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Grand Canyon’s Precambrian basement- 1.84-1.68 billion years old




Black Canyon’s
Precambrian basement-
1.78-1.45 billion years
old

Basement Rocks-
evidence of flow!




Chapter 1- Formation of the Continent- aka
the basement, the hard rocks, the crust, etc.

From Whitmeyer and Karlstrom, 2007
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D 2.5-2.0 Ga mivgeodinal sediments

D >2.5 Ga Archean crust

(Whitmeyer and Karlstrom, 2007)
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Grenville orogen:
Continent-continent collision
of Laurentia with African and
South American cratons;

SE transfer of Caborca block



- 1.3-0.95 Ga granitoxds

~ Major thrust faults

- 1.3:1.0 Ga collisional orogens
. 1.45-1.35 Ga granitoxds

D 1.55-1.35 Ga Juvende crust
~1.645 Ga quarizite deposis
- 1 65-1.80 Ga granitocs
1.69-1.65 Ga juvenile crust
D 1.72-1.68 Ga juvenile arcs
E -1.70 Ga quarizite deposits
- 1.72-1.58 Ga granitoids *
[ 1 76-1.72 Ga juvenile crust

D 1.80-1.76 Ga juvenile arcs

[] 1 8:1.8 Ga reworked Archean crust
- 2.0-1.8 Ga juveni= orogens

| Mo ‘Grenville orogen:
[ 25:2.0 Ga miogeocinai seciments AT F - Granitoids intrude juvenile
B usso ) % € ; belts as far west as Colorado

(Whitmeyer and Karlstrom, 2007) N T " ¢




Chapter 2— the sedimentary layer cake:
the seas came in and the seas went out
and life evolved into amazing life forms







Cambrian Time

Late Carnb rian

(510 Ma)

Each of the sedimentary layers tells a story of different Periods
and environments
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The sea transgresses over cratonic North America, depositing sediments



¥ B

“..11.;;.;..1;,;
Eﬁmﬂw

$| |

g

——

-m-‘._a._... —— lllI
4 l-* ]
3 s e . Made
i »i
] E By
m_: a " e
v | | Lae
- . *
i
4 1y
e T
_'| Lt
-  Wchtie
i i
m: B
. |'.I‘|"p
'J-I.‘H:
3 e
] Late
$20 +

£ &

Rada d d kod

[

Can you spot:

The discorformities?

The angular
unconrformities?

The nonconforrmity?
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Conclusion-

- western US
~ orogenic plateau

~ initially elevated
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Neogene surface
uplift driven by
mantle flow




Tectonic Devolatilization Model
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Tectonic Devolatilization Model
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EarthScope- new images of the US
and processes that shape contlnents

CREST Experiment- densification of EarthScope --94 broadband site
(18-34 km spacing)- nearly done collecting




Colorado Plateau Province

How to interface with the Parks to best convey informal geoscience education



1000 2000

3000

ELEVATION (m)

4000

The ES goal-
};‘*v‘g» to understand

- the history
~ and structure

continent, and

~ the processes
' that shape it,

and
communicate

' this discovery

- to the public









