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FIELD WORK IS GOOD…. (FOR GEO MAJORS, PRE-SERVICE 
TEACHERS, AND ALL STUDENTS AND LEARNERS)

• Central to the geoscience curriculum (Whitmeyer, Mogk and Pyle, 2009)

• Cognitive benefits (Mogk and Goodwin, 2012)
• Temporal, spatial, systems thinking

• Critical-thinking; higher order thinking skills

• Affective gains
• Motivation, curiosity, self-confidence

• Engaging community of practice, recruiting mentoring, networking

• The case is easily made that Geoheritage sites are important for 
undergraduate and graduate Geoscience education.



MY INTRODUCTION TO THE NEED FOR GEOHERITAGE:      
LAND ACCESS ISSUES FOR FIELD CAMP/ COURSE FIELD TRIPS
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A QUICK GOOGLE EARTH FIELD TRIP AROUND THE 
BEARTOOTH MOUNTAINS: FOR COURSE FIELD TRIPS AND 
FIELD CAMPS 

• An example using an integrated Earth System Approach 
• Opportunities for students to revisit areas  to explore 

different geologic phenomena
• Every community / institution has a special place to 

develop as a Geoheritage site
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3.6-3.0 Ga TTG Gneisses
4.0 Ga detrital zircons
History of Geology
--1968, Granitization; “chemical resistors”
--1978, Pendants in Magmatic Rocks



2.8 Ga Calc-Alkaline Magmatic Rocks
Continental Arc, Similar to Sierra Nevada
Modern Plate Tectonics



2.8 Ga GneissesCambrian Flathead Sandstone

A “Profound Unconfrmity”—2.3 Ga Earth History Missing







2 million oz proven gold reserve, BUT
Heavy metal contamination into Yellowstone



8 Kb Plutonic Rocks<3Kb metasediments,
Turbidite sequence



GEOHERITAGE SITES TO SUPPORT REU, INDEPENDENT 
STUDY, THESES… TRUE RESEARCH EXPERIENCES…

• Applying “core” concepts and content 
from the geoscience curriculum

• Meaningful and relevant to students, 
career aspirations

• Preparation for the Geoscience 
community of practice

• Excitement about making truly new 
discoveries

Photo credit: Darrell Henry



ACTIVITY DESIGN • “Cradle to grave” research experience
• Field work—sampling and mapping

• Formulation of research questions
• Planning and execution of research plan
• Sampling, mapping as required
• Daily data compilations; sample control
• Sample preparation (cutting billets, crushing 

rocks)
• Analytical studies during following semester

• Microprobe, XRF, LA-ICPMS, Ar-Ar,…..

• Communicating results
• Poster at Rocky Mountain GSA
• Writing retreat—each project will be a section 

of a larger research manuscript
• Senior Thesis

• Information fed back into Geoheritage Site 
development

Photo credit: David Mogk



GET OFF THE INTERSTATE, PUT BOOTS ON THE 
GROUND….FOR STUDENTS, BY STUDENTS

1. A service-learning project by students 
in the Dept. of Earth Sciences, 
Montana State Univ. Web-based 
Resources

2. Compilation of road logs in Montana; 
“gray literature” to help discover 
geologic sites.

3. Trail Guides:  step by step guides with 
interpretive information to explain 
what you are walking over

4. Geoheritage sites: Augusta-Choteau 
area



Developed by Kent Ratajeski







Cross Section:  David Lageson
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Training for students AND citizen 
science programs





"Along those mountainsides the thunder can 
roll and roll, and constant claps were arriving 
to us now like beer barrels tumbling down 
stairs." --Jick, English Creek



John McPhee
Peter Cook photo

textpublishing.com.au

J. David Love
1980 WGA guidebook

WyoHIstory.org

Ethel Waxham Love
Barbara Love photo

Jackson Hole News and Guide

Increasing public interest in geosciences through geoheritage:
A geologic companion to John McPhee’s Rising from the Plains (1986) 

A group project in Carol Frost’s Communicating 
Earth Science class at the University of Wyoming

Courtesy:  Carol Frost, Univ. Wyoming



ESRI STORY MAP

• Each student contributes 
one feature

• Two parts:

• Geologists and Geology 
of Wyoming

• Sites from Love and 
McPhee on the Road

Visit http://www.uwyo.edu/geolgeophys/news/news-archive/2019/rising_from_the_plains_a_geological-companion.html



• Diagrams and field guide



WEB RESOURCES AND VIRTUAL FIELD TRIPS

Courtesy: Ryan Petterson

• Not as a substitute for field experiences—
• Provide a portal, as a complement, as a supplement



A VISION 
• Mobilize GSA and NAGT Section members to identify and develop 

Geoheritage sites in all communities across America;

• Develop scaffolded teaching activities to engage learners of all ages; 
support exploration, discovery, inquiry;

• Sites that are shared by multiple schools; and where learners can 
have diverse experiences

• Information systems (web-based) that are organic and continue to 
grow

• Basic scientific information--maps, photos,  strat columns, 
data/representations

• Teaching activities, and teaching tips

• Student projects

• All users encouraged to add to collections



GET OUT INTO NATURE EARLY AND OFTEN…The Earth never tires, 
The Earth is rude, silent incomprehensible at first, 
Nature is rude and incomprehensible at first, 
Be not discourag'd, keep on, there are divine things well 

envelop'd, 
I swear to you there are divine things more beautiful 
than words can tell. 

Walt Whitman 

Leaves of Grass
Song of the Open Road



EXTRA SLIDES, HAD TO NOT SHOW DUE TO TIME 
LIMITS.



GEOHERITAGE, GEOETHICS, 
AND GEOLOGIC SAMPLING

Do I really need this sample?
• For teaching?
• For research?
• Are there alternatives?
• Will a picture suffice?
• Do I need to sample outcrop, 

or is talus OK?
• Will this do irreversible 

damage?
• Are permits needed?
• Is this a “vanity” sample that 

will reside on my bookshelf?
• When does sampling become 

“geovandalism”?



GEOHERITAGE SITES AND UNIVERSAL ACCESS
Great resources from the International Association for Geoscience Diversity  
https://theiagd.org/
• Gilley, B., Atchison, C., Feig, A. and Stokes, A., 2015. Impact of inclusive field trips. 

Nature Geoscience, 8(8), pp.579-580.
• Feig, A.D., Atchison, C., Stokes, A. and Gilley, B., 2019. Achieving inclusive field-based 

education: Results and recommendations from an accessible geoscience field trip. 
Journal of the Scholarship of Teaching and Learning, 19(2).

• Stokes, A., Feig, A.D., Atchison, C.L. and Gilley, B., 2019. Making geoscience fieldwork 
inclusive and accessible for students with disabilities. Geosphere, 15(6), pp.1809-
1825.

https://theiagd.org/
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