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Introduction: The United States Geological Survey 

(USGS) released a questionnaire in 2019 to assess the 

needs of the planetary science community regarding 

terrestrial analog studies [1]. Results from this survey 

led the USGS Astrogeology Science Center (ASC) to 

establish the Terrestrial Analogs for Research and 

Geologic Exploration Training (TARGET) program. 

This is a service-oriented program whose focus is to 

provide training resources, sample collections, and data 

archiving to the planetary community [e.g., 2-5].    

One of the objectives of the 2019 survey was to 

gauge respondent’s needs for multipurpose field guides 

for widely used analog locations, including several 

historical and easily-accessible locations in northern 

Arizona [1,2]. These field guides are designed to be 

accessible for a range of target audiences (for example, 

undergraduate and graduate students, NASA managers) 

and are being developed using a standardized format for 

systematic purposes. In response to community needs, 

we have begun to develop multipurpose field guides for 

sites including SP Mountain [6], the broader San 

Francisco Volcanic Field (SFVF), and Verde Valley [5]. 

Presented here is the SP Mountain field guide.   

SP Mountain: SP Mountain is one of the best 

preserved and most accessible volcanic cones in the 

greater San Francisco Volcanic Field, AZ. This tephra 

cone is characterized by its agglutinated rim (helping to 

preserve its flat-topped geomorphic expression), and 

blocky lava flow that extruded from its base and spilled 

into a nearby graben at two locations downflow.  

SP Mountain is a suitable analog in terms of eruption 

mechanism, morphology and composition to features 

found on rocky planetary bodies and even some 

asteroids (Fig. 1). In addition, SP is an excellent site for 

traverse planning due to similar volcanic terrains on 

both Mars and the Moon. By using SP Mountain as a 

training site and teaching tool for planetary geology 

with a focus on volcanism, field guide users will 

establish a basic understanding of the volcanic 

processes relevant to SP Mountain and its lava flow, be 

able to identify different volcanic textures associated 

with tephra cones, and assess the different types of 

information one can gather when using satellite or aerial 

imagery versus being out in the field.  

Field guide format: The SP Mountain field guide is 

divided into six main sections: Introduction, Planetary 

Volcanism, Colorado Plateau and the SFVF, SP 

Mountain, Directions, and Field Stops. The first four 

sections introduce the user to the purpose of the guide 

and learning expectations, followed by a brief 

background in planetary basaltic volcanism, the 

regional geologic history of the field area, and then a 

focused section on the geologic history of SP Mountain.    

The field portion of the guide includes directions to 

the site and five field stops, which take approximately 

one full day to complete. Each field stop includes a brief 

description, learning goals, tasks, and a summary of key 

take away points. The end of the field guide includes 

discussion questions that ask the user to consider what 

they have observed and learned, and how such 

knowledge can be used to better understand geologic 

processes on other planetary bodies.  

Dissemination: Our goal is to make these 

multipurpose field guides easily accessible to the 

planetary community and be inclusive to a range of 

educational backgrounds. We recognize that not 

everyone has the time nor funding to travel to and use 

this guide in the field. Therefore, we have designed both 

a printable PDF version and a virtual guide that is hosted 

as an online ArcGIS StoryMap.  
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Figure 1. Morphologic similarities between SP 

Mountain (left) and a volcano on Mars of similar size 

(right). Image on left is courtesy of Esri and Maxar, 

using WorldView. Image on right is using CTX.  
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