
Course Introduction
Ramón Arrowsmith

ramon.arrowsmith@asu.edu

Advanced Structural Geology, Fall 2022



Agenda

• Introductions
• Syllabus review
• Schedule review
• Assignments for next week
• Motivations for the course
• Mountain building and the Alps lecture



Introductions—short go around

• Name, major/degree goal
• Experience in structural geology and tectonics (course work, projects, 

etc.)
• Interests for this class



Course access

• Course administration
• Assignments turned in and graded here
• Grade book
• Other content that needs to be behind 

student authentication
• Open access to lectures, assignments, 

schedule

Old course number; still using the same web site



Syllabus highlights--I



Syllabus highlights--II

Plus some field trips: 

What can we do on a Friday afternoon?

Full day local trips:
Nov 6 and 13???

Course Schedule
Subject to Change!!! 

http://arrowsmith510.asu.edu/GLG510--Schedule.html

Three hour long class??
Really 3 x 50 minute periods:
I—Review and discuss
II—Lecture
III—Demos and exercises



Syllabus highlights--III

We are using Matlab
I will teach you what you need 
If you can do it in Python, I would love to see it and will consider some extra credit for the effort



Syllabus highlights--IV



Syllabus highlights--V
Recommended textbook:

Structural Geology: A Quantitative 
Introduction by Pollard and Martel 

I will provide other handouts/pdfs for 
reading



Assignment for Friday August 26, 2022

• Overview of the North American Cordilleran Tectonic belt
• Read (CANVAS site->Files->Papers): 

• Dickinson, Evolution of the North American Cordillera, Annu. Rev. Earth Planet. Sci. 
2004. 32:13–45; doi: 10.1146/annurev.earth.32.101802.120257

• McQuarrie and Wernicke, An animated tectonic reconstruction of southwestern 
North America since 36 Ma, Geosphere; December 2005; v. 1; no. 3; p. 147–172; doi: 
10.1130/GES00016.1 

• One page (single spaced 12 point font) summary of each submitted to 
CANVAS in advance:

• How do they motivate their work? Why is it important?
• How did they do it (methods)?
• General result (bullet list of main outcomes)
• Questions you have



Some background



Background: Ramón Arrowsmith
Studying geology and the landscape to understand how faults work and 

earthquakes recur

Native New 
Mexican

BA in 
Geology 
and 
Spanish 
from 
Whittier 
College

PhD in 
Geol. & 
Env. 
Sciences-
Stanford

Topography tells us about many 
processes! Many are hazardous!



•8/19/2022 •GLG310 Structural Geology

San 
Andreas 
Fault

Andean 
backarc

East 
African 
Rift

India-
Eurasian 
collision

http://www.ig.utexas.edu/research/projects/plates/images/topo.pb.htm

Baja 
California 
Rift

Nuclear 
waste safety

Drawing observations and motivations globally 

Appenine
faulting

http://www.ig.utexas.edu/research/projects/plates/images/topo.pb.htm


Zooming into faults

-Fault trace mapping
-Reconstructing slip histories
-Understanding geomorphic response to 
uplift
-3D topographic differencing

Ben-Zion and Sammis (2003)
Rockwell and Ben-Zion (2007)

Salisbury, et al., 2018



https://fromtheprow.agu.org/reme
mbering-the-great-1906-san-
francisco-earthquake/



Field, E. H., Arrowsmith, J R., et 
al.,, Bulletin of the Seismological 
Society of America, doi: 
10.1785/0120130164, 2014.

Jessica Sutton (BS’17)

Alana 
Williams 
(PhD in 
progress)

Earthquake forecasting as a 
large scale community activity; 
we contribute simulation and 
field constraints



Geologic context of 
human origins



Faulted layers



Villmoare, et al. 2015; DiMaggio, et al., 2015

Geologic context of human 
origins: major 
interdisciplinary collaboration 
with ASU’s Institute of 
Human Origins and the 
School of Human Evolution 
and Social Change

Mandible of 
Earliest Homo



2015: checking the “Hom” site

Campisano, DiMaggio, Villmoare, 
Kimbel, Afar colleagues + Dupont-Nivet + A. Deino

Also Kaye Reed+students



context of hominin mandible

nearshore
delta plain 

crocs, 
fish, & 
mammals 

DiMaggio et al., 2015

Open Habitat - mixed grasslands/shrublands w/ gallery forest; lakes/rivers

credit: K. Reed
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Great Hanshin earthquake  (阪神・淡路大震災, Hanshin Awaji daishinsai), or Kobe 
earthquake, occurred on January 17, 1995 at 05:46:53 JST – magnitude 6.9, more 
than 6,000 people died; it was strongly felt across Japan. Economic losses were 
>$200 Billion.  Major memorial and societal response.

By 神戸市, CC BY 2.1 jp, 
https://commons.wikimedia.org/w/index.php?curid=37241600Arrowsmith photoArrowsmith photo

Arrowsmith photo





Exploring the Structure and Evolution 
of the North American Continent

EarthScope National Office @ ASU: 
•Foreground Education and Public Outreach
•Propel EarthScope science
•Community oriented (earthscope@asu.edu)

EarthScope National 
Office @ ASU 

2011-2015

Earth Sciences version of Hubble Space Telescope
Enables “survey mode” of continent 
Named the #1 “Epic Project” by Popular Science in 2011
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