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Sequence of Events
1.Crunch! 

(ancestral Rockies; 300 mya)

2.Crunch! 
(modern Rockies; 70 mya)

3.Crack! 
(Spreading; last 17 my)

4.Boom! 
(volcanic eruptions; last 14 my)
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Ancestral 
Rockies

• 300 million years ago, before the world 
was remade in the  Great Dying

• Gigantic ice sheet lay across the 
Antarctic (Gondwana Land)

• Appalachians/Hebrides/Scandinavia: a 
colossal range along the Equator

• Ancestral Rockies formed as a wrap-
around peninsula from that great range

• They eroded to make our familiar 
Mesozoic sedimentary rocks



2. CRUNCH! 70 million years ago
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Laramide Orogeny

• Modern Rockies formed about 70 million years ago when the 
Atlantic spread faster, driving the North American Plate over the 
Farallon Plate faster than subduction could get it out of the way!

• 100’s of millions of 
years passed

• Ancestral Rockies 
eroded to sea level

• Atlantic opened 
and drove North 
America westward
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3. CRACK! Past 17 million years





Rio Grande Rift





Sequence of Events
1.Crunch! 

(ancestral Rockies; 300 mya)

2.Crunch! 
(modern Rockies; 70 mya)

3.Crack! 
(Spreading; last 17 my)

4.Boom! 
(volcanic eruptions; last 14 my)



4. BOOM! Past 14 million years
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What the Heck Happened Here?

A) Oceans came & went, depositing layers of  sand, clay, & seashells 
over & over again for 100s of  millions of  years

B) Land rose like an elevator, lifting intact layers of  rock a mile high
C) The Colorado River cut down through the layers like a knife
D) Raindrops and rivulets scooped rock & soil from the canyon walls, 

washing it down to the flatlands and the Sea of  Cortez



Hundreds of  millions of  years
Ocean comes in …
 … Ocean goes out

Stacking up 
the layers



Slicing Down 
through the Cake

Colorado River





Most Colorado Plateau Rocks formed 
at the Bottom of the Sea!



Sand -> Silt -> Clay -> Lime
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Rockies and 
Basin/Range are a 
shattered mess!

Colorado Plateau 
rose but never 
folded or broke



“Erosion sculpts the 
  flat layers of  rock 
 from plateau 
 to mesa 
 to butte 
 to monument 
 to memory” James Michener

The Colorado Plateau



Widening the Canyons
Building the Stair-Steps

HARD LAYER – SANDSTONE – Near-shore, wave action, (the beach!)
SOFT LAYER – SHALE – Deeper water, fine silt & clay drifting down (sea-bottom mud)
HARD LAYER – LIMESTONE – Deep water, sea shells , corals, (fossils)



Caprock, Cliffs, 
and Shaly Slopes 



Layers of  
Time 

Open Like 
a Book



225 million yr

66 million yr
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Chapters of  the 
Story of  Ghost 
Ranch



Triassic & Jurassic Rocks





Jurassic 
Entrada 

Sand Dune 
Field





Chavez
Slot 

Canyons



Chavez
Slot 

Canyons



Cretaceous Seaway




