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Paleozoic 
orogenies 

!  Antler orogeny 

 Late Devonian – Early 
Mississippian 

!  Sonoma orogeny 

 Late Permian – Early 
Triassic  

The : structures of many ages! 

W
E

SM

PQCC

DH

EM
EC

BM

IR

SR
AC

L
MS

R

I-15

I-8
0

RMT

GLT

B

N

~100 km

OREGON IDAHO

NEVADA

U
TA

H

ARIZONA

CALIFORNIA

Longitude (deg)

-120 -115-116-117-118-119 -114

36

35

37

38

39

41

42

40

La
ti

tu
d

e 
(d

eg
)

Figure 1

40

30

-120 -100

0 500
km

USA

Mex.

Can.

Approx. 
Area, Figs. 
1 and 11



Take-away messages 
from this talk 

!  Overprinted structures – repeated Late Paleozoic 
deformation events 

!  Dated unconformities bound “time slices”, 
documenting specific tectonic events 

!  Initiation of  shortening in western Laurentia 
propagated southward with time 

!  Conclusion:  SW margin of Laurentia (SLAB) was 
sinistral/transpressive throughout Late Paleozoic 
time … consistent with the northward motion of  
Laurentia and Pangaea  



Late Paleozoic Unconformities 
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1: Repeated Late Paleozoic 
deformation, erosion, deposition 

Carlin Canyon, NV 
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Superposed structures 
 at Carlin Canyon 

C2 unconformity 

C6 unconformity 

Sub-C6 folds 



Superposed structures at Carlin Canyon 

P1 unconformity 

Sub-P1 folds 



2: Mid-Pennsylvanian 
structures  
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Distribution of  mid-
Pennsylvanian structures  



Emigrant Canyon Carlin Canyon 

Buck Mountain 



Distribution: mid-
Pennsylvanian 

structures 

Structures below angular 
unconformity 

Continuous deposition 

Continuous deposition 



Late Paleozoic Unconformities 
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Distribution: mid-
Mississippian 

structures 

Structures below angular 
unconformity 

Continuous deposition, abrupt 
provenance change 



mid-Mississippian 



Distribution: mid-
Pennsylvanian 

structures 
Structures below angular 
unconformity 

Continuous deposition, abrupt 
change to shallower 
depositional environment 
(e.g., Sciappa et al., 1999; Bishop et 
al., 2010  Martin et al., 2012)  

Continuous deposition, abrupt 
change to deeper depositional 
environment 
(Stevens, Stone & Ritter, 2001) 



Distribution:   
Early Permian 

structures 
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Eleana Range 
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Early Permian structures 

Mid-Pennsylvanian structures 

Mid-Mississippian structures  

Southward 
progression with 
time 



Colpron and Nelson, 2009 

Tectonic model 



Domeier and Torsvik, 2014 

Tectonic model 



Conclusions 

!  Southwestern Laurentian margin (SLAB) was active 
throughout late Paleozoic time 

!  Tectonic activity migrated southward along the 
margin; increase in Middle - Late Pennsylvanian  

!  Dominant shortening direction was NW-SE, 
consistent with other evidence for sinistral 
transpression along the margin 

!  Mechanism for sinistral motion = northward motion 
of  Laurentia and Pangaea 
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The Timescale
A lot of our discussions on Past Time involve massive chunks of time with really strange names. On this page with plan to have
resources for understanding how these time periods relate to one another.

For now we will direct you to the excellent University of California Museum of Paleontology’s interactive timeline
(http://www.ucmp.berkeley.edu/help/timeform.php)where you can click on words like “Cretaceous,” “Jurassic,” and
“Pleistocene” to get more details on what was going on in the world during each time period.

(http://www.pasttime.org/wp-content/uploads/2013/05/www.geosociety.org_science_timescale_timescl.pdf)

(http://www.pasttime.org/wp-content/uploads/2013/05/Geological-Timescale.jpg)


