TEACHING ANALOG LUNAR FIELD GEOLOGY TO UNDERGRADUATES. K. D. Runyon' and E. F.
Smith, Johns Hopkins APL, 11101 Johns Hopkins Rd., Laurel, MD, USA (kirby.runyon@jhuapl.edu), :Johns Hop-
kins University Dept. of Earth and Planetary Sciences, Baltimore, MD, USA (efsmith@jhu.edu).

Introduction: In Jan-
uary, 2020, an undergrad-
uate field geology map-
ping class from Johns
Hopkins University ran a
simulated, one-day lunar
analog geologic traverse
at Cima Volcanic Field
(35.2° N, 2442° E) in the
Mojave National Pre-
serve, near Baker, CA.
The students role-played
astronauts conducting a
geologic traverse on the
Moon while we (Runyon
and Smith) served as mis-
sion control and the geol-
ogy backroom personnel.

This one-day field ex-
cursion was within their broader 3-week terrestrial field
geology mapping class in the Nopah Range, CA. The
lunar analog exercise leveraged lessons-learned from
Apollo lunar surface exploration and the NASA field
geology test campaigns Desert RATS [1,2,3].

Learning Objectives: The geology students’ learn-
ing objectives were several: to understand the limita-
tions imposed by mobility restrictions and a highly
compressed timeline; to accurately describe volcanic,
mineralogic, structural, and other geologic features on
narrated video; to collect representative samples; and to
use a field-portable laser-induced breakdown spectrom-
eter (LIBS; SciAps Z-300) for sample high-grading.

The evening before the field exercise, we briefed the
students on lunar geology, lunar exploration, sample
high-grading, and an overview of our analog site, Cima
Volcanic Field.

Execution: The priorities in lunar field geology
contrast with those in terrestrial field geology. Rather
than constructing a geologic map in the field along with
sample collection, geologists must “flexibly execute” or
“flexicute” a pre-planned traverse with specific stops or
stations to collect a representative sample suite [1,2,3].
Four pre-planned stops (stars in figure) served as sta-
tions in the manner of Apollo. The students had from
0.75-1.5 hours at each station, and this was rigorously
adhered to. Walkie-talkies enabled “mission control” to
talk to the student “astronauts” and keep them on sched-
ule. Following a divide-and-conquer approach [1], the
student-astronauts were in 3 groups of 2 and encouraged

to stay away from other groups. Due to the limitations
of the exercise, Collaborator Dr. Marcie Yant-Roth
could be called upon via walkie-talkie to come to a lo-
cation and perform an in-situ LIBS elemental abun-
dance analysis on an outcrop or potential sample. Fol-
lowing description and sampling procedures on cuff
checklists [2], the students simulated collecting samples
in pre-numbered bags (gallon-sized freezer bags). As
described in Hurtado et al. [2], the student crewmem-
bers used photographic. video. and audio voice narra-
tions to record observations and measurements in lieu
of a field notebook or field map, using their iPad’s photo
and video app.

Conclusion: We did not assess student mastery of
the concepts, though all students were engaged and ea-
ger to learn. They were struck at the stark differences
between their planetary and terrestrial field geology
map areas, both in terms of the approach and the actual
geology. If this course is taught again, we would like to
involve the students in designing the traverses before
the outing and follow up the field exercise with the con-
struction of a geologic map as in [4].
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