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Regional scale detrital zircon studies are 
common, but existing data have not 
been synthesized and large “gaps” 
exist. 
 
•  Combine new and published DZ data 

to classify provenance groups 
 
•  Utilize provenance interpretations, 

depositional ages, and paleocurrent 
data to map Late Jurassic-Eocene 
sediment dispersal pathways 

 
•  Examine Cordilleran arc magmatism 

using retroarc detrital zircons as a 
proxy 

Motivation 



•  8,717 U-Pb ages from 95 samples 

•  30 new samples 

•  All zircons analyzed via LA-ICPMS at the 
Arizona Laserchron Center (ALC) 

Dickinson and Gehrels, 2008 
Lawton et al., 2010 
Fuentes et al., 2011 

Lawton and Bradford, 2011 
Leier and Gehrels, 2011 

Raines et al., 2013  

Data 



Provenance Analysis 

Qualitative grouping by visual inspection of  
age-probability plots: first cycle sources 



Provenance Analysis 

Qualitative grouping by visual inspection of  
age-probability plots: recycled sources 



Provenance Analysis 

Visual inspection and literature review -> qualitative grouping->  
Kolmogorov-Smirnov (K-S) tests for group similarity 

 



Provenance Analysis 

Internal consistency (IC) =  
% comparisons with p≥ 0.05 

 
Samples distinguishable from > 50% 

grouped samples rejected  



Provenance Groupings 

K-S 
68 samples 
 
Yavapai-Mazatzal (11, 98%) 
 
Mesozoic Eolianite (22, 92%) 
 
U.S. Passive Margin (24, 78%) 
 
Canada Passive Margin (10, 64%) 
 
Mixed Y-M and U.S. Passive 
Margin (4, 100%) 
 
 

Qualitative 
27 samples 
 
Cordilleran Magmatic Arc (8) 
 
Mogollon Highlands (9) 
 
North America Passive Margin 
with Ordovician dominance (7) 
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Sediment Dispersal 
Pathways 

Late Jurassic 

Basemap from R. Blakey, cpgeosystems.com 

•  Dominated by Mesozoic Eolianite 
(U.S.) and passive margin (Canada)  
recycling 

•  Paleocurrent data (DeCelles, 2004) 
indicate east/northeast transport. 

•  Petrographic data (DeCelles and 
Burden, 1992; Currie, 1998) 
document unroofing sequences in 
the Morrison Fm. 

•  U.S. passive margin affinities in 
Canada foreland imply northwards 
axial transport. 

•  Jurassic DZ ages constitute ~8% of 
Morrison Fm. age spectra. 



Sediment Dispersal 
Pathways 

Early Cretaceous 

Basemap from R. Blakey, cpgeosystems.com 

•  Transition to passive margin 
dominance indicative of unroofing in 
Sevier thrust belt 

•  Continuation of north directed 
dispersal into Canada foreland 

•  Appearance of arc-dominated 
signature (>50% Jura-Cretaceous)  



Sediment Dispersal 
Pathways 

Cenomanian-Santonian 

Basemap from R. Blakey, cpgeosystems.com 

•  East and northeast directed dispersal 

•  Appearance of Yavapai-Mazatzal 
signature in Wyoming and Colorado 
•  Mogollon Highlands? 
•  Ancestral Rockies via Morrison? 
 

•  No petrographic or structural 
evidence of basement involved 
structural culminations in Sevier or 
Laramide provinces 



Sediment Dispersal 
Pathways 

Campanian-Maastrichtian 

Basemap from R. Blakey, cpgeosystems.com 

•  Arc dominance in northern MT 

•  Yavapai-Mazatzal affinity sample in 
southwest MT likely recycled from 
Belt Supergroup 

•  Exhumation of basement-involved 
structures signaled by Y-M affinity in 
WY, CO, and UT 

•  Difficult to distinguish between 
Laramide and Sevier belt sources 

•  Possible recycling of Morrison 
equivalents signaled by reemergence 
of Mesozoic Eolianite affinity 



Sediment Dispersal 
Pathways 

Paleocene-Eocene 

Basemap from R. Blakey, cpgeosystems.com 

•  Continuation of complex, mixed 
provenance likely from Sevier and 
Laramide sources 



Arc-Derived Detrital Zircons 

Farallon speed and age from Engebretson [1984] 
CMB: Gehrels et al. [2009]; Cascades and SNB: Paterson et al. [2011] 

Idaho-Montana: Gaschnig et al. [2010] 

•  Retroarc region detrital 
zircons can be used as a 
proxy for arc magmatic flux 

•  At least four periods of high 
flux magmatism 

•  ~75 Ma event not 
represented in existing flux 
curves, indicative of HFE in 
Idaho-Montana segment? 

•  Apparent increase in HFE 
frequency with increase in 
convergence rate 



Conclusions 
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•  Changes in Jurassic-Eocene foreland basin provenance reveal a basin-wide 
unroofing sequence characterized by extensive recycling. 

•  Detrital zircon provenance analysis indicates that basement-involved 
structural culminations were exhumed by ~86-66 Ma. 

•  Retroarc region detrital zircons can be applied as a proxy for arc magmatic 
flux 

•  Increasing convergence rates are correlated to an increase in high flux event 
frequency 


