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Agenda

* Introductions

* Syllabus review

* Schedule review

e 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

& > ¢ @ asu.instructure.com/courses/131316

= 2022Fall-T-SES598-SES494-98822-98839 > Syllabus

2022 FallC
® SES 598/494: Advanced Structural Geology (2022 Fall)
Account Home
[ Announcements Syllabus: 2022 SES 598 494 AdvStruct Syllabus.pdf 4,
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Modules

* Course administration

* Assignments turned in and graded here

* Grade book

* Other content that needs to be behind
student authentication

Old course number; still using the same web site

arrowsmith510.asu.edu

Advanced Structural Geology, Fall, 2022

Professor Ramoén Arrowsmith
Fridays, 1-4 pm
ISTB4-596
Internal link for students to CANVAS site
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* Open access to lectures, assignments,
schedule



Syllabus highlights--|

Course Description: Advanced topics in structural geology and tectonics. This course should
build a deeper understanding of the geometry, motions, and processes associated with
deformation of the earth’s crust (or that of other rocky planets). Topics include:

¢ Global and regional tectonics and mountain building

e Geometric techniques in structural geology

e Basic continuum mechanics (stress, strain, and rheology)

e Description and analysis of geologic structures (i.e., faults and folds)
o Deformation over different time-scales

Credits: 3 Course Learning Outcomes
At the completion of this course, students will be able to:

e Explain the geologic history and processes in mountain belts with emphasis on the north
American Cordillera.

e Describe the types of faulting in different tectonic regimes, as well as understand how
vectors, stress, and traction apply to faults.

e Understand crustal stress and the processes associated with faulting and magmatic
intrusions in the crust.

¢ Understand the basic concepts of continuum mechanics (stress, strain, and rheology)

¢ Apply concepts from linear algebra and computer coding to solve problems in structural

geology.



Syllabus highlights--II
This is an in-person class

If you are not able to physically attend class, | need to know in advance. | will do my best to
accommodate but | hope the in person experience will be worthwhile.

We will have a few virtual class meetings out of necessity and | will let the class know in
advance when those will be and how they will work.

Plus some field trips:

What can we do on a Friday afternoon?
Three hour long class??

Really 3 x 50 minute periods:
| —Review and discuss
Il—Lecture

lIl—Demos and exercises

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

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

Course Schedule
Subject to Change!!!

Date Mode
August 19 In person
August 26 In person
September 2 |[Virtual -
September 9 ||In person
September 16||In person
September 23||In person
September 30| Virtual -
October 7 Virtual
October 14  ||In person
October 21  ||Virtual -
October 28 ||?
November 4 ||In person
November 11 ||In person
November 18|[In person
December 2 ||In person
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MATLAB

€ = (C & mathworks.com/products/matlab.html 2w O & » 0O ﬁ :

= 4\ MathWorks: si

Run App

MATLAB® is a programming platform designed specifically for Users have the option to run the software
- - virtually if they d t want t stall it ont
engineers and scientists. The heart of MATLAB is the MATLAB TSI ITTEY €0 et wart (0 st iE ente
their personal or ASU owned system
language, 2 matrix-based language allowing the most natural

Math. Graphlcs. e o L e expression of computational mathematics.

Inference with the trained network
# mem rw v T s rt vk SeoHTIS on Wt

Programming. e

F— 3 v Licensing Information:
MATLARB is a programming and numeric computing Y ASU offers an Enterprise licensing for MATLAB for faculty and students for ASU owned systems as well as Student
Lo o - . personal systems for teaching/research only A central license manager is setup for ASU-owned systems
platform used by millions of engineers and scientists to i t1o if they ar wired connections. Faculty and students wha wish to use the softwar
) : : : o connect to if they are on a wired connections. Faculty and students who wish to use the software ona CTTLAE i mvilE & far e T e s
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= i i
What Is MATLAB? Instructions: attending ASU. Once a student leaves ASU
they should remave the software from their
Get MATLAB For ASU Owned Devices system. Please follow the directions listed

within the instructions to create a
MathWerks account to setup your personal
license and tie it to your ASURITE login

IT support staff can deploy MATLAB using SCCM and/or JAMF Pro to end user ASU-owned systems
Software deployment via SCCM and/or JAMF Pro will have the software tied to the central license
manager. A special installer is available for a stand alone license where a customer will have to create and
setup & MathWaorks account after the software is installed Please review the Licensing section below for

more information Download MATLAB

For Persol

This deployment method allows all faculty and students ta install
systems.

AathWorks software on personal

Faculty

We are using Matlab

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



Syllabus highlights--IV

Assignment Schedule

e Weekly reading and discussion assignments.
¢ In class activities will be turned in for credit.
e A couple of larger homework assignments

e Final project and presentation

Submitting Assignments

All assignments, unless otherwise announced, MUST be submitted to the designated area of
Canvas. Do not submit an assignment via email.

Late or Missed Assignments

Notify the instructor BEFORE an assignment is due if an urgent situation arises and you are
unable to submit the assignment on time. Unexcused LATE assignments will be assessed a
cumulative 10% per day penalty.



Syllabus highlights--V

Recommended tethOOk CAMBRIDGE Products and services ~  Aboutus

./ Cart(0)

Structural Geology: A Quantitative CAMBRIDGE

UNIVERSITY PRESS

In trOdUCtion by POI |a rd a n d M a rtel Unlocking potential with the best learning and research solutions B Include historic titles » Signin > Register

Search for keyword, author, ISBN, etc.

Subjects Conferences Textbooks Reference Authors Contact Us

| will provide other handouts/pdfs for

read i n g Home  Academic Earth and environmental science  Structural geology, tectonics and geodynamics m m 6 K
LOOK INSIDE

L Structural Geology $ 64.99 (X)
STRUCTURAL A Quantitative Introduction Hardback
GEOLOGY e
GEOLOGY B e

e David D. Pollard, Stanford University, California Other available formats:

Stephen J. Martel, University of Hawaii, Manoa eBook

DATE PUBLISHED: July 2020
AVAILABILITY: In stock
FORMAT: Hardback
ISBN: 9781107035065

Rate & revie




Assignment for Friday August 26, 2022

e 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)?

e General result (bullet list of main outcomes)

* Questions you have



Some background



Background: Ramon Arrowsmith

Studying geology and the landscape to understand how faults work and
_carthquakes recur
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http://www.ig.utexas.edu/research/projects/plates/images/topo.pb.htm
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Southern California Earthquake Center

Studying earthquakes and their effects in California and beyond



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

Remembering the Great 1906
San Francisco Earthquake



Earthquake forecasting as a aUSGS sd:c

. . . science for a changing world .o wsr vsmes ceoie
large scale community activity;
we contribute simulation and The Uniform California Earthquake Rupture Forecast,

field constraints Version 3 (UCERF3)—The Time-Independent Model

Jessica Sutton (BS’17) | 4 3 - Pl _. Field, E. H., Arrowsmith, J R., et
: v f{} AR al.,, Bulletin of the Seismological
; \“ Society of America, doi:

10.1785/0120130164, 2014.

b, T T e

M = 6.7 Earthquake
Participation Rates (per year)

Williams ' 2 o s 02

(PhD In — - 5 12w 120°W
progress) o %




SEmSUERy

Wi /R Fhoen
Geologic context of QT e Yo
e s ¥ e

human origins

Sidant e E
dea
Kassala
WS

\Wad|Madanil
m IAllQadarif]
O]

Ellobeid) a
o2l

Dilling !
I A | I Ad:Damazin

e )

& Ceeriga ot
= e

Garowe
==

:

¥

Galkayo
s

Dhuusamareeb
(o055

Lo e Baidoa "



%)
v
>

i

©
Q

=
=)
(q0)
(W




11°24'N

eastern
Ledi-Geraru
research project area

Lee
Adoyta
Ry oy ™ =
. Geraru ~¢
J
' o
/ N of u@..
Laa Yaggili e
basalt ridge s
AS

meters o

ﬁ

m fscs g/b

Explanation

B~ gravel
sand
— silt

- Jclay

| | tephra

planar bedding
root traces

slickensides
carbonate nodules

bivalves
altered volcanic glass

paleomag sample
(normal polarity)

e > H® X

Gurumaha Tuff
(2.842 + 0.007 Ma)

Mandible of
Earliest Homo

Geologic context of human
origins: major
interdisciplinary collaboration
with ASU’s Institute of
Human Origins and the
School of Human Evolution
and Social Change
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2015: checking the “Hom” site

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




context of hominin mandible
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DiMaggio et al., 2015

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



Great Hanshin earthquake (BRf#-XERKE K, 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
>5200 Billion. Major memorial and societal response.
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Getting Started MyOpenTopo Partner With Us Search OpenTopography...
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D8 flow direction map from 30m SRTM data, Mt. Hood, Oregon

Latest News

OpenTopography computes first map of topographic change at the statewide scale ek Diabasahs:

Feb 15,2022 @ Sediment Accretion Rates and Spatial
The OpenTopography team is pleased to announce the publication of our new open-access article in the journal Remote Sensing: Patterns in the Wax Lake Delta, LA 2020
“Statewide USGS 3DEP Lidar Topographic... Q Structure from Motion data along the

sSAF, Salt Creek, CA 2021
New NCALM dataset over the Wax Lake Delta, LA available @ Coastal Catchments, Otago, New
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