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US Geological Survey benchmark, installed October 1, 1906



Using a geodimeter for
repeat geodetic surveys of
Mt. St. Helens, circa 1970s




155°20' 155°18' 15516 155°14'

Halema'uma'u

19°24'
_ HVO 134 g HVO 132
NNosBE, a7
-
19°22'
Kilometers 18°20'

EDM trilateration array, Kilauea, Hawaii, from Avery et al., 2002



- Y
1S R RERE

> - » B e -

_1~<at

RS NS TR o W T




ALBERTA

Canada

MAN

SASKATCH

Vian

@ @d stat
e

»a

w F Z‘ll! -

0«

A

LANSAS

Northwesiemn

Paczagee
NLINAVUT

Hudzen ECy

UEA

ARIC QUKL

N

MINNESOIA O

Ottewa Montresl .
@ © :

SOUI WISCONSIN
OAKCTA O TR TUIgH.U . 'O
' NEW YORK
I0WE Chicago N A
W A
NEERASKA i ° CTRI
| INCIS OHIN DENN

INTVIANA

6' s QPhladephic
WEST g CENJ

VIRGINIA

LEENIULCKY VIHGINIA

NORTH

TFNNFERSF F .
A o LARIVINA

MISSOURI

1O MA ‘

ARKANCA

£ cC|ee > SOUTH
2 FISSISS 2
Dalas ~AgRINEAL A g EROUVINA
o ALABAM
'h TEXAS AL
F o e IOLISIANA
an &
% Houston
O '
> ] '
(’,3_ | ‘ FIORIIA
'o,'..’ v 1 Gulf of
) 3 k Mexu
*  Mexico
Hangiulu i) Cuba
“Hio »
HA WAI .I » . h!,e‘lco Crr‘v Domﬁca-'
5 - § ‘Repubdlic
’-\ /'v “N
ST "x.‘ 4

Cratamale

P AINE

P A
¥ G E
& ".‘"
£
%
NEW=CUA
AMD LAB
NE
PE

'WOVA SCCTI,



GSRM model velocities, after

UNAVCO GPS Velocity Viewer
Juan de
Fuca
Plate
North American
Plate
Pacific Plate

Instantaneous velocity
vectors in a reference
| 7 R frame fixed to the stable
Base map from GeoMapApp North American craton




PBO GPS site velocities and
GSRM model velocities, after

UNAVCO GPS Velocity Viewer

Juan de
Fuca
Plate

North American
Plate

Pacific Plate , '
| | \ Instantaneous velocity
\ \ vectors in a reference

. frame fixed to the stable
Base map from GeoMapApp North American craton




P4 e PBO GPS site velocities and
/}{' ¥ GSRM model velocities, after
A
4

UNAVCO GPS Velocity Viewer

Juan de j
Fuca / | ;
Plate (
4 :
i
. ’\ M D 4 :
. 0 e North American
— \ h = j T3
N . Plate
AR

frame fixed to the stable
Base map from GeoMapApp North American craton

: |
N
Pacific Plate ,‘ X Wi
| | \\\ > Instantaneous velocity
‘ \ \\ vectors in a reference




Pl A PBO GPS site velocities and
Ty GSRM model velocities, after
/ A UNAVCO GPS Velocity Viewer

/ ,
Juan de /; :

Fuca /* > ’
Plate

A 255

A :

North American
< Plate
Pacific Plate

=~ Instantaneous velocity
\ vectors in a reference

* frame fixed to the stable
Base map from ce\()MapApp North American craton



Pacific Plate

Base map from GeoMapApp

GSRM model velocities, after
UNAVCO GPS Velocity Viewer

North American
Plate

Instantaneous velocity
vectors in a reference
frame fixed to the stable
North American craton




PBO GPS site velocities and
GSRM model velocities, after

UNAVCO GPS Velocity Viewer

North American
7 - Plate

&
N MRS
Pacific Plate ' X 4%
| \:\ > Instantaneous velocity
\ \ vectors in a reference

I frame fixed to the stable

Base map from GeoMapApp North American craton




A s PBO GPS site velocities, after

UNAVCO GPS Velocity Viewer
Zng
/ s
Juan de );
Fuca /* | :
Plate '(
A \
g
Vo .
s N orthiAmerican
s e A Plate
Ak A % |
NN
Pacific Plate | X Ai

ol B Instantaneous velocity
\ vectors in a reference
| . frame fixed to the stable
Base map from GeoMapApp North American craton




unavco.org/velocity-maps

Tectonic Motion

of the Western

United States

Velocities
relative to the

stable cratonic

interior of the
North American

plate, as
defined by

NAMO8

LA

1g


http://unavco.org/velocity-maps

Lancaster = /¥ &

: Palmdale ® . \Qt

Ll - :".— ".I"‘
B ;f
’ " J'.

o
y ,,"
-

o

’ '/ll‘-
oy
, “' ; —

As 14

.
. ‘ )
Ak {
B
. - ' gt S 2
; L
o4 '

vnlle

. %ople Vﬂey

Hespena "

LT WSy
v '.-I.‘
.y -

-

talina Island

a
“‘ ~Essential
Flsb-iabltat
















Play Time!

Fun with a triangle of stretchy cloth



Components of deformation



Components of deformation

Translation (change of position)



Components of deformation

Translation (change of position)
Rotation (change of orientation)



Components of deformation

Translation (change of position)
Rotation (change of orientation)
Dilation (change of volume/area)



Components of deformation

Translation (change of position)
Rotation (change of orientation)
Dilation (change of volume/area)

Distortion (change of shape)



Positive Shear, Positive Rotation
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deformed trilobite
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Societal motivations
__for students to'learn
how to use these tools

Base map from GeéMapApp




Geoscience exists within a social context.



Geoscience exists within a social context.

Why do we study the active deformation
of the crust?



Geoscience exists within a social context.

Why do we study the active deformation
of the crust?

Natural hazards like earthquakes
can harm people, destroy property,
diminish wealth, and
adversely impact social institutions
after a disaster



Onward to an overview of the GPS strain module. ..



