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GEOLOGICAL TRAINING OF ASTRONAUTS IN THE TAOS REGION

WILLIAM R. MUEHLBERGER

Department of Geological Sciences, The University of Texas at Austin, Austin, Texas 78712. wmuehl@mail.utexas.edu

INTRODUCTION

The Taos region has a great variety of geological features that
can be used for teaching geology to anyone- especially those who
are curious about how the world works. It has the additional assets
of scenic vistas, a good climate, and good food and accommoda-
tions. I had done geological field work early in my career in sev-
eral areas related to this region: Ojo Caliente Precambrian rocks
(1947; remapped onto USGS topographic map, 1960); Capulin
Volcano Quadrangle (1954); Chama Basin and Tusas Mountains
(1955-1959); and have participated in many geological field trips
across the region. I have done extensive field work in the Big
Bend region of Texas as well (led an early astronaut training trip
there). Big Bend also has a wide variety of good geology that is
well exposed (it’s a desert!), but the climate is such that it adds a
survival element to field work. That is not necessary for this type
of learning as the astronauts learn survival techniques on a sepa-
rate course. Thus I use the Taos region for astronaut geological
field trips.

FOR THE MOON
Some History

I became a part of the Apollo geological team of the U.S. Geo-
logical Survey when I was appointed to be Principal Investigator
for Field Geology for the Apollo 16-17 missions to the Moon
(Table 1). My first mission work was with the Apollo 14 mis-
sion when we were assembling the report of what the astronauts
had done and accomplished on that mission. We analyzed photos,
quizzed the astronauts, and took quick looks at the rocks brought
back. This resulted in a report that put the rocks into their geolog-
ical context, so that the sample analysts could take rock samples
to their labs for study and have some idea of the geologic setting
of the site.

Two teams of astronauts were trained for each lunar mission-
one prime, one backup. All our geological field trips were run as
if the astronauts were on the Moon and we were in Mission Con-
trol in the Science Backroom. The evening before a field exercise,
we were briefed by the geologist who had made a photo-interpre-
tation of the area to be traversed (usually the local expert who
had mapped the area). He described his interpretation, the stops
on the traverse and tasks to be performed at each stop. Because
there were two pairs of astronauts to be taught, we had to set up
two parallel teams to operate Mission Control, two different radio
systems, two vehicles for the astronauts to drive, and two teams
of geologists and astronaut ‘Capcoms’ (Capsule Communicators)
to be at ‘“Mission Control’.

For Apollo 15, the Prime Crew (Dave Scott and Jim Irwin)
always worked with the P.I. (Gordon Swann) and his team. I
worked with the Backup Crew (Dick Gordon and Harrison “Jack”
H. Schmitt). On the radio was the astronaut who would be on the
radio in Mission Control (Capcom) during the real mission to the
Moon. The Backup capcom for Apollo 15 was Bob Parker (PhD,
Astronomy). This was fortunate for me because both Bob and
Jack became part of the team for Apollo 17, for which I would be
the geology team leader. We were well acquainted with how we
worked by the time of Apollo 17!

The geology field trips for the Apollo 15-17 missions, the ‘Big
Science’ missions, were scheduled about a month apart over the
year and a half before launch. We went to places that we thought
would show geologic features and problems similar to those they

TABLE 1. Apollo Missions to the Moon. Astronauts listed in
the following order: Commander, CM Pilot (Command Module
Pilot- stayed in lunar orbit), LM Pilot (Lunar Module Pilot-
landed on Moon with Commander)

Apollo 8 - launched Dec 21, 1968 - first manned lunar orbital
flight. Frank Borman, James A. Lovell, William A. Anders

Apollo 10 - launched May 18, 1969 - first lunar orbital flight of
complete spacecraft. Thomas F. Stafford, John W. Young,
Eugene A. Cernan

Apollo 11 - launched July 16, 1969- First manned lunar landing.
Neil A. Armstrong, Michael Collins, Edwin W. Aldrin, Jr.

Apollo 12 - Launched Nov 14, 1969-second manned lunar land-
ing. Charles Conrad, Jr., Richard F. Gordon, Jr., Alan L. Bean

Apollo 13 - launched April 11, 1970- mission aborted on way to
Moon. Astronauts returned safely back to Earth. James A.
Lovell, John L. Swigert, Fred W. Haise.

Apollo 14 - launched Jan 31, 1971- first walking mission to a
large crater Alan B. Shepard, Stuart A. Roosa, Edger D.
Mitchell

Apollo 15 - launched July 26, 1971- first scientific mission with
vehicle. David R. Scott, Alfred W. Worden, Jr., James B.
Irwin.

Apollo 16 - launched April 16, 1972- second scientific mission
with vehicle. John W. Young, Thomas K. Mattingly, Charles
M. Duke, Jr.

Apollo 17 - launched Dec 7, 1972- last scientific mission with
vehicle. Eugene A. Cernan, Ronald E. Evans, Harrison H.
Schmitt.
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FIGURE 1. AS15-85-11448, 11451. View north along Hadley Rille, Apollo 15 Landing Site. Jim Irwin and Lunar Rover. To view this and other pic-
tures taken during the Apollo missions see <http://images.jsc.nasa.gov/luceneweb/browse.jsp>

would face on the Moon, such as impact craters, volcanic areas,
anorthosite bodies, etc. Each traverse was designed to be of simi-
lar length to those on the proposed traverses they would cover on
the Moon. Our only contact with the crew during the traverse
was via the Capcom, the only person to talk to the crew. After
radio debriefing, and a break for lunch, the local expert took over.
He had been with the crew during the traverse, heard the two way
radio conversation as well as seeing what the astronauts actually
did. He commented at each stop as to the good and the bad of the
conversation and /or sampling technique. “Backroom, they told
you this and this, if you had asked this question- look what you
would have learned”. “Crew, you told them this and this, that led
them on a wild goose chase. You should have said ------ 1”. From
these exchanges, we each learned the language of the others and
improved our geological field skills.

Astronaut trips into northern New Mexico

Geological training of astronauts depends heavily on finding
and using terrestrial analogues. The Rio Grande Gorge near Taos
is a 1:1 scale model of Hadley Rille at the Apollo 15 landing site.
The volcanic hills next to the gorge made good analogues for the
Apollo 16 landing site. Thus this area became one of the prime
NASA training areas. Apollo 15 was the first to use the Taos area
for a field trip. Leon (‘Lee’) Silver, one of the Geology Co-inves-
tigators for the Apollo Missions, suggested the Rio Grande Gorge
as an analog to the Hadley Rille (Figs. 1, 2) that the Apollo 15
crew was going to land near and traverse along its rim. Lee and
I went there in the dead of winter (!) to check the feasibility of
doing it and found enough dirt road access to make it work so on
we went. March 11-12, 1971 the astronaut teams did two days

of traverses along the rim of the Gorge (weather was cold! But,
no rain or snow!). Because there was no way to cross the rille
(or the Gorge), the crew practiced with 500mm telephoto lens on
their Hasselblad cameras to take panoramas along the far face

FIGURE 2. AS15-84-11287. Telephoto view of the boulder field in
rille floor (see Figure 1 for location- it is just above the TV antenna on
the Lunar Rover). Note angular sides on the large boulders (columnar
joints!)



