
	 1	

10-5-16 
 
James L. Anderson 
Associate Professor of Geology 
 
 

Sabbatical Leave Report for Fall Semester 2015 
 

During my sabbatical leave, I focused on continuing field research in the Pacific 
Northwest along the Columbia River Gorge corridor in the states of Oregon and Washington.  
This work began in 2008 and has been funded, on an ongoing basis, by the United States 
Geological Survey and, more recently, by Oregon Water Resources Department.  This area 
encompasses the eastern portion of the Columbia River Gorge National Scenic area (Figures 1 & 
2a-c) and extends from the center of the Cascade Range to just east of John Day Dam, a 
distance of approximately 60 miles.   
 
 

 
 
Figure 1.  View of a portion of the eastern part of the Columbia River Gorge National Scenic 
area, looking west toward the Cascade Mountain Range in the direction of Portland, Oregon. 
 

Two important purposes of the research are to better understand faults that may 
contribute to earthquake hazards and to clarify the geological constrains on the distribution of 
groundwater resources.  An additional objective is to train personnel from Oregon Water 
Resources Department and the U.S. Geological Survey in the methodology used to map rocks of 
this region.   
 

The research itself involves systematic large-scale geologic mapping.  Most of the rock 
formations being studied are continental flood basalt of the Columbia River Basalt Group.  Flood 
basalts occur on most of the major continents of the world.  All were erupted in prehistoric times. 
Mankind has never witnessed eruptions of this magnitude.  The Columbia River Basalt Group is 
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ranked number 5 in the world, and yet covers a large part of the states of Washington, Oregon, 
and Idaho, an area of 77,220 square miles.  Because of the areal extent of these lavas, this 
research project has regional significance.   
 

Mapping of the basalt, currently involves a small number of experts who are able to 
distinguish individual lava flows in the field.  This requires a great deal of skill and experience.  
Those who can do this are becoming fewer in number as time goes by.  This is not lost on the 
funding agencies and has strongly motivated them to support my work.  It has also motivated 
them to have their personnel work closely with me in the field in order to receive training in the 
hope that this important skill set will not be lost.  Over the years, I have also included four of our 
undergraduate students (1 per year) as interns in the hope that some of them might decide to do 
graduate work in this region.  Only one has shown any real interest and she has yet to apply to 
graduate school.  I hope to mentor her if she decides to pursue graduate studies.  Among the 
small group of experts I am one of only 2 structural geologists.  Our focus is on interpreting and 
mapping out the complex fault and fold patterns of this region. 
 

The map work is divided up into areas covered by standard U.S. Geological Survey 
1:24000 scale topographic maps.  These maps are used preliminarily as base maps onto which 
the geological field data is plotted.  The final published maps are being done on LiDAR base 
maps which give them a three dimensional (shaded relief) appearance.  The geological maps are 
being produced in full color using ArcGIS software.  Each map will go through USGS internal 
review (refereed) prior to publication and will be nationally available as free digital products with 
possible print on demand availability (yet to be determined).   
 

I have compiled and submitted six quadrangles as the primary author, and am 
collaborating on a seventh as a coauthor.  I am currently working on an eight quadrangle as the 
primary author, and it is nearing completion.  In addition, I have compiled the geology of the 
Oregon portion of two other quadrangles (see publication list below).  Two other quadrangles are 
under discussion for future work.  This encompasses an area of over 500 square miles.  Two of 
the maps will be peer reviewed for publication in 2016 and another four in 2017.    
 

An important objective, for U.S. Geological Survey, is to produce a combined geological 
map of the entire Columbia River Gorge National Scenic Area.  My work so far covers the 
easternmost one third of the total area of this map (Figure 2c). 
 
 
 

 

 
 
 
 

Figure 2a.  Regional location of the Columbia River Gorge National Scenic Area. 
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Figure 2b.  Map of the entire Scenic Area. 
 
 
 
 

 
 
 

Figure 2c. Outline (in green) of my areas of responsibility. 
 
 
 

The geological maps are the basis for written publications such as my invited regional 
summary paper (Anderson, et al, 2013) published by the Geological Society of America.  Future 
papers will also draw on this data source. 
 

My sabbatical leave provided an opportunity to spend many productive weeks in the field.  
In November I met with my principal research collaborators at the U.S. Geological Survey 
headquarters in Portland, Oregon to plan out the process and schedule for publication of the 
various maps.  I also led a field conference for federal and state geologists and hydrologists.  In 
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addition, I prepared an extensive field trip guide for the Geological Society of the Oregon Country 
(Anderson, et al, 2016).   
 

Another important outcome of this sabbatical leave is that I am now more firmly involved 
on a continuing basis in conducting professional level geological mapping in collaboration with 
leading key federal and state agencies in the states of Oregon and Washington.  This 
involvement provides a solid basis for instructing students in the upper division courses that I 
teach.  In other words, what I am teaching them about geological mapping is both current and 
relevant.  It is rooted in first hand experience using the latest methodology. 
 

These sabbatical leave activities greatly contributed to moving the geological mapping 
toward publication.  This was the primary objective stated in my sabbatical leave proposal.    
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