

• Moenkopi: Barneby reed 
mustard

• Chinle: Jones cyclidia

• Navajo: Becks spring 
parsley, Maguires daisy, 
rabbit valley gilia, Harrison’s 
milkvetch

• Morrison: Winkler’s cactus



Colorado NM exampleColorado NM example
Valley-fill deposits (“Qvf”) can be used to 
determine a region’s fire history





Opportunities for Integrating Geology 
with Land Management using GIS

Combining the park’s geology with other parameters can 
provide management with useful information for decision 
making



Using the geology and 
topography to display 
susceptibility to Rockfall
and Topple, CIRO;
other applications apply

From Dave Miller, USGS 
(Menlo Park)

City of Rocks NR example



Zion NP Bad Example: “Rock”ville, Utah ~2001
Boulders in bedrooms



Full extent of “Qmsy” in and around Zion NP



Uh oh…”source” in Zion NP near “Chinle trail”



Paleontologic Resources: Curecanti NRA Expansion (??)



Jurassic Morrison formation occurrence



76 NPS areas completed….194 more to go…..



How to get completed NPS digital geologic maps



Other ESRI UC 2006 NPS geology related “stuff”

TALKS:
Wednesday: 130-245; “The National Park Service Geology-GIS Geodatabase
Data Model”: Heather Stanton, Colorado State University-NPS

POSTERS:
• “The Geologic Resources Evaluation: Getting Started, Digital Map Creation, 

Types of Maps, Conclusions”: Melanie Ransmeier and Georgia Hybels

• “The National Park Service – Creating Digital Geologic-GIS Data”: Stephanie 
O’Meara, Heather I. Stanton, James R. Chappell, Ronald D. Karpilo, Gregory S. 
Mack, Georgia A. Hybels, Trista L. Thornberry-Ehrlich
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