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Results Discussion/Conclusion
The Colorado Plateau was formed in a 

subduction event within the Laramide 
Orogeny roughly 80 mya.

There is evidence for lithospheric hydration.

There are 2 km of surface uplift which 
cannot be explained through the shortening 

of the Laramide Orogeny alone.
Focus: Use lower-crustal xenoliths to 

compare densities calculated from pre-   
and post-hydration assemblages.

Overview of Purpose
TIMA and EPMA for M72E-006a

Modal Mineralogies (A&H 2016)

Pre- and Post- hydration Densities

Modal fractions of 
hydrous minerals 

were redistributed 
into anhydrous 
phases based on 

chemistry and 
plausible retrograde 

reactions
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Calculated pre- alterations portray 
heavier densities compared to 

post- alteration assemblages due to 
lack of hydration

Samples M72E-006a and 006b come 
from the same xenolith but have 

different calculated densities 

Big things often have small 
beginnings  
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Samples M72E-005, 006a 
and 006b show the most 

change in hydration
Sample M72R-008 and 009 

show the least change

=

Methods

TESCAN Integrated Mineral Analyzer 
(TIMA)

Provides quantitative mineralogical and textural 
data on the basis of automated point counting

Electron Probe MicroAnalysis (EPMA)
Determines composition on a small spot of a thin 
section with a high-energy beam

Aber and Hacker 2016 Calculation Model
Calculates Density, Temperature, and Pressure

Density Models
Pre- and Post- hydration models

1

4

3

2

Samples:

M72E-005 M72E-006a M72E-006b

M72R-008 M72R-009
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Hydrous minerals are less dense 
than inferred anhydrous precursor 
minerals, leading to lower post- 

alteration densities  
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The excess 2 km surface uplift can 

partially be explained through by 
hydration of the lower crust 

https://native-land.ca/maps/territories/western-apache/

