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On July 20, 1969, Jack Farmer, g’71, fiddled with 
the rabbit ears on a small black-and-white TV, 
trying to clear up a fuzzy picture broadcast 
from the moon. Sitting in the large, rustic 

cabin that doubled as recreation hall and classroom at the 
KU department of geology’s permanent field camp in 
Colorado, Farmer and his fellow students awaited the first 
moonwalk. 

“We watched for hours,” Farmer says, recalling the 
excitement of the day. 

Forty-three years later, Farmer sat in NASA’s Jet 
Propulsion Laboratory in Pasadena, Calif., as the vehicle 
carrying the Curiosity rover roared down to the surface of 
Mars. This time he didn’t have to worry about getting a 
clear picture. As a member of Curiosity’s Chemistry and 
Mineralogy Team, Farmer had a front row seat. The rover, 
about the size of a car, touched down safely in Gale Crater 
on Aug 5, 2012—a landing that represented a high point 
of Farmer’s career. 

Now a professor of geological sciences at Arizona State 
University, Farmer is a pioneer in Mars exploration. He 
analyzed imaging data from Viking, the first mission to 
land on Mars, which touched down in 1976. Farmer 
helped select the site for Pathfinder’s landing on Mars in 
1997, and served on the science team for the mission that 
sent the Spirit and Opportunity rovers to Mars in 2004. 

Farmer also helped conceptualize a new scientific 
discipline that has proven to be central to the exploration 

of the red planet. He even coined the term “exopaleontol-
ogy” to describe it. Exopaleontology searches for fossil 
evidence and chemical and biological traces—called 
biosignatures—that life once existed on other planets. In 
1995, Discover Magazine called Farmer the “world’s first 
and only full-time exopaleontologist.” At the time, Farmer 
was on a yearslong quest to convince his colleagues that 
they should search for fossil microbes on Mars. 

Today Farmer is seeing his effort come to fruition. 
Curiosity’s major mission objective—to find fossilized 
evidence that Mars could support microbial life in the 
past—is blatantly exopaleontological. Curiosity met that 
objective this year, when it drilled a hole 1.6 centimeters 
(0.63 inches) deep into a rock scientists call “John Klein.” 

Using a method called X-ray diffraction, Farmer helped 
analyze the sample. Curiosity shot an X-ray through the 
material, and the resulting diffraction pattern acted like a 
fingerprint, enabling scientists to identify the minerals in 

A Martian
Odyssey

Ever curious, scholar continues his quest for evidence of life on Mars

by Diane Silver  |  Portrait by Jeff Farmer

Above: Curiosity rover’s self-portrait at the “John Klein” 
drilling site on Mars. Left: Geological layers of Mount Sharp, 
near the landing site. 
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Top: Gale Crater. Right: Landing site  
with location of John Klein Rock.  
Below: Farmer has explored hot springs 
in Yellowstone National Park. NASA’s 
Spirit rover has found evidence that hot 
springs once existed on Mars, so the 
study of similar hot springs on Earth 
could advance Mars research.  

mapping and other field methods at the 
geology department’s 35-acre outpost near 
Cañon City, Colo. 

“The thing that capped off my KU 
education and that I’ve carried with me for 
the rest of my life is field camp,” Farmer 
says. “It was organized so beautifully that 
you couldn’t help but learn something, and 
I learned a lot. To me that’s where geology 
comes alive, in the field.”

 At the time, Rowell also served as the 
director of field camp.

“I had the good fortune to come back 
the following year and TA the course for 
Bert. Field camp molded and shaped the 
rest of my career.”

After earning his degrees, Farmer says 
he “bounced around quite a bit.” He 
worked for a museum at UC-Davis, 
explored for oil as a petroleum geologist 
with Exxon, and taught geology at the 
University of California, Los Angeles. 
When he began working for the Exobiol-
ogy Branch of NASA’s Ames Research 
Center in California, he found a home in 
planetary science. Today, at 66, he lives 
with his wife, Maria, and their 12-year-old 
daughter, Bethany, in Scottsdale, Ariz.

A tall man with unrestrained enthusi-
asm for his work, Farmer laughs at the 
mention of possibly retiring someday. 
“Heavens no. Why would I do that? I’m 
having fun, and there’s still so much 
to do.”h

—Diane Silver is a Lawrence 
freelance writer. 

scientists might find something intriguing 
to examine along the way, it is impossible 
to guess exactly when Curiosity will arrive 
at Mount Sharp. Farmer estimates the 
rover is on track to get there in summer 
2014.

Farmer grew up in the Central Valley of 
California and began collecting rocks at 
age 6. His father claims he couldn’t drive 
by a dry riverbed without having to stop 
so Jack and his mother could hop out and 
hunt for rocks. “By the time I was 10, my 
collection was so big I had to give a lot of 
rocks away when we moved,” Farmer 
recalls. By the time he was a teenager, his 
love of geology was so well known that his 
friends nicknamed him “Stony.”

He earned a bachelor’s degree in geology 
from California State University, Chico, in 
1969 and a doctorate from the University 
of California, Davis, in 1978, but it was 
KU that set him on the path to exploring 
Mars. Farmer’s adviser, Bert Rowell, 
professor of geology, got him interested in 
paleontology. Farmer also credits his 
studies at field camp for his success. All 
geology majors are required to take field 
courses, mastering the fundamentals of 

the rock. In this case, they found minerals 
that form in water, one of the require-
ments for life.

“We analyzed the materials in John 
Klein,” Farmer says, “and discovered  
calcium sulfate there and clay minerals. 
We knew the place had seen water.” 

Farmer and his colleagues also found 
evidence that the water was neither too 
acidic nor too salty, favorable conditions 
for life on Earth. 

“We haven’t discovered life yet, but we’ve 
discovered environments where life could 
be sustained,” Farmer says. “I’m very 
excited about that. Promoting the idea of 
looking for fossil biosignatures on Mars is 
beginning to pay off.”

Curiosity is now making the 4-mile 
drive to the mission’s main destination, an 
18,000-foot mountain inside of Gale 
Crater called Mount Sharp. “Mount Sharp 
is layered like the Grand Canyon but more 
than three times thicker,” Farmer says. 
“There’s lots of stratified sedimentary rock 
that goes back to the earliest history of 
Mars. We’re eager to get over to that.”

Given the difficulties of rolling over 
unfamiliar terrain and the possibility that 

The human factor

From his perspective as a 
retired astronaut, steve 

Hawley, c’73, professor of 
physics and astronomy, 
analyzed the challenges of a 
human flight to mars. in a paper 
in the October-november 2010 
issue of the Journal of 
Cosmology, Hawley wrote that 
the challenges are greater than 
we have ever faced before.

Hawley, who also serves as 
Ku’s director of engineering 
physics, has a long history with 
mars. after leaving the 
astronaut corps in 2003, he 
served for five years as director 
of space science for nasa’s 
Johnson space Center, where 
his group participated in the 
robotic exploration of the 
planet.

among the many difficulties 
of sending humans to mars is 
the length of the mission, 
Hawley says. With current 
technology, a round trip to 
mars would keep astronauts in 
space for about 440 days—far 
longer than current space 
flights. 

Hawley flew five times, 
racking up 32 days off the earth 
in missions that lasted from five 
to 10 days. Few humans have 
spent even six months in space; 
only one person, a Russian 
cosmonaut, has come close to 
the transit time to and from 
mars. 

The chief risk posed by such 
a long journey is radiation, 
Hawley says. earth’s magnetic 
field protects astronauts in low 
earth orbit. interplanetary 
flights would require shielding, 
which adds to the spacecraft’s 
mass. There also would be no 
way to rescue the crew if they 
were threatened by a solar flare. 

isolation would also create 
challenges. add the time spent 
exploring mars to the travel 
time, and the crew, perhaps 
numbering as few as three 
people, would have only 
themselves for company for as 
long as two years.

Despite the challenges, 
Hawley says a well-planned 
mission could succeed. He 
would be willing to go.  

“Humanity’s future is beyond 
low-earth orbit,” Hawley writes. 

Mysteries below 
the surface

What started as a 
dissertation project has 

helped Carl leuschen, e’95, 
g’97, PhD’01, become an 
explorer of the martian 
subsurface. now an associate 
professor of electrical 
engineering and deputy director 
of the Center for Remote 
sensing of ice sheets, leuschen 
created and tested an 
instrument in 2001 that was 

designed to enable scientists  
to search for water underneath 
the surface of mars. He has 
since served as a participating 
scientist on two mars missions, 
processing data from 
instruments similar to the   
one he created.  

One mission involved an 
instrument called maRsis 
(mars advanced Radar for 
subsurface and ionosphere 
sounding), which has been 
orbiting mars for the past 
decade. Originally scheduled to 
last one martian year (687 
days), the mission has already 
been extended four times and is 
now funded until the end of 
2014. 

among other discoveries, 
maRsis has identified 
underground 
water-ice deposits, 
unveiled the fine 
layering of ice 
deposits at the 
planet’s poles and 
discovered that 
the subsurface is 
older and craggier than 
scientists had expected. 

leuschen has also worked 
with an instrument called 
sHaRaD (shallow subsurface 
Radar), which arrived at mars 
in 2006. Designed to provide 
data that complement the 
findings of advanced radar, 
sHaRaD cannot penetrate the 
martian subsurface as far, but it 
depicts images of much finer 
resolution. among other 
findings, sHaRaD has shown 
that the outer shell of mars, its 
lithosphere, may be more than 
300 kilometers (186 miles) 
thick. according to the u.s. 
Geological survey, earth’s 
lithosphere averages at least 80 
kilometers (49.7 miiles), 
although it is far thinner under 
the oceans and much thicker 
under mountain ranges.

Precise 
instruments

Buy the wrong tool to fix your 
car, and you might have to 

take an extra trip to the store. 
Pack the wrong tool on a vehicle 
that has to fly 34 million miles 
to get to mars, and you can 
doom an entire mission.

avoiding that kind of 
catastrophic failure is the 
impetus for a research project 
by Ku geologists alison Olcott 
marshall, an assistant 
professor, and her husband, 
Craig marshall, an associate 
professor. The two are testing 
portable Raman spectrometers 
like the ones nasa plans to 

send to mars in 2020.
 never before 
included on such a 

mission, Raman 
spectrometers 
can analyze the 
mineralogy and 

biosignatures of a 
site with little to no 

sample preparation, 
making them ideal for 

planetary exploration. But most 
experiments testing the 
instrument’s effectiveness have 
used bench-top models, which 
are far different than the 
less-powerful portable 
spectrometers that will be sent 
to mars

The marshalls are testing the 
portable instruments on three 
places on earth where geologic 
conditions are similar to mars 
(known as mars analogs). The 
two have conducted their first 
tests at sites in Oklahoma—
Glass mountain and the Great 
salt Plain—which contain iron 
and sulfate-rich soil and rocks 
like those on mars. next up are 
tests at a group of acidic lakes 
in western australia.h

 —D.S.

The crimson planet
Assessing the impact of radiation and isolation on astronauts, 
peering into the Martian subsurface, and fixing instruments  
before they break are just some of the ways KU researchers are 
helping to explore Mars.
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