
THE USGS ASTROGEOLOGY TERRESTRIAL ANALOG SAMPLE COLLECTION.  Tenielle Gaither1, 

Amber Gullikson1, and Justin Hagerty1, 1USGS Astrogeology Science Center, 2255 N. Gemini Drive, Flagstaff, AZ 

86001, tgaither@usgs.gov. 

 

 

Introduction: The USGS Astrogeology Terrestrial 

Analog Sample Collection (TASC) comprises three 

individual sample collections (Meteor Crater, Flynn 

Creek crater, and Shoemaker collections). Curation of 

and community access to these collections has been 

funded by NASA and the USGS Data Preservation 

Program. The collections include impact crater drill 

cores and cuttings, unique hand samples, rock powders, 

thin sections and billets, and associated data and 

documentation, from locations of scientific interest 

around the world. These collections are an essential part 

of the legacies of pioneering planetary scientists Eugene 

Shoemaker and David Roddy, and play an integral role 

in ASC’s Terrestrial Analogs for Research and Geologic 

Exploration Training (TARGET) program. 

The Meteor Crater Sample Collection:  Meteor 

Crater is a 180 m deep, 1.2 km diameter bowl-shaped 

impact crater in northern Arizona and has long been a 

terrestrial analog site for planetary exploration. During 

the 1960s, Dr. Eugene Shoemaker trained NASA 

astronauts at the crater to prepare for the Apollo 

missions to the Moon. The Meteor Crater Sample 

Collection consists of samples obtained during the 

1970’s by Dr. David J. Roddy, who conducted a rotary 

drilling program on the rim and flanks of the crater [1]. 

These samples can be explored and requested by 

visiting: http://astrogeology.usgs.gov/research/Meteor-

Crater-Sample-Collection. 

The Flynn Creek Crater Sample Collection:  

Flynn Creek Crater is a ~>200 m deep, 3.8 km diameter, 

complex impact crater with a central uplift and terraced 

crater rim located in north-central Tennessee [2-3]. 

Between 1967 and 1979, Dr. David Roddy conducted a 

drilling program at Flynn Creek, which collected more 

than 3.8 km of nearly continuous core from 18 separate 

bore holes [6]. These samples are now contained in over 

two thousand standard core storage boxes at the USGS 

in Flagstaff, AZ. These 18 drill cores are available to the 

scientific community by visiting: 

https://astrogeology.usgs.gov/facilities/flynn-creek-

crater-sample-collection. 

The Shoemaker Sample Collection:  

The USGS Shoemaker Collection 

(https://astrogeology.usgs.gov/facilities/shoemaker-

sample-collection) consists of impact crater rocks from 

Meteor Crater, Flynn Creek Crater, Sierra Madera 

Crater (Texas), Steinheim Crater (Germany), and 

several craters in Australia. Current curation efforts are 

focused on data rescue, preservation, and inventory. All 

geologic materials are being relocated into appropriate 

long-term storage facilities and a detailed database is 

being constructed for use by the scientific community. 

Purpose and Goals of the TASC: The sample 

collections are excellent terrestrial analogs for 

geochemical and geophysical studies of planetary 

impact cratering dynamics, such as complex impact 

crater formation and morphology, impact-induced 

hydrothermal systems, impact melting of sedimentary 

targets, and mineral shock metamorphism [4,5]. Given 

the modern financial and logistical difficulties inherent 

in conducting thorough sampling campaigns at impact 

sites, curation of these geologic collections and 

increasing access to the samples by the scientific 

community maximizes the prior financial and scientific 

investments of USGS and NASA. Results from the 2019 

community survey entitled “Assessing Community 

Needs for Terrestrial Analog Studies,” emphasize the 

criticality of curating these types of selections for 

community use [7]. Survey results show that 1) access 

to planetary analog samples is important to planetary 

scientists, 2) the planetary science community perceives 

analog sample collections as important results from 

analog field studies, and 3) that a high proportion (58%) 

of survey respondents would be likely to request 

samples or laboratory data from a USGS accessible 

archive, such as Astrogeology’s TASC. Therefore, as 

part of the USGS Astrogeology TARGET program and 

with the support of NASA, our goal is to grow TASC 

by accessioning other NASA-funded analog sample 

collections that meet the evaluation criteria for 

preservation established by the USGS Geologic 

Collections Management System. 
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