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He gets to work by 6:30 a.m. most days, a time when 
“only the custodian and I are here — we’re good 
friends,” he said. He works most Saturdays, a day when 
he gets to have some one-on-one time, as he puts it, 
with himself. He has an enormous teaching load — 15 
classes over the three semesters, including 12 under-
graduate classes. And he has received 19 different 
awards excellence in teaching and mentoring since he 
came to USU in 1979.

“No student is a number in his class,” Cockett said. “He 
respects them all, cares for them all. He never pits 
students against each other. He asks them to compete 
against themselves, and he has a way of drawing the 
best out of each one of them.”

McNeal said he tries to get students focused on action, 
on “doing” things by raising the expectations they have 
of themselves.

 “As a professor, you don’t give lectures and tests — 
you give lessons,” he said. “I look at them and I see 
minds ready to be stimulated, enhanced, enlarged. 
Sometimes you wonder if you’re getting through, but the 
gratitude often comes back later when they’re alumni. 
This relationship doesn’t end at commencement.”

Ann Berghout Austin, USU’s vice provost for faculty 
development and diversity, said that in addition to his 
enormous in-class teaching load, it might be impossible 
to find another professor who spends more time with 
students either in one-on-one consultation or in group 
hands-on activities. His field-trip schedule for any typical 
block of time is intense and goes on almost 
without break.

“And still ‘Doc’ McNeal has never lost his ebullient 
enthusiasm for his discipline, his boundless energy and, 
most importantly, his sincere love for his students,”
 she said.

His students are his family away from home, McNeal 
said. “They’re my extended family, and I try to treat 
them like it.” His young students sometimes are 
thousands of miles from home, and they need help 
adjusting. He thinks students learn better in a nurturing 
classroom environment, not through tactics that include 
fear and intimidation.

McNeal has a sign on the door of his office that he says 
sums up his philosophy about his role in teaching. It reads:

“Our students are the most important citizens on 
campus. They are not dependent on us … we are 
dependent on them. They are not an outsider in our 
university … they are part of it. We are not doing them a 

favor by serving them … they are doing us a favor by 
giving us the opportunity to do so.”

Several of McNeal’s students wrote letters in support of 
his nominations for the award.

“”Not only did he give his time, he demonstrated a 
genuine concern for each student’s abilities, desires, 
limitations and life circumstances,” former student 
Geoffory Anderson wrote.

Another former student, sheep rancher John Meredith 
Wilson, wrote: “Dr. Lyle McNeal is the most accessible 
university professor I have ever known, and I have 
known many. He cares for people, for livestock, the 
land and for a way of life. After all, living the walk is the 
most important part of being a teacher.”

McNeal said it seems to him that higher education is in 
some ways becoming unbalanced, with the focus 
narrowing dramatically into specialization areas with 
less and less room for students to understand the big 
picture. To address that concern, he is teaching a new 
class called Sustainable Agriculture Systems with 
Animals, a class that discusses agro-ecology, alterna-
tive agricultural systems, sustainable agriculture and 
non-monoculture agriculture, among other topics.

“My Navajo family uses a term that means ‘harmony’ or 
‘balance’ in life,” said McNeal, who was adopted into a 
Navajo family and into the tribe in appreciation of his 
efforts to save the endangered Churro sheep, which 
had both material and spiritual significance to the 
Navajo, or the Diné. The project received national 
attention, including major articles in The Smithsonian 
and National Geographic magazines. “I think it is 
important to teach students about taking a holistic 
approach to life,” he said.

In recent years, the children of former students have 
become his students, and that has been something of 
a reality check for him. At age 65-plus, most people 
begin thinking about retirement, perhaps especially 
people in jobs that leave them with broken body parts. 
But McNeal doesn’t understand the attraction of 
retirement.

“Retirement? What’s that? I’m scared of not working,” 
he said. “I’ve worked full time and supported myself 
since I was 11. I think I still have something to teach 
these kids, and they need this ‘transfer of knowledge.’ 
As long as I can still remember what I know, I’m 
staying!”
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More than 80 
percent of the air we 
breathe is nitrogen, yet 
it’s in a form neither 
humans, animals nor 
plants can access 
directly.

“It’s an incredible irony,” 
says Utah State Univer-
sity biochemistry profes-
sor Lance Seefeldt. “All 
living things need nitro-
gen to survive and we’re 
swimming in a sea of it, 
but we can’t get to it.”

Seefeldt and colleague 
Brett Barney, USU 
research assistant 
professor, have solved a 
long-sought piece of the 
puzzle of how enzymes 
known as nitrogenases convert nitrogen into 
life-sustaining compounds that are subsequently 
transferred to the soil and food sources on which 
all plants and animals depend.

The two led an interdisciplinary team including 
scientists from Northwestern University and 
Virginia Tech that succeeded in capturing three 
steps of nitrogen fixation; that is, the process 
by which nitrogen is converted to ammonia.

Their findings were recently published in the 
Journal of the American Chemistry Society, the 
Proceedings of the National Academy of 
Sciences, Chemical & Engineering News 
and Biochemistry.

“The structure of nitrogenase and the general 
site at which nitrogen gets bound and reduced 
has been known for more than a decade,” 
Seefeldt says. “But until now, we didn’t know 
anything about how that process works.”

The researchers developed a chemical method-
ology to trap and detect intermediates in 
nitrogenase-
catalyzed reductions and flash-freeze samples. 
Using spectroscopy, they confirmed that the 
samples were indeed enzyme-bound intermedi-
ates.

Trying to capture nitrogenase in action is 
similar to trying to catch a single frame of 

CAUGHT
IN THE ACT
USU Biochemists Catch Life-Critical Enzyme in Action

USU biochemists Lance Seefeldt, left, and Brett Barney are investigating 
how enzymes known as nitrogenases convert nitrogen into life-critical 
sustenance on which all living things depend. 
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movie film on a moving reel, Barney says. “You 
have to catch it in the act and freeze the frame 
so you can actually look at it and understand it.”

Using the same metaphor, Seefeldt explains that 
“once we collect all the frames we can watch the 
whole movie.”

“We will be able to understand how the enzyme 
functions,” he says. “This will drive a lot of 

research around the world and eventually 
could enable an alternative, clean method 
of producing nitrogen.”

Currently, science and industry rely on the 
nearly century-old Haber-Bosch process to 
produce nitrogen for fertilizer, paper, pharma-
ceuticals, mining and explosives. Developed 
by German Nobel prize winners Fritz Haber 
and Carl Bosch in the early 20th century, the 
process, Seefeldt says, is costly, energy-
intensive and a source of pollution.

Seefeldt and Barney hope their current 
research will lead to methods that “fix 
nitrogen in a much more ecologically friendly 
process that requires less fossil fuel.”

Contacts:  Lance Seefeldt, 
lance.seefeldt@usu.edu, 435-797-3964; 
Brett Barney, bbarney@cc.usu.edu, 435-
797-7392
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The fixation of nitrogen from air is critical to all living 
systems. This reaction occurs in microbes where it is 
catalyzed by the enzyme nitrogenase (pictured). 
Illustration by USU alum Michael Yurth. Large 

earthquakes can have 
catastrophic conse-
quences. Collapsing 
buildings, road and 
bridge damage, 
landslides, fires and 
lack of basic necessi-
ties necessary for 
human survival can 
ultimately lead to loss 
of life. 

USU structural 
engineering professor 
Keri Ryan is looking 
for solutions to 
minimize the impacts 
of earthquakes on society through research 
funded by the National Science Foundation and 
the Network for Earthquake Engineering 
Simulation. NSF gave Ryan a $1.5 million grant 
to lead a team of researchers who are focused 
on studying seismic isolation. 

Seismic isolation is a way of improving a 
structure’s performance during an earthquake. 
Seismic isolation systems consist of rubber 
pads or friction bearings placed underneath a 
structure that allow it to move above the 
isolation system during and earthquake.

“By making the structure more flexible, we 
decrease the input forces to a structure which 
allows it to deform elastically, and remain 
damage free in an earthquake,” Ryan said. 
“Earthquakes can be very disruptive to our 

society and the seismic isolation we are studying 
could help ease that disruption because it gives a 
building a much higher structural performance, 
thus lessening the chance of impact to humans 
following an earthquake.”

In order to understand the exact nature of how 
elastomeric bearings perform during an earth-
quake, Ryan went to Japan where scientists and 
engineers have built thousands of structures using 
isolation technology. Japan has studied the 
technology so thoroughly it has the largest shake 
table testing site in the world. Called E-Defense, 
the facility allows for full-scale replicas to be built 
on top of a shaking device that simulates an 
earthquake. E-Defense allows researchers, 
builders, engineers and architects to see how 
large structures using elastomeric bearings
handle earthquakes.

SHAKY RESEARCH BRINGS 
SOLID RESULTS 
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