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THE DIRT ON BIOFUELS
As oil prices rise, the search for a new means of
sustainable energy has led some researchers to a 13acre plot just outside of Chicago. That’s where Boise
State biologist Dr. Marie-Anne de Graaff and her team
are getting their hands dirty in the name of science.
De Graaff is working with a group of researchers

If you’ve ever visited the Boise State University

are carbon negative – meaning they actually reduce
the amount of carbon in the atmosphere instead of

campus, you know how lucky we are to call it

contribute to it. To achieve carbon negative status, the

home. Tucked along the banks of the Boise River

biofuels will have to store more carbon in the soil than it

in the shadow of the Rocky Mountain Foothills,

takes to produce, harvest and transport the fuel.
At the Chicago field site, you’ll find acres of

Boise is just a quick day trip to some of the most
spectacular wild lands in the world.
This location is one reason Boise State is such

switchgrass, a feedstock that de Graaff believes could

ALLISON CORONA PHOTO

IMPROVING OUR PLANET

from across the country to develop biofuels that

xxxxxxxxxxxx

be a potential carbon negative biofuel.

a perfect place to expand on our growing suite

“The fibrous roots leak carbon into the soil like a

of research expertise in ecology, evolution and

leaky straw,” she said. Those “leaky straw” roots can

behavioral sciences. Our goal is to create a new

penetrate as deep as 11 feet and remain active even

doctoral program around these vital and vibrant

after the plant has been harvested, which makes

areas of study. Our scientific discovery currently is

switchgrass one of the best plants for sequestering

being carried out in our own backyard and as far

carbon in soil.
De Graaff and her team estimate that more than

away as Mozambique, Africa, where we recently

NEW TOOL WILL HELP IDAHO VINEYARDS GROW BETTER GRAPES
Idaho’s wine region is growing as robust as a full-

how key variables like precipitation, temperature, soil

signed an agreement to conduct research and other

65,000 square miles of U.S. farmland could eventually

bodied cabernet and Boise State geoscientists Dr. Nancy

moisture and snow cover vary in space and time across

activity in Gorongosa National Park.

be dedicated to producing the switchgrass, which is

Glenn and Dr. Alejandro Flores are working to ensure

the landscape.

common in the Great Plains and Midwest regions.

that happens under the best conditions possible. The

– Brady Moore

The new program will benefit from the work of

Glenn is an environmental scientist who focuses on
developing remote sensing to identify different types

producers evaluate the suitability of soils for specific

of vegetation, their health and how vegetation and soils

changes affect populations of golden eagles and

grape varieties, thanks to a $139,000 grant awarded this

interact with one another.

other raptors; Jesse Barber, whose research into the
sophisticated aerial war waged each night between
moths and bats has earned attention across the
globe; and Merlin White, an expert on the fungi
that live inside insect guts and, as he puts it, “the
surprising evolutionary twists that they present
when you take a closer look at them.”
In these pages, you will learn about this
research and the people who conduct it here at

ALLISON CORONA PHOTO

duo are developing a web-based tool that will help

Julie Heath, who studies how environmental

some of our top faculty, including raptor biologist

year from the Idaho State Department of Agriculture.
They expect to launch the site in fall 2017.
The site will allow producers to explore a geographic

“This is an exciting tool because it is scalable and
can be used by a range of producers,” Glenn said.
“Specifically, we can look at very site-specific conditions,

location in the Snake River Valley American Viticultural

like local soils and topography and how wind flow and

Area (AVA). When they click on a specific site location,

humidity differ across the local site, or very large-scale

a pop-up will display important information about the

conditions, such as how much wine production the

climate, soils and topography that are key to growing

Snake River AVA will be able to support in the future.”

grapes.
“We may even develop a ‘suitability index’ for

“An interesting facet of the wine industry is that
growers and vintners make decisions with really long

Boise State — as well as what they are teaching us

different varietals of grapes,” Flores said. “So producers

time horizons (like 20 years), so having more detailed

about the ever-changing world around us.

might be able to assess how well a tempranillo or syrah

information about future climate is really important for

grape would do in a specific location.”

how they invest,” Flores added. “Hopefully, this tool will

			

– DR. BOB KUSTRA, PRESIDENT
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Flores is a hydrometeorologic modeler. He uses

allow existing and future growers to make decisions

numerical models and tools to understand and quantify

that reduce their costs and improve the quality of their

how land surfaces interact with the atmosphere and

product.” – Cienna Madrid
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MINING DATA FROM THE
MOUTHS OF BABES
Anthropologists can learn a lot from ancient

The National Science

teeth, including a civilization’s diet, environment

Foundation is partnering

and stress-inducing events.

with Boise State University

“Teeth grow like tree rings,” said Dr. Samantha

to provide students a unique

JOHN KELLY PHOTO

SUPPORTING UNDERGRADUATES IN RAPTOR RESEARCH
brings national exposure
through partnerships
with The Peregrine
Fund, Intermountain Bird

opportunity for hands-on

of Anthropology, pointing to distinct ridges on a

raptor research. Boise State

tooth that is hundreds of years old. “They grow in

is the only university in the

Morley Nelson Snake River

country to offer a master’s

Birds of Prey National

degree in raptor biology.

Conservation Area.

JOHN KELLY PHOTO

Blatt, visiting assistant professor in the Department

a circadian rhythm. During the day they are active
and at night they rest. Each line represents about
a week’s growth, and it continues until the tooth is
done growing.”
Her focus is on childhood because that is when
stress doesn’t
show up in teeth,”

Bromus tectorum, more commonly known as cheatgreass,

she said, “but

Western Idaho and the

The Research

HOW CHEATGRASS IS CHANGING THE
LANDSCAPE OF AMERICA

people are most susceptible to disease. “Adult

Observatory, College of

“There are a lot of

Experiences for

students looking for these

Undergraduates program in

opportunities, and research

Raptor Research, or REU-

has shown that these

RR, is now in its third year.

programs are beneficial

Eight undergraduate students from around

and help students decide that science is for

the country are accepted to spend 10 weeks

them,” said Belthoff. “Our country needs more

was first reported in the United States in 1790 in Pennsylvania.

conducting field and laboratory research

scientists to face all the challenges of the

accentuated

As newcomers poured into the land of opportunity and

under the mentorship of raptor research

future.” – Becca Burke

moved west, cheatgrass stowed away on wagon wheels and in

scientists from academia, government and

contaminated seed stashes. Today, it has become a devastating

nongovernment organizations. The program

invader.

culminates in a statewide undergraduate

tooth rings form
during stressful
events, like
sickness, famine
or conflicts.”

ALLISON CORONA PHOTO

during growth,

So what’s the big deal? It has to do with how cheatgrass

research conference.

grows, said Dr. Steve Novak, professor of biology. It germinates

Research is conducted across Idaho and

early in the fall and spreads easily, crowding out native

includes a variety of raptor species, including

be used to determine an individual’s age during

vegetation. The grass depletes moisture and nutrients from

projects on owls, hawks, eagles, ospreys and

stress events.

the soil. It then dries up in mid-summer and becomes fuel for

falcons.

Tooth rings can

intense wildfires.

Blatt has casts of teeth from civilizations across

The majority of projects in the REU program

the world, including many from Native American

The problem is so pervasive that it has altered the fire

communities that thrived 5,000-8,000 years ago

cycle, leading to almost total eradication of some of the native

behavior of raptors, generally in their natural

in the Ohio Valley. Because they preserve better

plants in affected areas. Previously, fingers of fire pushed

environment, said Dr. Jim Belthoff, professor of

than bone, teeth tend to be more abundant in the

through the sagebrush, allowing some plants to survive. Now,

biological sciences and principal investigator.

with cheatgrass and others invasive

archaeological record.
She also studies the bacteria and plant
remains preserved in tooth plaque, to tease

plants, a wall of fire can decimate

expertise of Boise State’s raptor biology

the landscape.

program and Raptor Research Center, and

be too late to totally eradicate the

an individual was born and migrated. She’s

species in North America, he does

particularly interested in how diet and hygiene

hold out hope that determining its

changed as cultures transitioned from hunter-

origins can help to control it.

to create the first-ever database of early
civilizations in Idaho. – Kathleen Tuck

“Using genetic markers we
have traced its geographic origins,
and this information can be used in
its management,” he said. “We are
currently using such data to search
biological control agents within
native source populations.”
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– Kathleen Tuck
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Currently, Blatt is using ancient teeth

JOHN KELLY PHOTO

dental calculus can also tell researchers where

to disease and growth disruption.

The REU-RR program builds upon the

While Novak believes it may

out clues about ancient diet. The DNA in

gatherers to farmers, and how that contributed

are focused on the ecology, evolution and
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A NEW

DAWN
Research Takes a Wild Turn at Gorongosa Park
By KATHLEEN TUCK

ADOLFO MACADONA PHOTO

O

One million acres of unanswered
questions.
That’s how entrepreneur and
philanthropist Greg Carr views Gorongosa
National Park in Mozambique, Africa. Thanks
to a recent partnership between Boise State
University and the park, many of those
questions could soon be answered. Boise
State faculty and students will be able to
address significant problems while realizing
some nice perks in this important ecological
“laboratory.”
“This is an incredible opportunity for

6 | BOISESTATE.EDU

Boise State and reflects the university’s
growing reputation for excellence in the field
of ecological research,” said Dr. Bob Kustra,
president of Boise State University. “We’re
pleased that Greg Carr approached us and
look forward to collaborating with researchers
from across the globe on this amazing
project.”
These include relationships with worldclass academic and scientific institutions such
as Harvard, Oxford and Princeton, student
exchanges and inexpensive housing inside
the park.

EXPLORE—2016 | 7
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Featuring majestic landscapes in Africa’s Great Rift
Valley, Gorongosa once was home to the largest density
of wildlife on the continent of Africa. However, during a
generation of civil conflict from the 1960s to the 1990s,
soldiers and professional hunters killed more than 95 percent
of the park’s large species.
Carr saw Goronogosa’s potential and wondered how
restoration of its ecosystem could turn things around, both
for wildlife and people. In 2008, the Carr Foundation
launched a $40 million, multidisciplinary restoration effort
to train and hire a new ranger force, reintroduce wildlife
populations, create a science research laboratory, restart
tourism, and assist nearby communities with health care,
education, improved farming and employment opportunities.
Carr is proud of this “Mozambican success story,” where
97 percent of park employees are locals. “The area was once
the poorest nation on Earth,” he said. “Now the park is full of
wildlife and opportunities for humans.”

His efforts recently were featured in a six-part PBS
documentary titled “Gorongosa Park: Rebirth of Paradise,”
filmed by Emmy Award-winning wildlife cinematographer
Bob Poole.
Watching that series, College of Arts and Sciences dean
Dr. Tony Roark was fascinated by the palpable enthusiasm
of scientists from around the world doing research in the
park.
“It’s clear that the researchers there are just beside
themselves to have access to … not an unspoiled location, but
one largely unexplored by science,” he said. “New species are
being discovered regularly.”
Roark noted that aside from opportunities for discovery,
the park also provides avenues for inquiry aimed at preserving
and conserving biodiversity.
“And that includes helping the human population there,”
he said. “This opens up opportunities for cultural research in
the arts and humanities as well as the sciences.”

The goal is to train scientists to tackle complex and
challenging research questions, including the patterns of
change that affect ecosystems, human systems and their
interaction, said Dr. Julie Heath, associate professor of
biology and coordinator of the university’s Ecology, Evolution
and Behavior Program.
“This partnership with Gorongosa National Park will
reinforce the similarities among ecosystems all over the world,
while enhancing diversity of experience and collaboration,”
she said. “This in turn will lead to innovative approaches and
solutions.”
For Idaho native Carr, partnering
with Boise State was a no-brainer.
“Idaho is a wilderness state, and
• GORONGOSA
the folks at Boise state have a lot of
NATIONAL PARK
talent and skill in natural resources,”
MOZAMBIQUE
he said. “It’s not as crazy as it seems
for that knowledge to transfer to
Mozambique.”
In fact, one of the first groups
of Boise State researchers to begin
working at the park is from the
would relish catching a glimpse
Intermountain Bird Observatory
of these and other unique species
(IBO), best known for its efforts
like a green-headed oriole found
above Lucky Peak State Park focusing
only on Mt. Gorongosa.
on migratory bird research and
“No other park in Africa is
education.
focused on birds,” said Carlisle,
Gorongosa may be the most
who has organized several birding
diverse area in Africa for bird species,
tours in Central America, the
said Greg Kaltenecker, executive
Caribbean, Mexico and Cuba.
director of the IBO. “There’s a real
“This would not only support
gradient in the park, from rainforests
the IBO by building a stronger
on Mt. Gorongosa to the marshes
following, it also would support
below. In addition to many unique
the local tourism industry.”
endemic birds, you’ll find raptors,
Carr is enthusiastic about the
songbirds and water birds from
partnership with IBO. “There’s
Europe and Asia.”
nobody better at raptor biology
Last summer, Kaltenecker
than Boise State,” he said, noting
From top: Greg Kaltenecker, Heidi Ware
and outreach director Heidi Ware
that he would like Boise State to
and Jay Carlisle of the Intermountain Bird
saw a couple of species in the park
be “the largest university presence
Observatory are working on several projects
they’d never seen before: the green
in the park.”
in Gorongosa National Park. JOHN KELLY PHOTOS
crested Livingston’s turaco, and the
With an initial five-year
spectacular pin tailed paradise whydah.
research commitment from Carr, IBO researchers are looking
“Both are stunningly beautiful and so different from
at three projects to start.
anything we have here,” Ware said.
Lake Urema quadruples in size during the rainy season
FOR THE BIRDS
and is an internationally significant breeding colony for
The pair, along with research director Dr. Jay Carlisle,
seven or eight different species of water birds, with thousands
hope to set up tours in the park aimed at avid birders who
of nests. Student and faculty researchers would monitor

Previous page: A lion patrols Gorongosa National Park.
This page: Birds flock to the waters of Gorongosa
Park’s Lake Urema. Elephants are among
the many species of large wildlife

HEIDI WARE PHOTO

that roam the park.

MICHAEL PARADES PHOTO

A LAND REBORN

AFRICA

1
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STEPHANIE COATES
HOMETOWN:
Battle Ground, Washington
DEGREE PROGRAM:
Master of Science in Biology
ADVISOR:
Dr. Jay Carlisle
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and shooting. When a
carcass is poisoned to tempt
large predators like lions,
vultures eat the tainted
flesh and also are affected.
While the problem has been
studied in other parts of the
world, no vulture research
has been conducted in
Mozambique. Researchers
Local farmers burn
would capture vultures and
large swaths of forest
attach a radio transmitter to
on Mt. Gorongosa so they
see where the vultures are
can plant in the ashgoing and how far they are
enriched soil, resulting in
Boise
State
geoscientist
Matt
Kohn
checks
out
Mt.
Gorongosa’s
moving. There already is a
significant deforestation.
unique
limestone
cliffs.
lion project in the park, so
When those nutrients
tracking lion kills and the
are depleted, the process
vultures that follow would be a simple process.
is repeated. Without conservation efforts to stop or slow the
In addition, the IBO is exploring educational experiences
practice, more than 50 percent of the rain forest has been
for local residents, including a version of the bird banding
destroyed, adversely affecting animal and bird populations.
programs so popular at Lucky Peak. The hope is that
A long-term graduate project could focus on reforestation
involving the local population in meaningful ways will
and documenting bird species as they return to the forest.
increase buy-in, which could lead to a reduction in poaching
In addition, Carr is modeling sustainable farming practices
and other negative activity.
through a demo nursery showcasing shade coffee and native
plants. Although it will take a couple of years for a profitable
A R O C K Y S I T U AT I O N
yield, it offers a viable option for local farmers.
But Gorongosa offers more than just animal research.
Throughout Africa and Asia, old-world vultures are
In 2010, park boundaries were expanded to include the
experiencing alarming population declines due to poisoning majestic Mt. Gorongosa, with its spectacular limestone
MARC STALMANS PHOTO

water levels throughout
the year, linking that
data to nesting activity.
Because it’s relatively easy
to identify so few bird
species, local volunteers
and park guides could
help with data collection.

cliffs pocked with caves.
Dr. Matt Kohn, professor of geosciences, recently
traveled to Gorongosa specifically for the chance to check
out this geologic feature. Deposits in the stone could offer
insight into ancient climates and help scientists learn more
about Earth’s modern-day challenges.
“Decoding the isotope record in cave deposits could
help us model how future climate change will influence
different parts of the world,” Kohn said.
Isotopes refer to two or more forms of the same element
that share equal numbers of protons, but unequal numbers
of neutrons, causing them to break down at different
speeds. Kohn compares two forms of carbon – carbon-12
and carbon-13 – to determine the amount of oxygen and
hydrogen in the prehistoric atmosphere and how that has
changed in relation to the current ecosystem.
And given the number of significant archaeological
finds in nearby areas, including a large stash of bones from
a new species named Homo naledi in South Africa, Kohn
also believes it’s not too far-fetched to suppose Mozambique
could be home to some of Earth’s earliest hominids.
Additional programs also are being explored in areas
ranging from biology and public policy to social sciences.
“There are tremendous research opportunities at the
park,” said Dr. Mark Rudin, vice president for research and
economic development at Boise State. “We look forward
to working with Greg and the team of internationally
renowned scientists he has assembled at the park to conserve
and restore this remarkable treasure.”

RESEARCH:
“Breeding Ecology and Migratory Connectivity
of Long-billed Curlews”
As a field technician with the Intermountain
Bird Observatory after earning her undergraduate
degree in environmental science, Stephanie Coates
banded songbirds and did populations surveys and
nest monitoring with curlews. Intrigued by Boise
State’s program that combined practical resource
management skills with a bird she found fascinating,
she began her master’s program in January 2015.
Curlews are shorebirds that live and mate in the
grassland ecosystem. Those Coates studies at a site
near Middleton migrate to the agricultural fields of
the Gulf of California, but many winter along the
coast.
The local site has seen a 90 percent decline
in curlew population since the 1970s. Coates is
focusing on the reasons for that decline, particularly
human interference like off-highway vehicle use and
target shooting.

JOHN KELLY PHOTO

When Dreams Take Flight
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As a young girl growing up
in Mozambique not far from the
borders of Gorongosa National
Park, Dominique Gonçalves was
fascinated by nature. Whether
holding stray animals or nurturing
interesting plants, she was
intrigued by the diversity of life
around her.
Despite the fact that few
women in Mozambique become
scientists, when it was time to
decide on her future, she made a
bold choice.
“I started to think, I would love
to be a biologist. And I thought,
why not? I was very good at it. So I
applied for university and got in.”

With a bachelor’s degree and
a lot of fieldwork on mammals
under her belt, she returned home
to pursue her dream of getting
a job at Gorongosa. But the first
two opportunities she was offered
conflicted with other projects she
was working on. Then came an
interesting phone call.
The caller said, “We have
an opportunity for you to study
ornithology.” Halfway around the
world in Idaho, of all places.
If she was interested, she
would spend several months
working as an intern at Boise State
University’s Intermountain Bird
Observatory site at Lucky Peak,

studying the migration of songbirds
and raptors such as hawks and owls
by observing, capturing and banding
birds. She then would bring her
newfound skills back to Gorongosa.
Despite having no background in
bird studies, Gonçalves was intrigued.
“I love to learn new things,” she said.
Although it was very different
from anything she was used to,
coming to Idaho wasn’t intimidating,
she said. “It was more exciting
than anything. I knew that I would
be living in a tent high up in the
mountains, banding birds and
monitoring migration. These are
the same things we want to do in
Gorongosa.”

What she wasn’t prepared
for was the warm welcome she
received from faculty and other
students working at the site as the
first student to come to Idaho as
part of the Gorongosa agreement
with Boise State. She also didn’t
anticipate the interest from the
scientific community as well as local
and national media who have made
the trek up the mountain to film
and interview the shy young woman
destined to be a role model for
science-minded girls in Mozambique.
“I wasn’t expecting all this love.
I was thinking I am just another
person doing this with other young
biologists. But when I arrived, a lot of

people said, ‘It’s really good to have
you here.’”
Now back in Mozambique,
Gonçalves is applying her newfound
skills at Gorongosa National Park,
where she hopes to change minds
about the importance of the bird
population in the park.
Eventually, she plans to earn
a master’s degree in ecosystem
management and wildlife
conservation, despite the fact that
she’ll have to once again leave her
home to pursue her dreams. “There is
no program like that in Mozambique,”
she said. “I will have to look for a
program that matches my interests
and go wherever that is.”
EXPLORE—2016 | 11
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Going to Bat for Moth Research

The luna moth can live just seven days, assuming it
can evade its most voracious predator — the bat.
Part of the family of giant silkworm moths, luna
moths don’t eat; they don’t even have a mouth. But
despite their short lifespan, their ability to reveal to
scientists long-held secrets about how species evolve and
adapt is great.
“We’re studying an ancient battle between
moths and bats,” said Dr. Jesse Barber, an assistant
professor with the Department of Biological Sciences
at Boise State University and an expert on bat-moth
interactions.
Eye spots on the bottom of hind wings of
butterflies, like blue lizard tails, are designed to foil
their predators’ attacks. “Moths have acoustic predators,
and we’re learning that some moths use acoustic tricks
to divert echolocating bats.”
With regard to where this basic science work might
lead, Barber notes, “These small nervous systems have
solved complicated computational problems that may
inform future technology.”
Barber’s work on ultrasound-producing moths most
recently caught the attention of National Geographic,
and his latest research on how luna moths use their tails
to evade a deadly bat attack has received attention from
the New York Times, Science News, Popular Science and
more.

12 | BOISESTATE.EDU
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By SHERRY SQUIRES
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“At the rate of species

Bats and moths have been going at it for a very
long time, and throughout their embattled history both
have evolved more sophisticated tools for hunting and
evading.
Barber has been studying bat behavior since he was
a graduate student. For his master’s work, he studied a
gleaning bat that hunts scorpions on the ground.
In his doctoral work, he revealed that several species
of moths produce ultrasound to warn bats of bad taste
and unrelated moth species produce similar sounds
to mimic each other, the auditory equivalent of the
matching color patterns of butterflies.
In 2009, Barber was part of the team that
discovered that ultrasound-producing tiger moths can
temporarily jam a bat’s sonar system, allowing the
moth time to escape. He also has published extensive
research on the impacts of human-caused noise on the
natural world. Most recently his work on how traffic
noise impacts the critical fat composition of migrating
songbirds has been featured on BBC radio and in The
Atlantic.
In his current bat-moth research, Barber is
exploring how luna moths’ tails have evolved into
acoustic decoys, and building on his collection of work
to figure out, across all moths, how many make sounds
back at bats when they are attacked.
“Unraveling the spectacular mega-diversity of
nocturnal insects depends upon understanding the
historical battle between bats and their prey,” Barber
said. “I’ve always wanted to study natural history in
an area that was poorly known, and we know about as
much about the night sky as we do the deep ocean.”

extinctions on the planet,
projects like this where we try
to map out the way life unfolded
are only going to be possible for
another generation or so.”

symphony of lunges and failed attempts at capturing the
moths reveals that something else might also be going
on. Often, the bats are drawn to the moth’s tail — an
expendable part of the body that breaks off and allows
the moth to escape.
This entire family of moths is non-eared, meaning
they can’t hear the cries of an approaching bat, so they
must rely on alternative means to evade their predators.
In Barber’s lab, graduate student Juliette Rubin
artificially lengthens and shortens the moths’ tails,
among other efforts, to see how the bats respond.
“Bats and moths present a fascinating framework for
asking these evolutionary questions because they have
been locked in these predator-prey dynamics for at least
65 million years, leading to some really neat adaptations
and counter-adaptations to each others’ tactics,” Rubin
said.
In Barber’s study, luna moths with tails experienced
an almost 50 percent higher survival advantage over
moths without tails, which is about the same benefit
moths with ears that are specialized for detecting the
sonar signal of echolocating bats receive. While more
than half of the 140,000 species of nocturnal moths have
sonar-detecting ears, more than 65,000 lack this defense.
“It’s remarkable that hind wing tails have
independently lengthened to spectacular proportions
four times throughout the evolutionary history of the
Saturniidae (silkworm) family of moths,” said Barber,
further suggesting that the tails may be advantageous
to moth species as tools for avoiding predators.
“Understanding nocturnal animal interactions is essential
at a time when human activities are having major
impacts on the natural world.”

A W I N D OW I S C LO S I N G

Because bat-moth battles take place at night, they
are rarely seen. Much of Barber’s observations take
place in an indoor laboratory, complete with a flight
room and a bat cave, where he uses high-speed, infrared
cameras and ultrasonic microphones to capture the
behavior and hunting success of bats.
There is a tremendous diversity of shapes, sizes and
facets just within the silkmoth family. Luna moths are
huge, with white bodies and pale green wings that span
up to four and a half inches. It was previously thought
that their long tails might be used to impress females,
but when the bats begin to hunt in Barber’s lab, a

Luna moths were once very common, but are now
thought to be declining across their range, mainly
due to loss of habitat and pollution. Barber will be
in Gorongosa National Park in Africa later this year,
looking at bat-insect interactions in the tropics. Tropical
habitats within which bats and moths coexist also are
quickly disappearing.
“At the rate of species extinctions on the planet,
projects like this where we try to map out the way life
unfolded are only going to be possible for another
generation or so,” Barber said. “We are in a golden age
for biology. While our planet is in trouble, there are still
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I N T H E WA R R O O M

Biologist Jesse Barber
with a big brown bat,
Eptesicus Fuscus.

JULIETTE RUBIN
HOMETOWN: Nashville,
Tennessee
DEGREE PROGRAM: Master of
Science in Biology
ADVISOR: Dr. Jesse Barber
RESEARCH: “The Evolution of
Alternative Predator-Evasion
Strategies in Moon Moths”
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P R E DAT O R A N D P R E Y

Rubin received the Michael Butler award for
her research on the evolution of anti-bat strategies
in non-eared moths. She also created the Biology
Graduate Student Association to unite students
in sharing their interests and research techniques
across biological disciplines. Students in the
department study everything from Alzheimer’s
disease and cancer progression to raptor physiology
and plant phylogenetics.
“I was specifically drawn to Dr. Barber’s lab
because of the creative and encompassing questions
that he poses about natural systems and the sensory
context in which he seeks to answer them,” she said.
“And because of the opportunity for integration
across fields at Boise State, I will be better equipped
to enter a broad-scope, multidisciplinary Ph.D.
program that matches my interests, and then
develop a research lab of my own that will hopefully
inspire other young scientists.”

enough species around to map the course of evolution.”
“Combining behavioral data from the lab, along with
life history data from the field, gives us the opportunity
to see the full story and to communicate to future
generations how our ecosystems evolved and functioned,”
Rubin added.
While studying this co-evolutionary battle and
determining why bats are lured into striking a false
target could have implications on sonar development for
the military, piecing together evolutionary questions are
at the heart of Barber’s work.
“This is natural history at its core,” he said. “We
have the ability to investigate and describe our natural
world with the help of modern technology and that is
certainly a worthy endeavor.”
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Increased recreational use
negatively affecting Owyhee
golden eagle population
By CIENNA MADRID
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NESTERS

As Idaho’s population grows, land managers,
recreation groups and scientists are working to
solve a delicate problem. They’re balancing the need
to preserve the federally protected golden eagle
population that nests on public lands and are sensitive
to human encroachment with maintaining networks
of hiking, biking and riding trails that are becoming
more popular with every passing season.
“The trend in Idaho, the U.S. and the world in
general is that recreation on public lands is rapidly
increasing,” explained Dr. Kathryn Demps, an
assistant professor of anthropology at Boise State.
Raptor biologists noticed that golden eagles in
the Owyhee Front south of Boise were abandoning
nests in close proximity to trail networks and areas
with high off-highway vehicle (OHV) use.
“Wildlife doesn’t ignore human activity; it
responds to it,” said Dr. Julie Heath, an associate
professor of biology. “In the case of these raptors, it
appears they are responding by abandoning nests.”
According to the Bald and Golden Eagle
Protection Act, it’s illegal to engage in any behavior
or action that disrupts the raptors’ nesting and
reproduction cycles. As stewards of the land, this
means the Bureau of Land Management (BLM) is
responsible for identifying and mitigating activities
that affect eagles. But accomplishing that task isn’t as
simple as alerting the public to the alarming fact that
human presence might compromise eagle populations.

Research assistant Rob Spaul watches
for golden eagles in Southwest Idaho’s
spectacular Owyhee range.
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Biologist Dr. Marc Bechard
prepares to affix a
transmitter to a
golden eagle.

joined the team to specifically study how people use OHVs on
trails.
Golden eagles are native to many areas in the Northwest.
That’s not to say they’re common – there are only about 80
breeding pairs in the Owyhee Front, which is where the Boise
State team focused its research.
The raptors are similar in size to bald eagles – male
wingspans can reach up to seven feet and females eight feet –
with large bodies and long, broad wings tipped with distinct
finger-like feathers. Their name derives from the golden-brown
helmet of feathers covering their heads and necks.
The raptors aren’t migratory. They live in territories year
round, rotating between several nests in their area over the years.
That means there isn’t a time of year when they aren’t susceptible
to human disturbance. Within their territory, golden eagles prefer
to nest in open terrain, like rocky plateaus, outcrops or ledges
cut from cliff faces, and other habitats where upwind drafts
help them take off and soar. In other words, the same beautiful
viewpoints that attract recreationists.
“Those landscape features are valued by people, but not
because eagles are there,” Heath explained. “That may create a
point of conflict that’s not deliberate on the parts of people or
eagles, obviously, but our team was interested in understanding
what drives human behavior on the landscape and what ways we
can influence it and the decisions people make.”
Compounding the problem, golden eagles have a relatively
long breeding season. After a February courtship, golden eagles
lay between one and four eggs in late February or March. It then
takes the eggs 45 days to hatch and another two months for the
offspring to become fledglings that are ready to leave the nest.
“You’ve got about 130 days to manage for where eagles are
susceptible to disturbance. That’s a long time to account for when
you’re talking about trail closures,” Spaul explained.
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P R O T E C T I N G P O P U L AT I O N S
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In January 2013, team members began their field research,
which included intense four-hour behavioral monitoring of 23
eagle territories. The team also set up trail cameras in territories
for 45-day periods during breeding season and even monitored
closed trails, noting that some people complied with trail closure
signs while others did not.
“We sat and watched how close to the nests people got, how
close they got to the eagles and the eagles’ responses,” explained
Spaul. “Did the eagles watch from their nests or flush?”
From the data collected and interpreted, the team reached
these conclusions:
• The number of pedestrians, horse riders and mountain bike
riders in the breeding pre-season (January-February) had a
negative influence if the eagles laid eggs.
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“Research in the last several years indicates that
education isn’t sufficient to create eco-friendly behavior,”
Demps said. “There are not a lot of restrictions on public
lands and even if you tell people that they’re harming golden
eagles, that’s not enough to remove conflicts with wildlife.
Instead, we need to identify management strategies that will
allow for recreation and protect eagles.”
One possible solution the BLM explored was closing
trails near golden eagle habitats. However, land managers are
keenly aware that they also have a responsibility to provide
recreation opportunities to the public.
“Closing trails has a lot of local political ramifications,”

explains summer 2015 graduate Rob Spaul. Spaul studied the
influences of recreation on golden eagles for his master’s thesis
and continues to work on the project as a Boise State research
assistant in partnership with the U.S. Fish and Wildlife
Service. “Land managers didn’t want to go full bore without
sound science to back it up.”
In 2011, Heath received a three-year $58,000 grant
from the BLM to study the effects of trail closures on golden
eagle populations. Heath assembled an interdisciplinary team
of biologists, anthropologists and geoscientists to also study
human behavior, and why and how recreationists utilize the
landscape. In addition to Demps and Spaul, now a research
assistant at Boise State, biology graduate student Eric Frey

“Within their territory, golden eagles
prefer to nest in open terrain, like rocky
plateaus, outcrops or ledges cut from
cliff faces, and other habitats where
upwind drafts help them take off and
soar. In other words, the same beautiful
viewpoints that attract recreationists.”
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MONITORING TRAILS

Anthropologist Kathryn Demps and biologist Julie Heath
discuss strategies to promote eco-friendly behavior.
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About 80 pairs of golden eagles breed on the
Owyhee Front, sometimes abandoning their

• The seasonal average OHV use negatively influenced the
likelihood that eagle territories would be occupied.
• Acute peaks in OHV use negatively impacted nest
survival.
• Ninety-six percent of pedestrians on the landscape were
delivered there by motorized vehicles (trucks, SUVs and
OHVs).
• The volume of pedestrians on the landscape reduced nest
attendance. The less time eagles spent on their nests, the
less likely their young would survive.
Using temporal and spatial data collected from the
OHVs, and their observations, the team built a simulation
model to predict how golden eagles might respond to
sustained levels of recreation, versus increased recreation or
even decreased recreation, over a 50-year span.
“Our simulations showed that if we kept recreation the
same as it is now, there wouldn’t necessarily be a decline in
eagle populations,” Heath explained. “For the most part, eagle
populations would be stable. But the smallest increase – 1
percent a year – leads populations to decline by half in the
study areas.”
20 | BOISESTATE.EDU

People often ask Heath and other biologists if wildlife
couldn’t simply get used to humans.
“There’s a lot of variation among species on what will get
used to humans and what won’t,” she explained. “Eagles are
long-lived animals with few offspring. It would take a long
time with many generational changes for eagles to get used to
humans.” Simulations have shown that becoming desensitized
to human disturbance wouldn’t happen fast enough to keep
eagle populations steady.
“This all underlines the need for BLM to manage
recreation,” Heath said. “Based on what we have learned from
eagles and people, there are several options that will allow both
to coexist.”
The group’s next step is using Frey’s OHV user data to
interpret how people use the trail systems, what they want in
an outdoor experience and how that relates to eagle habitats.
“We need to improve the level of understanding people
have about their influences on wildlife,” Spaul said. “There’s a
persistent misconception that non-motorized users don’t have
as much of an impact on the landscape. We all have an impact
and we need to manage our use so our grandchildren can hike,

JOHN KELLY PHOTO

JOHN KELLY PHOTO

nests in response to recreationists.

ERIC FREY
HOMETOWN: Williamsport,
Pennsylvania
DEGREE PROGRAM: Master of
Science in Biology
ADVISOR: Dr. Kathryn Demps
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ride and bike and not just see a devastated landscape.”
Spaul points out that we already have a robust model
for recreational management in the form of rafting and even
hunting permits, which control how many people can enjoy
a resource during peak seasons. The same type of model
could be adopted on trails to help give people more of a
“wild” experience, while simultaneously protecting wildlife.
The team’s research is far from done. Raptors are top
predators; as such, they’re good indicators of ripples in the
environment and among prey species. Heath and Demps,
in collaboration with Dr. Neil Carter, an associate professor
with the College of Innovation and Design who studies
human-environment systems are writing a proposal to
study how human activities affect prey species in Idaho
and Indiana, in conjunction with researchers from Purdue
University.
“There’s some evidence to show that in areas with a
lot of people, wildlife become more wary, and that actually
makes it harder for predators to capture prey,” Heath
explained.
“We still don’t know how recreation influences prey or
habitat degradation,” Spaul said. “No one’s studied it yet.
The case is not closed.”
“Only by having these different types of scientists work
together can we solve these complex environmental changes
that are happening so rapidly,” Heath added. “We have
our students work across disciplines so the next generation
of scientists can be well equipped to address the complex
environmental problems that we’re beginning to face
today.”

RESEARCH: “Factors affecting
special and temporal
distributions of OHV recreationists in a
complex open trail system”
Eric Frey studies how people’s use of natural
landscapes may impact wildlife — particularly
federally protected golden eagles. The Owyhee
Front Management Area, about an hour southwest
of Boise, boasts more than 800 miles of trails open
to off highway vehicles (OHVs). Frey spent this past
spring at busy trailheads, counting recreationists
and attaching GPS systems to their OHVs, which
catalogued vehicle locations every five seconds.
Frey is analyzing how riders use the complex
trail system and what might influence differences in
riding behaviors, including where people stop and
for how long.
“Ideally, we’ll better understand the behaviors of
OHV riders and what drives trail use patterns, giving
land managers a more complete picture of how to
provide great recreation opportunities while still
maintaining healthy habitats for wildlife.”
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Gut fungi and
river bugs
By BRADY MOORE
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THE

Biologist Merlin White scans the Boise River in search of water bugs.

More than 83,000 square miles of the great state of Idaho
are covered in water, including rivers, ponds and ditches. From
the deepest lakes to creeks trickling down mountainsides,
Idaho’s water sources are home to billions of creatures, big
and small – the tiniest of which are the research passion of Dr.
Merlin White, associate professor of biology.
White studies fungi. Specifically, a group of gutinhabiting fungi called Trichomycetes.
“Trichomycetes are fascinating,” said White from his
office on the second floor of the Boise State Science Building.
A pair of waders hangs from one wall, a tool of the trade when
your work involves pulling insects and arthropods from the
Boise River. When you dissect their digestive tracts, you’ll find
Trichomycetes living inside.
White came to Boise State in 2007 after working at the
University of Kansas for five years, and studying and teaching
at Dalhousie University and Saint Mary’s University in Nova
Scotia, Canada. Prior to his arrival at Boise State, no one is
known to have studied gut fungi in Idaho. In less than nine
years White has managed to turn his lab into the largest
repository of Trichomycetes species in the world.
Why study gut fungi? White notes that while they can be
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found the world over, much about them still largely remains a
mystery.
“There’s still so much to learn about them and there are
even more species to be discovered,” said White.
We do know that Trichomycetes and their host insects
have a symbiotic relationship, relying on each other for
survival. White’s studies also have shown the relationships
can be commensal, meaning either the host or the fungi is
neutral to the other’s presence. Other fungi/host relationships
are parasitic, such as with Smittium morbosum, a variety of gut
fungus that finds its home inside mosquitos, killing the larvae.
White said he’s interested in learning more about why some of
these fungi have evolved to live peacefully with their hosts and
others have evolved into parasites. Why do some help while
others hurt?
One thing is for certain when it comes to fungi: they all
produce spores and they all spread. At least all successful fungi
do. Trichomycetes spread with asexual spores. Each species has
developed its own method and particular spore shape based on
the most suitable host.
“They create beautifully different spores and each one is
specific,” said White.
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Once each fungus creates its spores, they’re released
when the host molts, leaving the spore to find a new,
suitable host. Perhaps you’re asking yourself, ‘What if
the spore finds its way into a host it’s not suited for?’
That is what makes the spores so special. Because they
have developed for a specific host, if the spores find
themselves inside the wrong host, they will simply pass
right through the digestive tract, unharmed and ready to
find a new and hopefully suitable host.
White recently was featured in a book titled “Idaho
Microbes: How tiny single-celled organisms can harm,
or save, our world.” The book, published by the Boise
State School of Public Service and Division of Research
and Economic Development, profiles a multitude of
microbes, including White’s Trichomycetes. In it, author
Steve Stuebner describes White’s reaction to a recently
collected sample.
He puts the gut fungus specimen on a slide and
moves to a more powerful microscope, a Nikon
Eclipse 80i. ‘Oh my, this one has beautiful asexual
spores,’ he says. Under stronger magnification,
the gut fungus resembles a shrub with branches,
or perhaps more precisely, a chandelier with lit
candles. On the tips, what look like candles are
sporangia, oblong containers of spores, which are
ready to spread into the stream environment as the
mayfly approaches maturity. ‘These are the asexual

spores,’ White explains. ‘At maturity, these trichospores
will detach and pass through the hindgut and beyond
the anus and into the stream environment until they are
taken up or ingested by a suitable host.’
White and his students have collected samples across
the Gem State and discovered several new species of
Trichomycetes.
One of White’s former students, Emma Wilson, studied
the effects of agricultural fungicides on non-target gut fungi
in the Treasure Valley. Wilson and her team took samples
from four local streams: two reference streams near Boise
and two streams near agricultural sites in Owyhee County.
Fungicides are incredibly important to Idaho’s agriculture,
protecting crops from dangerous pathogens, but their effects
on non-target fungi are largely unknown. And they are
of particular concern because they are typically reapplied
throughout the growing season, sometimes up to 10 times.
Wilson’s research showed a dramatic decrease in essential
gut fungi in agricultural streams as well as a dramatic increase
of pesticides. In the reference streams, the gut fungi were
found in normal numbers and the pesticides were nonexistent. While this research is far from conclusive, it does
raise several questions about the effects of the symbiotic
systems that rely on fungi.
Dr. Merlin White works with
graduate student Michael
McCormick to isolate insects and
arthropods pulled from the river.

MICHAEL MCCORMICK
HOMETOWN: Boise, Idaho
DEGREE PROGRAM: Master of
Science in Biology
ADVISOR: Dr. Merlin White
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RESEARCH: “Masquerading
in mosquitoes: Surveys spot
potential new Harpellales gut
fungi with collections of Culicidae in Idaho”
Over the last year, Michael McCormick has been
studying mosquito larvae across Idaho looking for
Trichomycetes. McCormick says his work has turned
him into “a gut fungi sleuth,” following the trail of
Trichomycetes from Idaho City to Donnelly, over to
Riggins and beyond.
McCormick has learned that mosquitoes will
generally lay eggs in any unattended still water,
but the Trichomycetes inside their digestive tracts
are a bit more picky. “It’s taught me to look outside
the box and not ignore observations, even though
preconceived notions may say gut fungi should be
everywhere.”
McCormick said he would like for ecology to be
part of the rest of his life. “I
want to do work that helps
integrate man and nature.”

Rhyme and Reason
White seems to be most comfortable when he’s surrounded by learning. In one of his classes, Biology 413,
Symbiosis, White has students present on a topic of their choosing. Much like other classes you’ll find at Boise
State and around the world, the students present a PowerPoint, speak in front of the class and answer questions.
But unlike any other class, each presentation begins with a poem. A poem recited by their professor, Merlin White.
“Bounty at your feet, but it’s tough to eat. Beneath it, burrows, perhaps in furrows, or with trails intermixed,

He spends hours going over their prepared literature, getting inspired by their words to write a poem. In turn,
White likes to believe that the free-natured spirit of the class inspires the students to pursue biology.
“In Dr. White’s class, it’s really comfortable. We feel like colleagues,” said Jacqueline Pena, a senior studying
biology. “The poems show us how much he cares about the work we’re doing.”
24
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between and betwixt! When under snow, through tunnels you go!” White recites.

EXPLORE—2016 | 25

IAN ROBERTSON PHOTO

ANTS

T
IAN ROBERTSON PHOTO

They say that size matters, but don’t tell that to an
ant. Particularly an Owyhee harvester ant, which despite
its diminutive size may threaten the survival of an entire
plant species.
Or not.
Defining the role of harvester ants as contributors
to the decline of a rare flowering plant called slickspot
peppergrass (Lepidium papilliferum) is the aim of research
by Dr. Ian Robertson, professor of biological sciences at
Boise State.
The native desert plant, a member of the mustard
family, is found only in limited parts of Southwest
Idaho’s sagebrush-steppe habitat. Its dwindling numbers
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By Kathleen Tuck and Brady Moore

have put it at the heart of heated debate among land
users, conservation groups, and state and federal agencies.
For years now the plant has found itself on and off the
threatened species list.
At risk from a variety of sources such as human
development, cheatgrass encroachment, wildfires,
agriculture, off-road vehicles and grazing, to name just a
few, some researchers say the slickspot peppergrass plant
soon could become just a memory.
The plant is named for its reliance on slick spots or
shallow depressions of soil characterized by high levels
of clay and salt. The unique composition of these slick
spots allows the soil to retain moisture longer than in

IN YOUR

PLANTS
surrounding areas, but few plants other than peppergrass
can grow in it because of the high salt content.
“Because of the precarious situation slickspot
peppergrass finds itself in with respect to survival, there
is a lot of interest in learning more about the plant,”
Robertson said. “Over the years we’ve looked at its
pollination biology, population structure and population
genetics. Now we’ve transitioned to questions about seed
predation.”
Harvester ants are so called because of their diet.
These voracious desert scavengers collect and eat seeds
in droves, including those of Sandberg bluegrass, tumble
mustard, and slickspot peppergrass. In some cases, up to
90 percent of the seeds produced by slickspot peppergrass

are consumed by ants, leaving little behind for future
generations.
“We’re looking at whether and how this rare plant
species is able to persist given such high levels of seed
predation by ants,” Robertson said.
Shedding light on the question could help inform
land managers on how to better maintain or promote
peppergrass populations. Robertson says the tedious
and time-consuming work is still ongoing as the data is
collected and analyzed.
The laborious process involves sifting through the
soil samples to locate and count peppergrass seeds, which
are about a millimeter in size; it can take hours to sift
through a single sample.
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graduate student Michelle Jeffries to
determine the effect of seed predation
on the slickspot peppergrass plant.
Below: A pile of 23,228 seeds waits to
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be counted; the vial holds 5,000.
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Biologist Ian Roberts works with

MICHELLE JEFFRIES
HOMETOWN: Boise, Idaho
DEGREE PROGRAM: Master of
Science in Biology
ADVISOR: Dr. Ian Robertson
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the landscape was primarily sagebrush and harvester
ants likely weren’t as populous,” Robertson said, noting
that harvester ants don’t typically nest in areas dense
with sagebrush. “The current abundance of harvester
ants near peppergrass presents a challenge to this plant’s
survival.”
While Robertson thinks the plants will survive
this latest assault from ants, their populations appear
to be declining. Robertson points out that in addition
to being a unique and intrinsically valuable part of
the region’s natural heritage, slickspot peppergrass
could serve as a barometer for the overall health of the
sagebrush-steppe ecosystem. In other words, “Efforts to
promote the survival of slickspot peppergrass may help
to maintain and improve the ecosystem as a whole.”
Before coming to Boise State in 2000, Robertson
served as a postdoctoral fellow at the University
of Alberta in Edmonton. He received his Ph.D.
from Simon Fraser University in British Columbia.
Robertson says his projects typically involve the
development of a theoretical framework that helps
derive a testable hypotheses that then becomes subject
to investigation in the field or lab. Robertson also
has studied the predator-prey relationships between
crab spiders and insects, host choice decisions in bark
beetles, and the function and duration of parental care
in subsocial insects.

To address this question, one of Robertson’s graduate
students, Michelle Jeffries, is working to quantify how
many seeds remain on the ground after ants take all
they can consume. To accomplish this she uses cages to
protect some plants from ants while leaving other plants
unprotected. At the end of the summer she scoops up soil
samples from beneath the plants and returns them to the
lab for examination.
The data will help researchers understand whether
there are certain conditions that promote replenishment
of the seed bank despite the presence of ants. This
knowledge could lead to new approaches to mitigate seed
losses to ants, such as altering the surrounding vegetation
to make peppergrass seeds a less attractive option to ants,
or creating conditions on the ground that hinder the
ability of ants to locate and collect seeds.
“Sagebrush-steppe habitat is changing. Historically
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Slickspot peppergrass numbers vary widely from year
to year, likely in response to precipitation. Plants that
survive to reproduce can drop thousands of seeds to the
ground. Because individual seeds may persist in the soil
for up to 10 years before germinating, the drop creates
a “seed bank” that may help to ensure continuation of
the species even after one or more years of unfavorable
conditions.
What Robertson hopes to learn is whether there are
circumstances that help seeds escape the jaws – or more
correctly, mandibles – of hungry ants. For example,
perhaps during favorable years for peppergrass the ants
can’t keep up with the abundant supply of seeds, thus
leaving enough seed behind to replenish the seed bank
and ensure continuation of the species. In lean years,
when seed supply is low, the ants may consume all or
most of them.

RESEARCH: “Seed predation
by harvester ants and
herbivory by rodents: The
plight of slickspot peppergrass, a rare endemic
mustard in Idaho”
Over the past two summers Michelle Jeffries
has worked with Dr. Ian Robertson to investigate
the level of slickspot peppergrass seed removal by
Owyhee harvester ants. Jeffries said sifting through
the seeds has proven to be a very challenging
process, adding that some samples can take as long
as 48 hours of work to examine.
“It has taken up the bulk of my time recently,”
she said. “I’m currently working on finishing data
entry, processing photos, starting to look into
analysis and finishing the last few soil samples of 58
total.”
Jeffries said she has always known that her
passion lies in biology. “I was raised spending most
of my free time outside. I definitely feel at home in
the outdoors.”
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FA RMI NG,
FORAGI NG
AND HUMAN
RESIL I E NCY
HUNTER-GATHERER SOCIETIES OFFER KEYS TO
OUR PAST AND PRESENT
By KATHLEEN TUCK
Photos by ALLISON CORONA

Artifacts can tell us a lot about a culture, but

Binford, one of the 20th century’s most influential

without a deep understanding of the people who

archaeologists and a firm believer in the idea that

used them, they provide an incomplete historical

culture informs science.

record. Dr. Pei-Lin Yu, assistant professor in the

Service before receiving an unexpected letter from

recognizing that connection, artifacts are just objects.

a colleague doing research with the Pumé tribe in

years living with hunters and gatherers in Venezuela
in the 1990s

treasures the digging stick she bargained for
with one of the women.

Venezuela. He said he needed help connecting with
the women of the tribe.
“I had good pay and promotions with the Forest

and hopes to

Service,” Yu recalled, “but I knew I could only be this

set up a similar

crazy one time in my life.”

experience with

gathering trip before a thunderstorm. Left: Yu

After graduating, Yu worked with the U.S. Forest

Department of Anthropology, says that without
Yu knows what she’s talking about. She spent two

Two Pumé women hurry home from a

Yu embraced the challenge, despite losing 40

But the hunter-gatherer lifestyle continues to

an indigenous

pounds due to constant walking and periods of near

fascinate her, both because it may offer a healthier

tribe in Taiwan.

starvation. She grew to love the people and became

diet and because it allows us to explore our own

intrigued with their stubborn resistance to the

foraging origins. Now she is turning that interest

sedentary farming lifestyle.

toward Taiwan, a tropical island believed to be the

“It’s a
bridging thing
to live with a

Yu returned home and earned both master’s and

culture and reach out across time and place,” she

doctoral degrees. She spent 20 years as a federal

said. “You can see how they interact with the material

archaeologist working with Native cultures for the

world, and what that implies for ancient people.”

Forest Service, National Park Service and the Bureau

Ethnoarchaeology is a good fit for Yu. Growing up

of Reclamation before coming to Boise State in 2014.

grandmother of many South Sea cultures, including
the Malay, Filipinos, Hawaiians and Maoris.
“Neolithic Taiwan was an incubator – something
was going on there,” she said.
Hunters and gatherers lived on Taiwan for

equipment today, some still cultivate ancient crops,”

in New Mexico with a Taiwanese father and American

thousands of years before Chinese farmers

she said. “I can compare labor-intensive crops (like

mother she was fascinated by the culture of her

arrived. Yu wonders what prompted that Chinese

millet) with hardy ancient crops (like taro) and see

Latino and Native American friends, and describes

immigration 6,000 years ago and the later

what these modern-day farmers can tell me about

herself as culturally “all over the map.”

pioneering expansion into the Pacific. She feels

labor costs and resiliency.

This curiosity, combined with an interest in the
past, led her to study archaeology at the University
of New Mexico, where she worked with Lewis
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Taiwan is the perfect place to study humanity’s
resiliency and ability to adapt to new conditions.
“Although Taiwan tribes use modern farming

“Living off wild things is not only healthy but
can be productive,” she continued. “We need to
rediscover the knowledge the ancients had.”
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HEALTHY ARTS
COMMUNITIES
By BECCA BURKE

and Sciences, are overseeing the project,

in order to create awareness of

small businesses, professional

the multiple and comprehensive

development opportunities related

ways to anchor arts economic

to running these businesses

development,” Durham said.

are limited locally. With this in
mind, Durham and Ashley have

in the early stages of research

a long-term goal to start an arts

and development, Ashley and

entrepreneurship program at

Durham believe it will provide

Boise State, based, in part, on their

valuable insight and information

previous arts survey along with

regarding future strategic university

information they still are gathering

investments in the arts.

and interpreting.

universities play an important role in

which is generating excitement

the cultural and artistic vibrancy of their

among artists locally and

communities – after all, who else attracts,

nationally. The researchers are

employs and teaches artists in such large

developing and analyzing the

numbers? But until now, no one has

concept of how universities

attempted to quantify the cultural and

are cultural staples in

Durham conducted a

economic connection between institutions

their communities, while

survey of artists

for meeting this need and

of higher learning and their hometowns.

simultaneously improving

in Boise that

positively impacting artist

showed

workforce development in the

Last spring, the National Endowment

upon opportunities and

for the Arts (NEA) awarded funding to

working conditions for

two Boise State faculty toward a three-

artists.

year research project called “Universities:

“Universities are widely

In 2014, Ashley and

that

understood to be anchor

West.” The NEA supports projects

institutions in communities, but

nationwide that investigate the value and

people have not fully analyzed how

developing art and economic

impact of the arts.

universities anchor the arts specifically,”

development opportunities within

Durham said. “This is part of what is unique

their communities.

of community and regional planning, and
Dr. Leslie Durham, professor of theatre arts
and associate dean of the College of Arts

about our project.”
Ashley and Durham hope to create a
comprehensive exploration of the cultural
and economic impact universities like Boise
State have on the development of arts
communities in smaller western cities. This
roadmap could later be duplicated in other
cities and regions.
Durham said that their research has the

ALLISON CORONA PHOTO

potential to help local leaders across the

understanding how communities
and institutions efficiently
assess and evaluate their
involvement in the
economic development of
the arts.
“We believe that
beyond a region-wide
snapshot, it also
will be useful for

that value into new actions that support

Treasure Valley and beyond,”

Durham and Ashley see

and university strategic plans – recognize
arts play in their communities and translate

exceptionally well positioned

their tool as instrumental in

West – the men and women crafting urban
the real economic and cultural value that

“We think Boise State is

said Durham.

Cultural Anchors in the Intermountain

Dr. Amanda Ashley, assistant professor

public universities
to evaluate the
perceptions and

the arts.
One of the major goals of the study
is to develop an assessment tool enabling
universities to determine how they

Leslie Durham and Amanda Ashley pose in front of Chad Erpelding’s artwork

currently support artist-driven economic

in the Visual Arts Center Gallery 1. They are developing a tool to assess how

development. The tool also would

universities are engaging with local arts communities.

help cultivate the universities’ role in
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while many local artists do launch

JOHN KELLY PHOTO

ARE VITAL TO

It seems obvious that colleges and

realities of artist-driven investment

Although the project is still

PATRICK SWEENEY PHOTO

UNIVERSITIES

JOHN KELLY PHOTO

ARTISTIC
ENDEAVORS

ALLISON CORONA PHOTO

CREATIVE
ACTIVITY
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DR. ARTHUR SCARRITT

IN
PRINT

This anecdote was the spark for Scarritt’s book.

“Guide to Surviving the
Zombie Apocalypse: Or a
Year of Teaching”

Damian, son of a village patriarch, had the benefit

By Dr. Chris Haskell

that a villager named Damian had sold them a free
tractor donated by Japan, then pocketed the money.

of a formal education. His knowledge of Spanish, along
ALLISON CORONA PHOTO

with his native Quechua, allowed him to move easily
between the village and the city, straddling indigenous
and mixed, or Mestizo cultures. He earned peoples’
trust, built relationships with officials and was able to

assistant professor of Educational

village.

Technology, logged eight years

In one scheme, Damian convinced villagers to sell

RACIAL SPOILS
FROM NATIVE SOILS:
HOW NEOLIBERALISM STEALS INDIGENOUS LANDS IN HIGHLAND PERU

A MORALITY TALE
OF POWER AND
DISENFRANCHISEMENT
By ANNA WEBB

and Nevada. He’s called upon that

project that would, he said, lift them out of poverty. He

expertise to write the book he

fled with the money, leaving the village in financial and

describes as “true stories about life

psychological ruin. The advent of Evangelical religion

in the classroom,” and some “wildly embellished

helped villagers trust one another again and operate in

versions of true stories.” The book is intended as a

ways that benefited the community. It also made them

text for teachers in training. As the title hints, it’s

vulnerable to Damian when he returned. Religion also

a humorous response to the typical professional

kept them from lynching him.

development texts that Haskell found a bit dull.

True to character, Damian had a bigger scheme in

Pre-service teachers will certainly find

the works. A 1995 law had provided for the division of

practical strategies in this book that includes

land into private tracts as well as the retention of older

instruction on using technological tools and

native communal land systems. The law gave villagers

websites like Smartsheet and 43 Things to chart

the option of a vote to choose.

classroom progress. They’ll gain from his sensible
wisdom — “don’t trust students with messages to

favored privatization. They wanted to use the land

parents; don’t assume parents read your emails;

to generate cash. The majority of families in the

use the same communications that your students,

village, fearful of losing their land, wanted to keep the

parents, and families do.” But that will be in

traditional communal system. Scarritt met a villager

addition to the laughs.

In Arthur Scarritt’s new book, a con

named Pedro — a Damian foil — and watched as he

On the topic of new technology, Haskell

man, an advocate for native rights, and

led the charge against privatization. Damian led his

writes, “But alas, many of the teachers thought

an Andean mountain village symbolize

own pro-privatization intimidation campaign. When

‘twittering’ and ‘tweeting’ was when you peed in

a larger picture of the persistence

the issue came to a vote, a majority of villagers voted

your pants a little. I wish I was making this up.”

of racist colonial systems that keep

against putting lands in private hands. The vote was for

indigenous Peruvians in poverty.

naught. Village elites ignored the defeat and imposed

people like Abe Lincoln, or Carrot Top,” quipped

privatization upon the resisting villagers.

Haskell, who in the past has written more

Between 1999 and 2003, Scarritt,
an associate professor in the
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as a classroom teacher in Idaho

their cattle and give him the money to subsidize a

The village’s elite families, including Damian’s,

By DR. ARTHUR SCARRITT

Chris Haskell, a clinical

gain power over the distribution of resources in his

“My book asks about the racial divisions between

“Each chapter begins with a quote, from

traditional textbook material on teaching and

Department of Sociology, was living

Mestizos and rural, indigenous people, and about how

currently writes under a pseudonym for the

in the village of Huaytabamba (all

those divisions provide certain people, like Damian, with

popular “mommy blog” How Does She?

names are pseudonyms), researching

outsized power,” said Scarritt.

Ultimately, Haskell wants new teachers to

his dissertation on how impoverished

Progress for native people can only come, he

residents were confronting globalization. He’d seen a tractor

added, when various sectors of society no longer

absolutely. If we do this correctly, they’ll read it

in the village and hadn’t been able to figure out why the

depend on the continued disenfranchisement of native

and realize this actually was about something,” he

villagers scorned the piece of farm equipment. It turned out

people in order to prosper.

said.

learn from his book. “It has a serious purpose,
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IN PRINT

LAST WORD

“Showdown in the Big
Quiet: Land, Myth and
Government in the
American West”

“Postcolonial Theory and
Avatar”

“Film and Education:
Capturing the Bilingual
Communities”

By Dr. Gautam Basu
Thakur

By Dr. Claudia Peralta

By Dr. John Bieter

Outdoor writer and Idahoan Ted

Gautam Basu Thakur’s book is part of

Claudia Peralta’s book details a

Trueblood gave Owyhee County its

the series “Film Theory in Practice,”

documentary class that took place at

nickname, the “Big Quiet,” said John

which looks at popular film through

Boise State during the summers of

Bieter, a professor of history. The

literary theories. The editors matched

2012-2014. Peralta, a professor in the

county is the largest landmass in

Basu Thakur, assistant professor of

Department of Literacy, Language

the lower 48 states with the fewest

English, with postcolonial theory

and Culture, Dr. Peter Lutze, former

number of people — a massive place

based on his expertise in critical

professor in the Department of

that can be mysterious and unknown, even to a

theory, previous publications on filmmakers

Communication, and Fulvio Orsitto, associate professor

native Idahoan.

Michael Haneke and Satyajit Ray, and research on

and director of the Italian and Italian American Program

globalization and neoliberalism. Basu Thakur chose

at CSU, Chico, worked with visiting filmmaker Fabio

of the depth and breadth of the research in ecology,

While researching another book, Bieter happened

the James Cameron blockbuster “Avatar” as his

Caramaschi and graduate students from several

evolution and behavior being conducted here at

upon the story of Omaechevarria v. State of Idaho,

focus.

disciplines. Under the guidance of the professors and

Boise State University.

a case pitting Basque sheepherders against cattle

Caramaschi, the students created documentaries that

Environmental Research
Continues to Improve
and Inform Our Lives
This issue of EXPLORE magazine highlights some

The stories featured on these pages represent

ranchers in a question over land use. When the case

The first part of Basu Thakur’s book is an overview

explore three sometimes marginalized groups in the

only a fraction of the many issues affecting the

went before the U.S. Supreme Court, the court sided

of postcolonial theory — what happens to

Treasure Valley: Latinos, refugees and incarcerated youth.

natural world that we tackle every day in our labs

with the cattlemen.

indigenous peoples, to language, to culture, to

Bieter continued his Owyhee inquiry and produced

civic systems, during colonization? What happens

“We wanted to bring together communication students

in geological sciences, chemistry, physics and other

in its aftermath when a colonizer has departed?

who have studied film and bilingual students with

disciplines where faculty and student researchers

strong foundations in diversity on a local and global

strive to understand and improve the physical world.

“Showdown,” a look at Owyhee County through
six stories that resonate with characters and

and in the field. You’ll find similar areas of emphasis

The second part of the book concerns Basu

level,” said Peralta. “Pedagogically, we also wanted our

While many colleges and universities have

controversy. Three are stories of the “Old West,”

Thakur’s postcolonial “read” of the popular film.

project to have a strong foundation by having students

environmentally based programs, at Boise State

pre-1918, including Omaechevarria, as well as what’s

On its surface, “Avatar” criticizes the colonization

engage in collecting and analyzing qualitative data.”

we are looking at issues that few others address.

been called the “last Indian massacre” in 1911, and a

of the alien world Pandora and the exploitation

mining claim dispute from the 1860s.

of its natural resources. It even provides a heroic

Her book explores how the partnership between

particularly the study of the raptors, songbirds and

figure in the form of Jake Sully, a man from Earth

the professors, Caramaschi and the students came

threatened species that call Idaho home.

who shifts his loyalties from the colonizers to align

about and how it developed. Caramaschi, whose

Bieter’s stories from later decades include that

For instance, we do bird research like no one else,

And even though much of what we do is

of murderer Claude Dallas, of the Saylor Creek

himself with Pandora’s native Na’vi. But in effect,

film and written work has focused on ethnological

uniquely situated to our Intermountain region, the

Bombing Range or “modern range war,” and the law

with all of its romantic visions, the film’s anti-

subjects including the nomadic Tuaregs of North

lessons learned are applicable around the globe.

signed by President Obama in 2009 to protect the

colonization resolution becomes kind of a balm,

Africa, encouraged students to conduct interviews

Based on their expertise and experience, our

Owyhee River Wilderness.

said Basu Thakur, that “makes us lose focus on the

at the university, but also to venture into the larger

researchers often are consulted as international

real thing.”

community, said Peralta.

experts and are included in grants and projects far
beyond our borders.

A middle chapter serves as “connective tissue,” said

In the end, we want to inform the dialog about

Bieter. It explores the meaning and persistence of

“Avatar” creates an illusion for viewers that all

The book, she added, will be a guide for educators

Old West mythology across the country and the

is well in the world outside the cinema, even as

who want to create a similar project using film to look

the diversity of life on Earth and how we can ensure

world, and the ongoing dialogue between those

very real colonizers continue to exploit very real

at social issues and help students understand their

a healthier ecosystem for generations to come.

ideas and the character of the West today.

people.

communities.
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– DR. MARK RUDIN, VICE PRESIDENT
FOR RESEARCH and ECONOMIC DEVELOPMENT
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DIVISION OF RESEARCH
AND ECONOMIC DEVELOPMENT
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Spotted!
Boise State students have opportunities to study wildlife around the world, including this
leopard spotted at the Bandhavgarh Tiger Reserve in India. Boise State raptor biologist
Dr. Marc Bechard provided students with a close-up look at India’s critically endangered
wildlife, including tigers, leopards and vultures.

