
Paleomagnetic studies along the western Idaho shear zone (WISZ): When did the 90 degree bend in the Sr 

0.706 line occur?  
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The Sr 0.706 line is thought to demarcate the edge of cratonic North America throughout the Cordillera.  

In western Idaho, the gradient of the 
87

Sr/
86

Sr ratios is very steep (the Sr 0.704, 0.706, and 0.708 lines are 

essentially co-located).  The Sr 0.706 isopleth is spatially coincident with western Idaho shear zone (WISZ), and 

is oriented approximately NS.  Near Orofino, ID, the Sr 0.706 line turns directly westward.  The origin and timing 

of the 90° bend, informally known as the “dog leg” of the Sr 0.706 line, has been a recurring problem in the 

regional geology. 

We have conducted paleomagnetic studies on granitic rocks immediately cratonward (the Border Zone 

suite) of the Sr 0.706 line to address this issue, as they contain magnetite and titanohematite but are undeformed 

by WISZ deformation.  The U-Pb analyses of zircons of these bodies have been determined, or are being 

determined, at Washington State University, and range from 105 Ma to ~89 Ma.  Ar-Ar analyses of both biotite 

(76.06 ± 0.14 Ma; 78.03 ± 0.018 Ma) and hornblende (84.2 ± 0.13 Ma) in the granitic rocks north of Orofino were 

done at the Rare Gas Lab at the University of Wisconsin-Madison, and provide ages that are consistent with 

published Ar-Ar ages from the NS-oriented section of the WISZ.  

Paleomagnetic analysis was conducted on granitic samples from five sites just north of the EW segment 

of the Sr 0.706 line east of Orofino, ID. Samples were demagnetized thermally or in a few cases using alternating 

field techniques and principle component analysis was conducted on each sample.  The sites have an average 

approximate declination and inclination of 003 and 65 degrees respectively (±15) which suggest an 

approximately 30 vertical axis clockwise rotation of the sites relative to the North American virtual geomagnetic 

pole from 125-85Ma when the geomagnetic pole was nearly stationary. 

The paleomagnetic remanence carrier is relatively pure magnetite and/or titanohematite with magnetic 

blocking temperatures generally ranging from 550-580° C and 590-630° C.  These temperatures correspond to 

magnetite and titanohematite respectively as determined through thermal demagnetization of the samples’ natural 

remanent magnetization and temperature dependent measurements of magnetic susceptibility and/or saturation 

magnetization. Therefore the age of the acquisition of natural remanent magnetization is primarily between the U-

Pb ages and the hornblende Ar-Ar ages. This suggests the bend in the Sr 0.706 isopleth has undergone clockwise 

rotation since ~90 Ma.  Taken together, the paleomagnetic and geochronologic data indicate that the 90° bend in 

the 0.706 line has experienced rotation since deformation ceased in the WISZ. Given that the cooling ages are 

similar along the NS-oriented WISZ and at Orofino, it is likely that the WISZ continues around the bend. 

Consequently, we favor the idea that the bend was in part created during WISZ deformation and then underwent 

post WISZ rotation which results in the orientation of the Sr 0.706 isopleth observed today, although this 

hypothesis awaits testing via detailed structural analyses on the mylonitic rocks by Orofino and additional 

paleomagnetic analysis.  

Educational opportunities for the next generation of geoscientists are a significant part of this project. The 

field work and sample collecting for this project involved high school, undergraduate, graduate students and 

faculty from multiple institutions. Undergraduate and graduate student research training through laboratory 

analysis and associated data processing and interpretation is a critical to this project as is evident from the author 

list for this abstract where four of the first five authors are either graduate or undergraduate students. The results 

of this project have been shared with a number of high school and university group to engage them in thinking 

about geoscience and the scientific process. 
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Figure 1. Geologic map of west-central Idaho shows steep 87Sr/86Sr gradient, interpreted as a discrete 
demarcation of the edge of the North American craton in the western US Cordillera.  Paleomagnetic 
declination and inclination measured in granitic rocks at 5 sites on the cratonic side of the Sr 0.706 
isopleth suggest a 30  clockwise rotation with respect to the 125 - 85 Ma North American virtual 
geomagnetic pole (VGP).  The VGP above corresponds to the central sample site.    


