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Using Google Earth for Remote Teaching 



Desktop - install on PC or Mac 

Web - Chrome, Firefox, Edge, and Opera 

Mobile – iOS and Android 



Interactive 3D Model of the globe 
Satellite and Aerial Data, 360˚ Imagery and DEM  

Features 
Allows manipulation 
of  the model 
 
e.g. Navigation, 
Measuring Tool 

Content 
Viewing, Creating, Importing 
and/or exporting of internal 
or third party information 
 

e.g., Search, Data Layers, 
KML 

earth.google.com 

http://earth.google.com


What is KML? 

●KML = Keyhole Markup Language 
 
● It is an eXtensible Markup Language (XML),  

Open Geospatial Consortium (OGC) standard used 
for managing 3D geospatial data 
 

 https:/ /developers.google.com/kml 
 
●KMZ is a zipped version of KML 

https://developers.google.com/kml


Desktop Google Earth  

Features: 
• Most familiar version of Google 

Earth 

• Includes some KML features 
that aren’t supported in 
Web Google Earth 

• Desktop GE not supported in 
the future? 

  But there is good Content ... 



Resources for teaching mapping using Google Earth 

Barb Tewksbury, Hamilton College 
 

Scroll down to Public File to download pdf of EGU 2019 poster 
Click Linked data tab to download KMZ files with: 

 

• Placemarks for locations shown on EGU poster 
• An assortment of additional placemarks for teaching geologic mapping 
• A set of placemarks used in the geology training for the 2017 NASA 

astronaut candidate class. 

Note:  many of these placemarks take advantage of historical  
imagery that is available only in Google Earth desktop 

Using Google Earth for more effectively teaching 
undergraduate structural geology 



Example placemark for teaching structural geology / mapping 



S2K  
(Structure 2 kml) 

  
P2K 

(Paleomagnetic 
data 2 kml) 

Tom Blenkinsop 
School of Earth and 

Ocean Science 

Cardiff University 

Tania Mochales 

PLANAGEO - Spanish 
Geological Survey IGME 



S2K and P2K are  
Excel workbooks  
that run modules 
to generate KML 
files. 
 
The KML files  
call up Sketchup 
structural symbols 
(COLLADA models) 
 



Pangaea Breakup 
Animation 
 
Part of the GEODE 
collection 
 
Has been used in 
Dave McConnell’s 
GeoScience Videos 
YouTube collection 
https://www.youtube.com/
watch?v=ZCvkwG-W8pU 
 

https://www.youtube.com/watch?v=ZCvkwG-W8pU
https://www.youtube.com/watch?v=ZCvkwG-W8pU
https://www.youtube.com/watch?v=ZCvkwG-W8pU
https://www.youtube.com/watch?v=ZCvkwG-W8pU


SERC Teach the Earth sites: 
https://serc.carleton.edu/NAGTWorkshops/teaching_methods/google_earth 
https://serc.carleton.edu/NAGTWorkshops/online_field/activities.html 

GEODE: 
https://serc.carleton.edu/geode/index.html 
http://csmgeo.csm.jmu.edu/Geollab/Whitmeyer/geode/pangaeaBreakup/ 

Tom Blenkinsop:   https://github.com/tblenkinsop/S2K 
   https://github.com/tblenkinsop/P2K 

Barb Tewksbury:                 Using GE for Teaching Structural Geology 
 

Resource Links: Desktop Google Earth  

https://serc.carleton.edu/NAGTWorkshops/teaching_methods/google_earth
https://serc.carleton.edu/NAGTWorkshops/online_field/activities.html
https://serc.carleton.edu/geode/index.html
http://csmgeo.csm.jmu.edu/Geollab/Whitmeyer/geode/pangaeaBreakup/
https://github.com/tblenkinsop/S2K
https://github.com/tblenkinsop/P2K
https://www.researchgate.net/publication/332155314_Using_Google_Earth_for_more_effectively_teaching_undergraduate_structural_geology


Web Google Earth  
 

Features 
• Simpler menus 
 

Content 

• Map layers 
• “Voyager” 
• “Projects” (Google Drive or KML files) 

earth.google.com/web 



Mobile Google Earth  
 

Features 
• (Mostly) same as web GE 
 

Content 

• Projects can only be viewed, 
not created 

  



●Google Earth EDU 
• https:/ /www.google.com/earth/education 
• Help page: https:/ / support.google.com/earth 

● Symbols tool (for generating strike & dip symbols): 
• https:// csmgeo.csm.jmu.edu/ Geollab/ Whitmeyer/geode/symbols/ 

● Custom KML code examples: 
• https:/ /vdpluijm.blogspot.com/  (Ben van der Pluijm) 
• https:/ /geteach.com/blog/  (Josh Williams) 

Resource Links: Google Earth on Web 

https://www.google.com/earth/education
https://support.google.com/earth
https://csmgeo.csm.jmu.edu/Geollab/Whitmeyer/geode/symbols/
https://vdpluijm.blogspot.com/2020/05/googleearthweb-geotrips-enhanced.html
https://geteach.com/blog/


●Web GE virtual field trips 
• Blue Ridge Province, VA virtual field trip 
• GeoTrips: MD Appalachians 
• Streetcar 2 Subduction 

 
● Google Earth virtual field exercises: 

• Virtual Geologic Mapping Exercise at Lough Fee, Ireland 
• Sandy Hollow Virtual Geology Exercise 

Examples of Google Earth virtual field exercises https://serc.carleton.edu/NAGTWorkshops/online_field/activities.html 

https://urldefense.proofpoint.com/v2/url?u=http-3A__drive.google.com_open-3Fid-3D1fdCUNpAl6pe2PNwJlZyLnt1q1YHQmlAD-26usp-3Dsharing-5Feip-26ts-3D5ed13086&d=DwMFaQ&c=eLbWYnpnzycBCgmb7vCI4uqNEB9RSjOdn_5nBEmmeq0&r=TPplya-iZZwwOsQ14gHqow&m=xnnZJiUON6Ob7MN12E8_Isihmu5PDtXnbdBw_fespy4&s=hZO6cyjE6TQBuGLLQ49StF6Gr5fzPCWHmxycaj7BeU0&e=
https://www.agu.org/learn-and-develop/learn/streetcar2subduction/streetcar2subduction
https://serc.carleton.edu/NAGTWorkshops/online_field/activities/237160.html
https://serc.carleton.edu/NAGTWorkshops/online_field/activities/237159.html
https://serc.carleton.edu/NAGTWorkshops/online_field/activities.html


Example Exercise: Sandy Hollow Virtual Field Geolo 

● Classic field locality in the 
Block Mountain region of 
southwest Montana visited by 
numerous field camps 
• Upper Paleozoic and Mesozoic 

strata 
• Classic “thin-skinned” fold-thrust 

structure in a well-exposed area on 
public land (BLM) 

 



Traditional Field Geology at Sandy Hollow 

● Measure a stratigraphic 
section 

○ Understand how depositional 
environment changed in 
response to tectonics 

● Conduct geologic mapping 
and structural analysis 

○ Fold analysis 
○ Identification of faults 
○ Is cleavage axial planar? 

● Construct geologic history 
from observations 



Google Earth Adaptation 
Part 1: Stratigraphy 
● Students construct a representative graphic 

log/stratigraphic section based on provided outcrop 
investigations (YouTube), high-res outcrop photos 
(GigaPan), and locations (GE placemarks) 

Part 2: Mapping 
● Students map the geology using provided bedding 

measurements and unit ID’s (GE placemarks) and GE 
imagery.  

Part 3: Structural Analysis 
● Students test the hypothesis that cleavage is axial 

planar by plotting provided data on stereonets 
 

Learning Objectives Satisfied 
 
Synthesize geologic data and integrate 
with core concepts and skills into a 
cohesive spatial and temporal scientific 
interpretation. 
 
Interpret earth systems and 
past/current/future processes using 
multiple lines of spatially distributed 
evidence. 
 
Develop an argument that is consistent 
with available evidence and 
uncertainty. 
 
Communicate clearly using written, 
verbal, and/or visual media (e.g., 
maps, cross-sections, reports). 
 













https://serc.carleton.edu/NAGTWorkshops/online_field/activities/237159.html


Limitations 
● Students do not get to collect 
their own data 

● Students do not get practice 
locating themselves on topographic 
maps, planning traverses, or 
developing field safety plans.  

Advantages 
● Accessible 

● Can be used as preparation for field 
work – it snows a lot in Montana! 

● Useful in a pandemic. 

● Teaches digital literacy and spatial 
thinking 

● Can be adapted to suit specific 
needs and possibly improved (i.e. 
with high-resolution drone imagery) 



Useful/Promising 
Tools 

● GigaPan photos 
● VR / spherical 

panoramas 
● Drone/UAS data 
● The possibilities are  


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Interactive 3D Model of the globe
Satellite and Aerial Data, 360˚ Imagery and DEM 
	What is KML?
	Slide Number 6
	Resources for teaching mapping using Google Earth
	Slide Number 8
	S2K �(Structure 2 kml)� �P2K (Paleomagnetic data 2 kml)
	Slide Number 10
	Slide Number 11
	Resource Links: Desktop Google Earth 
	Slide Number 13
	Slide Number 14
	Resource Links: Google Earth on Web
	Slide Number 16
	Slide Number 17
	Traditional Field Geology at Sandy Hollow
	Google Earth Adaptation
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Useful/Promising Tools

