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Geologic History of the SCFC SZ 
1) 1774+2 Ma - Accretion/deformation.   
2) 1730-1700 Ma - Event of unknown tectonic significance (S1 formed at 1 or 2).  
3) 1680-1645 Ma - Initiation or reactivation of SCFC SZ at amphibolite grade  
 (S1 folded, km scale deformation). 
4) 1620-1570 Ma - Continued or renewed reactivation of SCFC SZ at ca. greenschist grade  
 (meter scale mylonites). 
5) 1440  Ma - Intrusion of Mount Ethel Pluton, and possible minor (brittle)  
 reactivation of SCFC SZ. 
 

Problem: Tectonic gap filled by 1.65-1.55 
Ga mineral growth and deformation. 

Answer: Kinematic histories of  

shear zones in Colorado  

1) Can the ca. 1.6 Ga deformation, which 
extends from S. Wyoming to Mexico, be 
explained by a single tectonic event? 

1) Strategy is to combine 
a) detailed structural /kinematic analyses of Proterozoic shear 
zones with 

b) direct dates of deformation by syn-deformational mineral 
growth: 
i) U-Pb titanite 
ii) U-Pb microprobe in situ monazite 
iii) CA-TIMS zircon 

2) Kings Canyon and the SCFCSZ are case studies 
 

Synthesis and Conclusions:  

1) Colorado shear zones 

show reactivation at 1.68
-1.55 Ga.   
a) The Battle Lake fault zone in 

the Sierra Madre shows re-
activation in a brittle thrust 
tear fault system at 1.59-
1.56 Ga. 

b) Kings Canyon, CO, in equilibra-
tion with upper greenschist 
grade metamorphism during 
deformation (hbl + plg —> qtz 
+ act + ep + sph). 

c) Dominant fabrics at 5P SZ 
crosscut by 1.67 Ga mafic 
dikes bearing the 1.4 Ga fabric, 
and must be older than 1.67 
Ga. Amphibolite grade defor-
mation. 

d) The SCFCSZ documents defor-
mation from ~1.68 amphibo-
lite grade deformation. 

  

2) What is the tectonic significance of 
the ca. 1.6 Ga north-vergent Battle 
Lake fault zone in the Sierra Madre? 

2) Shear zones act as zones of weakness in progressive shortening. 
a) Youngest reactivation occurs in the Sierra Madre. 
b) Shear zones to south (SCFC, 5P) tend to record more deformation events than in the 

north (Kings Canyon, CB) 
c) CB reactivation at lower greenschist (brittle), and southern shear zones experience lower 

amphibolite (feldspar plasticity). 

 Model 1: Thick Skinned Deformation Model 2: Megashear 

Additional Evidence: 
a)  North vergent thrust-tear fault in SM 1.59-1.56 Ga. 
b)  N-S shear zone in 5P on strike and older than 1.68 Ga. 
c) Epidote filled fractures in MB are consistent with 

shorting to the north at ca 1.6 Ga (Strickland, 2004). 
d) Better fit of shear zones and Mazatzal province 

boundary. 
e) Large aeromag low between front and back ranges of 

Colorado (Finn and Simms, 2005). 
f) Accommodates subducted Cheyenne slab of Yuan and 

Dueker (2005) 

Evidence: 
Progressively younger reactivation of shear zones 
from north to south, starting at the southern Ya-
vapai (1.7 Ga) and continuing to the BLFZ (1.56 
Ga): 

a) 5 points shear zone >1.672 Ga, 
b) Homestake ca. 1.69 Ga, 
c) SCFC SZ active at 1.65-1.6 Ga. 

Model 3: Progressive Foreland Shortening w/ Transform 

Generalized Precambrian Geology of the Rocky Mountains 

1.6 Ga tectonism  in the Western US 

The Soda Creek - Fish Creek shear zone: Case Study 2 
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The Kings Canyon, CO, Mylonite 

Feldspar Behavior 

The Effect of Strain Energy 
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Geologic History of the Kings Canyon, CO 
1) ~1783 Ma - Accretion/deformation (based on regional studies).   
2) 1617-1575 Ma - Development of KC Mylonite (meter scale) 
3) ~1440  Ma - Intrusion of Pinkham granite, and possible minor (brittle) reactivation of SCFCSZ. 
 

Kinematically Linked Age Constraints 

Monazite Microprobe Results 

Kinematically Linked Titanite Age with Petrography 
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N to S Younging Accretion S to N  Younging Deformation Front Ages 

w/ Decreasing Metamorphic Grade 
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1620 Ma Mylonite “Undeformed” Metabasite 

a. Hypidiomorphic magmatic tex

 ture 

c. Titanite growing in between grain 

 boundaries 

b. Wedge shaped (euhedral) titanite 

d. Monomineralic reaction rim  

 (hbl + ep→ chl) 

  

e. Titanite as fracture fill in transition 

zone between mylonite and dike 

g. Grain size reduction in mylonite 

with a new fabric defined by bt, qtz, 

tnt 

f. “e.” in cross polarized light 

h. “g.” in cross polarized light 

 

Reaction From Country Rock to Mylonite 


