Laramide-age growth of the Wyoming Craton
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But first
Two slides not related to my presentation




Root suck: The Influence of Cratonic Roots O’Driscoll et al.,
2009,2012
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Effects of Cratonic Root

Lifts slab

Pulls continent
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Wedge continent

Suction

Suction in mantle Enhanced basal
wedge pulls on slab & traction drives
and continent continental motion




The Mountainless Root of the Cheyenne Belt

o Deep probe
© Lodore

€ topography o 8
228 = = © g€
& 15 avity 0 22
&J 0.5 L 1 1 L 1 1 y 1 L 1 _40 2 5
-~ 0 i «———— Proterozoic P o
£ _ __1rO1erozoic

3

‘g I0.3°

g 40 -

g 50 og

= 60 z

7 “**Crustal Root 03

> rustal Roo

0100 I ; [

42°N

40°N

High density upper-most mantle (garnet rich?) is needed to hold crust down.
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VWyomlng is recently elevated craton |

to get to the ﬁrst of several
problems with the WY craton
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Wyoming: near sea level [
for 100s of m.y.
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Now
Like all of the Rocky Mts
Wyoming elevated
~2 km since 80 Ma




Wyoming has cool mantle

Mts elevated since 80 Ma But, only Wyoming mantle is cool
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How to make craton more buoyant?

This 1s the first problem




Mantle Xenoliths

Temperature (°C)
500 800 1100 1400
| | | |
~ & - 160km|  s50- -
- TMT A 5
S
D o
- 100 | %
! "_E /é
o
@
o
_________ 150 |-
CcO xenolith age
- 200 - Archean
(>2.0 b.y. old)
slow  OVp (%) fast km
B | SN ‘ Cretaceous
2% 0 2% 'Y (~140 m.y. old)
=> NA basal truncation shortly before eruption

to preserve cool mid-lithosphere geotherm
=> emplacement of young lithosphere  emplacement: 140-50 Ma old
(it was made hot... now is cool)

This 1s the second problem




Deep Wyoming lithosphere
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Wyoming lithosphere is 300+ km deep:
> seems to deep for craton
> correlates poorly with craton shape

This 1s the third problem

P wave

< Wyoming =| Rayleigh wave



..S0, how do you g D‘k
C! 8. R
remove the base of a craton —/ S § A\
and

Cool

emplace a large volume of cool —
buoyant mantle

deep beneath the continental mterlk,

sometime in the last ~100 m.y.
9

{ Young uplift

Answer:
add an ocean plateau
during Laramide flat-slab subduction

Shatsky conjugate —



The Shatsky Rise ocean plateau

"' The ShatSkY' .. what to eXPeCt al thickness, from bathymetry
for the subducted ocean plateau
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Crustal thickness from seismology
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Most of the plateau is basalt-depleted (buoyant) mantle

this is going to be the important thing

Shatsky crust

Basalt-depleted mantle
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Shatsky’s conjugates

0 Ma

From plate 4591y 130 Ma
motion models

Subduction of

Shatsky conjugate...
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‘ BUT... the ocean plateau rt iIs hotb

* Wyoming'’s high elevation =>
no eclogetic ocean crust
beneath Wyoming

* Receiver functions =>

no basaltic ocean crust
beneath Wyoming
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eneath Wyoming
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Where is the plateau crust?

You can make your own story

Over beer | can tell
you mine




Xenolith evidence
for erosion
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Erosion of basal North America

Laramide Orogeny (~60 Ma) Uplifting Continent
(flat-slab subduction) N )
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Weaken and transport
20| basal lithos with subducting
slab

metasomitism

For the Colorado Plateau,

viscosity reduction as a

function of water content
50

Calculations give viscosity reductions
of 1 to several orders of magnitude
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Modern craton growth by under-accretion

Oceanic lithosphere
underthrusting and imbrication

C-T Lee

“Slab-stacking” model
for creation of
Archean craton

Archean craton is
basalt-depleted mantle
with the crust missing



END

Surface wave and Body wave Tomography of western U.S. interior
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Where is the plateau crust? | | You can make your own story

Here is mine
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. e Finally, it stops

| ‘ . eclogite gets away
75 Ma: uplift begins o (through the CMB?)
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