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Feature Article

When two DNA markers tell you
different stories, life gets interesting…
By Jer Pin Chong

Now that I think of it, I have been studying

freshwater mussels for ten years. I am often asked
this question, “Why do you work on freshwater
mussels?” This is normally followed by the next
question, “Can you eat them?”, but we won’t go
there. The answer, however, is simple; freshwater
mussels are one of the most endangered faunas
in North America. It is surprising how little we
know about these creatures. Some mussel species
have gone extinct before we were able to study
or understand them. These are the reasons why I
wanted to study freshwater mussels.
Freshwater mussels have important functions in
aquatic communities. Many people step into a
river without knowing that freshwater mussels
are hiding between the rocks they step on, and
doing wonders for the ecosystem. They stabilize
the stream bottom, increase habitat diversity, and
their feces provide nutrients for other organisms
of the aquatic community. The open circulatory
system of mussels exposes them more directly to
the chemicals in the water, making them natural
indicators of water quality. Habitat degradation,
pollution and competition from invasive species
are the main factors that threaten native mussel
populations.
My Ph.D. research includes several projects that
use genetic data to address questions important
for developing conservation strategies for these
endangered organisms. A large portion of my
dissertation involves species delineation – in
other words, trying to figure out how many

Jer Pin is holding the first pink mucket he found. Pink
mucket (Lampsilis abrupta) is a federally endangered
freshwater mussel species. (photo S. Faiman)
mussel species there are in a certain area or
watershed. For years, freshwater mussel species
have been designated based on morphology
(shell shape, size, thickness, color, etc). However,
environmental factors such as space limitation or
parasite infestation easily influence shells. Such
features as shell coloration and thickness are

Many people step into a river without knowing that freshwater mussels are
hiding between the rocks they step on, and doing wonders for the ecosystem.
continued...
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Figure 1. Cyprogenia specimens collected from Arkansas looked like intermediate form of two currently
recognized species the western fanshell and fanshell pearlymussel. (photo J. Harris)
used for identifying species, but may be heavily
influenced by the nutrient levels and chemical
components in the rivers. This is why the use of
genetic data is so powerful, because it allows us
to understand relatedness among individuals,
populations, and species. We can also use genetic
data to determine which shell characteristics are
useful for identifying different groups of mussels.
One of my projects is to verify the number
of species in the freshwater mussel genus
Cyprogenia. Current taxonomy recognizes
two Cyprogenia species: the western fanshell
Cyprogenia aberti (Conrad, 1850) and the fanshell
pearlymussel Cyprogenia stegaria (Rafinesque,
1820). The western fanshell is currently found
in tributaries west of the Mississippi River,
while the fanshell pearlymussel is a federally
endangered species that occurs in river basins east
of the Mississippi River. The western fanshell is
typically thin, triangular or quadrate in shape. The
fanshell pearlymussel has a more rounded shell
and is fatter.
As part of their life cycle, freshwater mussel
larvae have to parasitize a fish before they
can become fully mature and complete their
reproductive cycle. Often larvae “hitch a ride”
on host fishes, which serve to disperse larvae to
new habitats. Due to limited dispersal range of
the host fish of Cyprogenia, it was a common
belief that the Mississippi River was a barrier

between the two Cyprogenia species and their
ranges did not overlap. Recently, specimens that
look like the endangered fanshell pearlymussel
were reported in Arkansas, outside of the normal
range of the fanshell pearlymussel (Figure 1).
This raised a series of interesting questions: Did
the fanshell pearlymussel expand its range to the
other side of Mississippi River with the help of
host fishes? Did they hybridize with the western
fanshell mussels that are ‘native’ to that area? Or
was the original designation of two species of
Cyprogenia on either side of the Mississippi River
not accurate?
Dr. Jeanne Serb in the Ecology, Evolution, and
Organismal Biology Department (EEOB) here at
Iowa State University previously worked on these
questions. Dr. Serb used genetic tools (specifically
a portion of the mitochondrial DNA, which
is passed from generation to generation along
matrilines, or female offspring only) to investigate
the relationships between species of Cyprogenia,
and discovered that there were at least two very
different groups in western fanshell mussels (Serb
2006). The two distinct groups are found together
in several drainages. In their follow up paper,
Serb and Barnhart (2008) discovered that one
group produces red conglutinates, and the other
group tends to produce brown conglutinates
(Figure 2). Conglutinates are clusters of larvae
and unfertilized eggs that mussels like Cyprogenia
used to attract the host fish. These conglutinates

continued...
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Figure 2. Two color morphs (red and brown)
of conglutinates produced by Cyprogenia.
Conglutinates are clusters of mussel larvae and
unfertilized eggs that some mussels produced to
lure host fish. Based on my data, one mitochondrial
group of Cyprogenia tends to produce red
conglutinates, another group tends to produce
brown conglutinates. (photo C. Barnhart)

are released from female mussels and often look
like benthic invertebrates. When fish attack these
conglutinates thinking they are food, the mussel
larvae inside the conglutinates burst out and
attach onto the fish. After they infest the fish,
the mussel larvae will transform into juvenile
mussels, drop off the fish and start filter feeding
as adults. Serb and Barnhart (2008) hypothesized
that when one conglutinate color becomes
abundant and dominant in a population, host fish
may avoid that color and start to attack the less
common color morph.
I wanted to test Dr. Serb’s results and hypothesis
by examining if the pattern she observed using
mitochondrial DNA also occurred at nuclear
genes, which are genes passed from generation
to generation by both parents to their offspring.
The two Cyprogenia groups differed by 14% at the
mitochondrial gene Dr. Serb examined. Logically,
I predicted that they should divide into the same
two groups when examining nuclear genes. I also
expanded the scope of the study to include more
samples of the western fanshell and the fanshell
pearlymussel. When I used mitochondrial DNA,
my study corroborated the findings of Dr. Serb
indicating division of Cyprogenia into two major

groups, both of which were present at most of
my sampling sites. Analysis of the nuclear DNA,
however, did not support this finding; rather,
it supported three independent evolutionary
lineages that match the pattern of major river
basins (Figure 3). My data also suggested that the
mitochondrial gene in Cyprogenia maybe under
selection. The color of the conglutinates was
strongly correlated with the mitochondrial gene
sequence, indicating some connection between
the two. A gene that is under selection may not
properly reflect the evolutionary relationship
among species. As a result, my taxonomic revision
is based primarily on the pattern produced by the
nuclear data.
I concluded that there are currently three
distinct evolutionary lineages of Cyprogenia.
The distribution and the endangered status of
the fanshell pearlymussel are not affected by
this study, and remain unchanged. The species
formerly known as the western fanshell however,
should be separated into two distinct lineages.
According to my results, one lineage is found
in the Ouachita region (Ouachita and Saline
river systems), and the other lineage occurs in
the Ozark region (Black, St. Francis and Spring
river tributaries). The Ozark and Ouachita
lineages occur closer together on the landscape
and are more genetically similar to each other
than the fanshell pearlymussel. Interestingly,
these relationships match the pattern of those
found in other aquatic organisms that inhabit
the same regions, and may indicate that the
same historical processes (such as geographical
isolation and limited gene flow) have affected all
of these organisms in a similar way. I proposed
that these three Cyprogenia lineages should each
be considered as evolutionary significant units
(ESUs) until further studies have been conducted
to examine the morphological distinction,
reproductive barriers and host fish requirements
for each Cyprogenia lineage. ESUs are populations
that need to be conserved because they are
geographically isolated and different in genetic or
morphological traits.

continued...
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Figure 3. Distribution of Cyprogenia population clusters identified based on STRUCTURE analysis
corresponded with major hydrologic basins. (http://mussel-project.uwsp.edu/)
When I started this project, I had no idea
that it would grow from what I thought was a
straightforward question about how many species
of mussels there were to include questions about
incongruent DNA markers and natural selection.
Science is full of unexpected results. That’s what
makes science interesting and addictive.

Science is full of unexpected
results. That’s what makes science
interesting and addictive.

References:
Serb JM (2006) Discovery of genetically distinct
sympatric lineages in the freshwater mussel
Cyprogenia aberti (Bivalvia: Unionidae). Journal of
Molluscan Studies 72, 425-434.
Serb JM, Barnhart MC (2008) Congruence and
conflict between molecular and reproductive
characters when assessing biological diversity in
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Unionidae). Annals of the Missouri Botanical
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Jer Pin Chong is a Ph.D. student in NREM, advised by Dr. Kevin Roe. He received

his Bachelor’s and MS degrees from Utah State University. His research interests are
conservation biology and population genetics. Jer Pin has studied freshwater mussels
for most of his career and is interested in applying population genetics to wildlife
conservation.
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Herbaceous layer restoration:
Assessing key species and opportunities for nursery growers
By Emily Altricher

When most people walk into a forest, they only

see the trees. This mindset is so predominant
that traditional foresters refer to plants in the
understory layer (defined as plants less than one
meter tall) as “step-overs”. However, in spring, the
wildflowers of the understory layer become the
most beautiful part of the forest. On the earliest
days of spring in Iowa, sometimes before the
snow has fully receded, snow trilliums blanket
the forest floor, and Virginia bluebells and
spring beauties soon follow. These species tend
to disappear just as quickly as they arrive, but if
you look closely, you can see the tiny, dainty first
leaves of wild ginger, goldenrod, and jumpseed
that flower later in the summer.

Despite the aesthetic and ecological importance
of the understory layer, many forests in Iowa are
missing this suite of species. They may have only
bare ground under the trees or be overrun with
invasive species. Cattle often graze in forests
in Iowa, and overgrazing and soil compaction
disrupt the leafy structures and root systems of
native herbaceous species.
Restoring the forest understory layer is an
important task, but it has challenges. Only a
limited number of nurseries sell native understory
species, and the plants tend to be expensive.
There is also the risk that transplanted plants will
not survive herbivory or climatic conditions at a
new site. Even if the plants do survive, they may
not reproduce or spread as rapidly as impatient
humans would like them to spread.

Early-flowering understory species—known as
spring ephemerals because they appear for such
a short time—are not simply
beautiful; they also serve an
important ecological function.
Because spring ephemerals are
actively growing before trees
put out leaves, they absorb soil
nutrients that would otherwise
be lost from the system. Spring
is a peak period for nutrient
leaching from crop fields,
so the understory layer can
remove some of the transported
nitrogen and phosphorus that
would otherwise pollute and
degrade nearby waterways.
The roots of understory plants
can also hold soil and prevent
erosion, which can be a major
problem in steep streamside
forests.
Emily Altrichter digs up the local population of Virginia bluebells
(Mertensia virginiana) near Ames. (photo J. Thompson)

continued...
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Restoring the forest understory layer is an important task, but it has its
challenges.
Questions about where restorationists can obtain
plants further complicate restoration efforts. The
scientific literature focuses heavily on genetic
differentiation, which occurs when plants of
the same species growing in different areas
have evolved to be genetically distinct from one
another. Some scientists are concerned with
the practical restoration implications of genetic
differentiation. If an individual that is genetically
suited to one climate is transplanted to an area
with different climate, the individual might be
ill-adapted to its new environment and may not
survive. It is also possible that the transplanted
individual will reproduce with the existing
population, and the offspring may survive but
reproduce less successfully than the native parent
plant. This is called “outbreeding depression.”
Conversely, restorationists are concerned that
individuals that are genetically distant from
populations of interest will be more successful
than the local populations and may outcompete
and ultimately replace the local genetic lineage.
This process is called “genetic swamping.”
Outbreeding depression and genetic swamping
are difficult to measure, and the question of plant
sourcing has become a theoretical and
ethical debate, as well as a scientific one.
One plant trait that scientists often
overlook in discussions of genetic
differentiation is phenotypic plasticity.
Plants can change their growth patterns
in response to environmental conditions.
A single genotype can produce a range of
traits (such as leaf size or height) based
on the conditions in which it grows.
Phenotypic plasticity possibly could
mask genetic differences between two
populations. In other words, two plants,
one local and one non-local, planted
side-by-side in the field, may respond to
climatic, soil, and herbivory conditions
in similar ways. If this is the case, it may

have major implications for restorations. If two
genetically different plants perform identically
in the field, some scientists and land managers
may argue that the plants could be used
interchangeably in restoration.
My Master’s project seeks to address the scientific
and human aspects of understory restoration.
Specifically, I am studying local and non-local
populations of six key understory species: wild
ginger (Asarum canadense), Virginia waterleaf
(Hydrophyllum virginianum), Virginia bluebells
(Mertensia virginiana), jumpseed (Polygonum
virginianum), hispid buttercup (Ranunculus
hispidus), and zigzag goldenrod (Solidago
flexicaulis). Last spring, I collected individuals
from local populations near Ames, along with
non-local populations from the Yellow River
State Forest in northeastern Iowa to transplant
to three city parks in Ames and pots in the
Iowa State University Forestry Greenhouse.
I chose to collect my non-local population
from northeastern Iowa because its climatic
and topographical conditions differ enough

A very young zigzag goldenrod (Solidago flexicaulis)
emerges from the snow in mid-April. (photo E. Altrichter)

continued...
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The question of plant sourcing has
become a theoretical and ethical
debate, as well as a scientific one.
from central Iowa to possibly lead to genetic
differences. Between April and October 2014, my
undergraduate research assistant, Cody Griffin,
and I measured vegetative and reproductive traits
for each population, such as leaf number, leaf size,
plant height, number of flowers, and number and
weight of seeds. We will use these measurements
to determine whether genetic differences between
the local and non-local populations relate to
differential performance in the field.
I also want to understand whether nursery
owners and people performing restorations are
concerned about the genetic sources of their
plant stock. To address this question, I will
create and administer a survey that focuses on
attitudes towards restoration, knowledge of key
terms associated with genetic differentiation and
phenotypic plasticity, sources of information on
restoration, and whether plant source affects what
people will buy and sell. The study will investigate
attitudes about plant sources and how attitudes
affect supply and demand of understory species.
As I continue to collect and process data from my
first field season in Spring 2014, I seek to observe
measurable differences between local and nonlocal populations. In Spring 2015, I will evaluate
which individual plants survive. If many of the
transplanted individuals survive the winter, more
restorationists and land managers may be willing
to spare the initial expense and labor of planting
ecologically valuable spring ephemerals.

Individuals from each species are potted in the
greenhouse so that we can compare how the two
populations respond to uniform conditions. This is
a Hispid buttercup (Ranunculus hispidus) individual
about a week and a half after it was transplanted.
(photo E. Altrichter)

Emily Altrichter is a second-year MS

student in Environmental Science. Her
research was brought to you by great
advisers, Drs. Janette Thompson and
Cathy McMullen, and truly excellent fellow
graduate students, who talked her through
the drudgery of flower-counting in the
greenhouse and sometimes even helped!
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Subtle lessons learned
By Chris Anderson

Natural resource researchers are subject to the

brutalities of Mother Nature. This hard lesson
learned by many conservationists, famed by
Teddy Roosevelt, is a humbling reminder that we
are not almighty conquerors of nature. Whether
we research bears, bees, or buttercups, nuisances
like heat stress, poison ivy rash, or ironically,
the subject species themselves, can give us grief,
encouraging mishaps and poor decision making.
Effective researchers spend months preparing for
the mental and physical rigors of data collection,
but unexpected events can get the better of us.
I’m certainly no exception.
I research mountain goats, yes those… things.
Not many people know what mountain goats
are or the difference between mountain goats

and bighorn sheep. That’s not surprising because
few people have ventured to areas remote
enough to see them. Mountain goats (Oreamnos
americanus) and bighorn sheep (Ovis canadensis)
are closely related charismatic megafauna
prized by sportsman and wildlife enthusiasts.
Unfortunately, respiratory disease has plagued
populations of bighorn sheep and caused mass
die-offs. We have been able to observe this for
the last century in bighorn sheep, but its lessconspicuous cousin, the mountain goat, has not
received as much attention.
To bridge the disease ecology knowledge
gap, I trekked into Nevada’s East Humboldt
Wilderness to observe them. That’s easier said
than done: in Iowa, ‘wilderness’ is a fable. To put
it in perspective, while observing an animal in the
wilderness, if I suddenly had a craving for
a greasy diner burger and a warm shower, I
The top photo shows a ewe and lamb bighorn
sheep, and the bottom photo shows a nanny
and kid mountain goat. (photo J. Hoffmann)

continued...
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...in Iowa, ‘wilderness’ is a fable.
would have to rock climb, hike loose scree rock
slopes through clothes-tearing brush, and trek
across large snow fields with a 40 pound bag
slung over my shoulder for up to 16 hours! It
doesn’t end there. I would then need to navigate
a pickup truck off the side of a mountain on a
trail designed for mechanical punishment and
off-road jeep enthusiasts. The white-knuckle,
stomach-turning trip would conclude with an
hour commute to the nearest town. The whole
process is so cumbersome that the only plausible
solution is to eat freeze-dried food, again.
Imagine, however, if the reason to go to town is
not a burger, but something more dire. The field
notes that follow span three days of my research
in the wilderness of Nevada in July 2014.

					3 July 2014
C. Anderson 				
Hole-in-the Mountain Peak
15:00 Partly cloudy, windy, 65°
With my feet dangling over a 100 foot vertical
cliff, I split my attention between a topography
map spread in my lap and a group of mountain
goats grazing 200 feet below me. Not willing to
accept my misfortune, but I am cliffed-out. The
terrain is too rugged to proceed and it will take
me a full day to backtrack and end up a stone’s
throw from where I sit. Sighing, I looked a last
time at the kids bouncing from rock to rock,
when one stops and begins to defecate. Feces
can tell a lot about animal health! Stool analysis
can reveal parasites, bacteria, viruses, toxins, and
foraging habits. Collecting even a few pellets
would be a huge opportunity, but now time is
of the essence. Fecal samples degrade rapidly
when exposed to sunlight. Even though it is only
an hour till sunset, I want to collect this sample

I sketched two elusive rams during field observations. (C. Anderson)

continued...

11

Gifford’s slobbery kiss lets me know I am alive.
before dark. I’ll need to reevaluate a chute I’ve
seen mountain goats scale before, and if it’s
navigable I won’t need to backtrack.
C. Anderson
Lizzies Basin
19:00 Overcast, cold, 50°
One foot wide shelves are separated by eight
vertical feet. It is far too steep to carry a backpack,
so I leapfrog down a shelf without my pack and
reach back up to retrieve it. I drop down to the
next shelf with the pack and clamber back up to
repeat the process with my dog, Gifford; he is
far too wise to follow me on his own. Climbing
laboriously up and down, I gradually make my
descent until I stand shaking from exhaustion and
adrenaline several feet above a menacing snow
field. Eight feet of snow remains in the shade of
towering cliffs; however, snow sloughs downhill
are creating a huge trench between the cliff wall
and snow. Gifford reveling at the sight of snow
makes the decision for us. I cannot rock climb
any further, so we need to make a leap of faith. I
strap into my pack and aim to follow my trusty
hound, hoping to land far enough into the snow
to prevent collapsing into the trench but close
enough to the edge to prevent uncontrollably
sliding down the steep snow field. I hit my mark
and stand sneering in accomplishment at the cliff,
right as my feet slip. Like a turtle on its carapace,
I am sliding and fast. Forty yards downslope, the
snow gives way to jagged tire-sized boulders. I
dig in with my hands and feet. Time slows, but
I don’t. White-water swim training kicks in as I
prepare for the bottom: feet first, legs bent, waist
up is the best way to absorb a blow.
Gifford’s slobbery kiss lets me know I am alive.
The pain is immediate and I am bleeding: my
right thigh fronted most of the impact. I quickly
admire my future scars and wrap my leg with

fabric strips cut from my t-shirt to stop the
bleeding. Light is fading fast; I need to find the
feces and a place to sleep. Still a two-day hike
from my vehicle, I stumble to my feet to see if
I can walk. Fortunately, my snow ride down the
mountain left me near the goat droppings, so
I pick my way out of the boulders and recover
the sample by headlamp. To save time and avoid
another fall in the dark, I opt to build wall from
loose stone so I won’t roll off the mountain while
I sleep.
					4 July 2014
C. Anderson
Lower Herder Creek
18:00 Overcast, cold, 40°
Despite the relative security of my rock wall,
sleep is fitful with dreams of sliding down the
mountain. Overnight the temperature plummets
below freezing. I rise with the light and start
hiking to finish my survey. Even though I’m
stiff and bruised, I hike fast to stay warm and
on schedule. I only rest when I pause to spot
and observe animals in each drainage along my
path. I stumble and fall often, my frustration
boiling; the clumsiness I blame on my foolish
injury from yesterday. By nightfall, I have used
every bit of t-shirt to patch scrapes from careless
falls. I shimmy into a narrow cave and wedge
tree branches in the opening to block the wind.
I’m lightly dressed and ill-prepared for another
freezing night. I double-check my watch in
disbelief: this is July.
					5 July 2014
C. Anderson
Lower Herder Creek
9:00 Partly cloudy, cold, 30°
I awake cold, exhausted, sore, frustrated, utterly

continued...
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Chris and Gifford trek through the fresh July snow. In the background looms the cliff and snowfield they
abruptly descended. (photo J. Hoffmann)
defeat. I peered through the pine boughs
continuously rubbing my eyes, but the fresh
snow won’t go away. I roll out of my rock motel
far enough to have headroom to sit and light
my cooking stove. The warmth of the fire and
crisp air clear my head. I reflect on my struggles
the past few days and decide that I’d better slow
down because I am severely dehydrated. Melted
snow is the only safe drinking water, but in the
cold temperatures I am drinking faster than it can
melt in my Nalgene.
On my second cup of hot chocolate, movement
catches my eyes. Two radio-collared bighorn
rams, the most elusive of all the marked animals
on the mountain, walk into the drainage and
bed 100 yards below me. The landscape is
inexhaustibly beautiful. We share a moment
admiring the beauty together, and I realize there

is no place I’d rather be. After recording my
observations, I will begin the journey out of the
mountains with a new spring in my step. I’ve
learned an invaluable lesson: to always keep a
clear mind and know my personal limits and
safety. More importantly, this is my absolute
passion.

Chris Anderson is an MS student

majoring in Wildlife Ecology. He is
advised by Dr. Julie Blanchong and Dr.
Paul Plummer. His primary interests
include ecology of large mammals and
natural resource aviation.
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NREM Welcomes New Faces
Dr. Jim Adelman
Jim joined the department of Natural Resource

Additional analyses have shown that higher
Ecology and Management (NREM) at Iowa
burdens of gut parasites predict reduced immune
State University in January 2015 as an Assistant
responses to microparasites (such as bacteria and
Professor focusing on animal ecology and wildlife
viruses), a pattern Jim hopes to explore further in
biology. His core research seeks to understand
Iowa and on the West Coast.
why individual animals vary so much in their
responses to infectious
diseases and the consequence
of this variation for disease
dynamics within and across
populations. He comes to
ISU from a postdoctoral
position at Virginia Tech,
where he worked with Dana
Hawley on the interplay
between an emerging wildlife
pathogen, Mycoplasma
gallisepticum, and its new host,
the house finch. Although
this disease cannot spread
to humans, its origins from
poultry and recent spread
across North America
provide a powerful model for
understanding how individual
(photo Cassandra Nunez)
variation facilitates disease
emergence. Jim plans to
continue investigations into this disease system,
In his first year in the NREM department, Jim
asking about the evolution of both host and
is looking forward to teaching hands-on courses
pathogen, and assessing how likely the pathogen
like Ecological Methods (Spring 2015) and
is to spill back into its original hosts, chickens.
Wildlife Ecology and Management (Fall 2015,
with Cassandra Nuñez). He is also excited to
Prior to his stint in Virginia, Jim earned his
build new collaborations with NREM faculty and
Ph.D. in Ecology and Evolutionary Biology from
students, working on a diversity of avian species
Princeton University, working with Michaela
and blending individual-based physiology with
Hau. His dissertation focused on immuneapplied topics in land-use change, conservation,
system differences among populations of song
and toxicology. Finally, Jim is thrilled to serve as
sparrows. Working in the laboratory and field
the faculty advisor to Field Notes, working with
(from California to Alaska), this study revealed
such dedicated and driven graduate students (and
potential molecular mechanisms underlying
no, that wasn’t added in the editing room).
latitudinal variation in febrile and behavioral
responses to simulated bacterial infections.
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NREM Welcomes New Faces

Dr. Cassandra Nunez

Cassandra is a new Adjunct Assistant Professor

in NREM. Her research integrates animal
behavior and physiology to answer both applied
and basic questions, using feral horses as a model
system. Definitely a Jersey girl, Cassandra grew
up in Bloomfield, New Jersey and then earned her
BS at Rutgers University where she studied the
effects of photoperiod vs. hormone treatments on
the reproductive behavior of female goats. She
then completed her Ph.D. with Dan Rubenstein
at Princeton University, investigating motheroffspring relationships in feral horses. Her research
took an applied turn when the National Park
Service at Shackleford Banks, North Carolina
requested her consultation when planning to
remove feral horses infected with equine infectious
anemia. Since then, she has continued her applied
research and worked in conservation and education.
Following graduate school, she led an Earthwatch
project at the Lewa Wildlife Conservancy in Kenya
to develop more effective conservation strategies
for Grevy’s zebra, and a year later, she managed the
Carnivore Disease Project, which investigated how
domestic dog diseases like rabies and distemper
are spread to wildlife in the Serengeti National
Park. She spent a semester teaching Conservation
Biology with the Organization for Tropical
Studies in South Africa, and after returning
home, developed an education and outreach
program at the Phillip Boyd Deep Canyon
Desert Research Center with the University of
California, Riverside. She found that she missed
conducting research and teaching in a more
classical setting, so she returned to Princeton
to resume her research with feral horses and to
teach Comparative Physiology.
These days, her research focuses on how
understanding the behavioral ecology of species
can better inform their management. For
instance, she has found that mares treated with
the contraceptive porcine zona pellucida (PZP),

exhibited significant changes to both their behavior
and reproductive physiology. Evidence suggests
that alterations to application schedules can reduce/
maintain population numbers and also prevent
changes to recipient behavior and physiology.
In the future, Cassandra is planning to investigate
how these changes in mare behavior and
physiology may impact other individuals with
which they associate, how the treatment of
individuals with PZP (which activates the immune
system to achieve infertility) may affect immune
system evolution, and the degree to which mares
recover from these changes after the cessation
of contraception treatment. In addition, she is
initiating collaborations with researchers in South
Africa to explore the effects of contraception
management on male-female dynamics in African
elephants.
Cassandra is excited to teach a Wildlife Behavioral
Ecology seminar this spring in which she and
her students will discuss wildlife behavior, how it
relates to the habitats in which animals live, and
how these lessons are important for conservation
and management. This coming fall, she’ll be
applying her experiences abroad to teaching
International Wildlife and co-teaching Wildlife
Ecology and Management with new Assistant
Professor, Jim Adelman.

(photo Jim Adelman)
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It’s a bird, it’s a plane, wait…it’s a carp?
By Carlos Camacho

It used to be every fisherman’s dream to have fish
just jump into the boat. How wonderful would
it be to take a relaxing ride and fill the boat with
an endless supply of fish willing to gracefully
leap into your boat? This all sounded great
until fishermen on portions of the Mississippi
River started encountering hundreds of high
flying Asian carp. The first time witnessing a
20 pound fish jump 6 feet out of the water is
an amazing spectacle that makes a fisherman
wonder if dreams really do come true. However,
experiencing an Asian carp jumping frenzy
firsthand or being the unsuspecting victim of an
aggravated Asian carp aerial assault will make
a person realize that this is not a dream - it is a
nightmare!

Asian carp refers to two species, silver carp
Hypohthalmichthys molotrix and bighead carp H.
nobilis. They are often collectively called Asian
carp because of their many similarities and their
native origins to China and eastern Serbia. Asian
carp are planktivores, which means they filter tiny
microscopic organisms out the water for food. By
consuming large quantities of plankton, they can
grow very fast within the first year of life and can
reach sizes up to 100 pounds (45 kilograms) as an
adult. Not only can they grow fast as juveniles but
they also mature rapidly, generally within 3 years.
Mature females commonly produce 350,000 or
more eggs each year, with reports of up to 3.5
million eggs for some large females (Garvey et
al. 2006). Asian carp are also very tolerant of a
wide variety of habitats and climates. All these

This all sounded great until
fishermen on portions of
the Mississippi River started
encountering hundreds of high
flying Asian carp.

Carlos holds a silver carp (left) and a bighead
carp (right) from the Mississippi River near
Keokuk, IA. (photo C. Sullivan)
characteristics allow , as well as other successful
invaders, to colonize new areas, exponentially
increase population densities, and thrive in
introduced environments. Currently, Asian
carp can be found in every type of waterbody
including rivers, lakes, reservoirs, oxbows, and
even a man made canal in at least 50 countries
worldwide (Kolar et al. 2007, Baerwaldt et al.
2013).
In the 1970s, Asian carp were brought to the
United States to consume algae and improve
water quality in private aquaculture wastewater
ponds. Unfortunately, these facilities experienced
extensive flooding which resulted in Asian carp
escaping and invading southern rivers. Since
that initial introduction, Asian carp have spread
rapidly, resulting in populations occupying a
large portion of the Mississippi, Missouri, and
Ohio river basins covering more than 20 states.
As Asian carp continue to spread into new
areas and increase in numbers, there is concern

continued...

16
of continuous free flowing river
downstream of the point of spawning
(Krykhtin and Gorbach 1981,
Murphy and Jackson 2013, George
and Chapman 2013). Many of these
conditions are met within the lower
and middle Mississippi River in the
states of Missouri, Illinois, Kentucky
and Mississippi where Asian carp
reproduction has been documented.
However, the upper Mississippi
River is fragmented by a series of
27 locks and dams that may create
unsuitable conditions for Asian carp
MS student Chris Sullivan keeps a watchful eye on the Asian
reproduction by producing unnatural
carp jumping frenzy in the Des Moines River near Keokuk, IA.
river flows (Lohmeyer and Garvey
(photo Carlos Camacho)
2009). The lock and dams also at times
impede the ability of adults to move
as to how Asian carp will impact native fishes.
freely throughout a river in search of suitable
High densities of Asian carp have already been
reproductive habitat. For instance, the northern
observed in some locations, such as the Illinois
invasion front for Asian carp on the Mississippi
River, where estimates approach 4,094 Silver carp
River is lock and dam 19 near Keokuk, Iowa
per river mile (2,500 per river kilometer; Sass et
where adult Asian carp are substantially more
al. 2010)! In addition, Asian carp can consume
abundant below than above. Even though
up to 20% of their body weight of plankton in a
limited movement of adults through locks and
single day, potentially leaving little food left for
dams is possible, reproduction has not been
native species that rely on zooplankton as a food
documented in these pooled sections. Pools
resource during either their early life stages or as
above lock and dam 19 in the Mississippi River
adults. As a result, native fishes, such as gizzard
are heavily regulated to maintain a navigational
shad Dorosoma cepedianum and bigmouth buffalo
shipping channel and may not contain all the
Ictiobus cyprinellus that also rely extensively
necessary habitat requirements for successful
on zooplankton, have experienced declines in
reproduction. Although pooled sections of the
population abundance and individual plumpness
mainstem Mississippi River may not allow for
following Asian carp establishment (Irons et al.
successful reproduction, unimpounded, free
2007).
flowing interior Iowa rivers (Des Moines, Skunk,
Iowa, Cedar) may provide suitable reproductive
Recruitment (hatching, growth, and survival
habitat for Asian carp. However, little research
of early life stages to adulthood) is a key factor
has been done evaluating the potential for Asian
influencing abundance of Asian carp. One vital
carp spawning and reproduction in the upper
piece of information that is important to fish
Mississippi River or its tributaries. My thesis
managers are the locations where Asian carp
research project is tasked with answering the
are reproducing. For reproduction to occur,
adult Asian carp require specific environmental
conditions during spawning that includes a rising
In 2014, we collected approximately
water level with a temperature of 62 to 86 degrees
Fahrenheit (17 to 30 degrees Celsius), velocity
10,000 eggs and 20,000 larvae of
of 0.9 to 9.8 feet per second (0.3 to 3 meters per
various species!
second), and at least 15 miles (25 kilometers)

continued...
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look very similar, we will be using
DNA sequencing to determine
the identity of a small portion
of the eggs. Our goal is that
information gained through
our genetics results and various
identification books will enable
us to identify the other eggs and
all the larval fish. With all the
data we have collected, we will be
investigating time, locations, and
magnitude of spawning.
It is hypothesized that high
water and flood events result in
successful Asian carp production.
This photo shows a close-up view of unidentified fish eggs collected
In 2014, we experienced record
during 2014. (photo C. Camacho)
river levels at many of our
sampling locations and even
big question of if and where are Asian carp
witnessed
what
we believed to be Asian carp
are spawning in southeastern Iowa rivers and
spawning in the Mississippi River below lock
how do environmental characteristics change
and dam 19. Other areas along the Mississippi
reproduction and recruitment.
River, such as the Illinois River, observed some of
the highest Asian carp reproduction to date this
During the spring, summer and fall of 2014, the
year associated with the high water. Since the last
Iowa State University Asian carp crew (Dray
two years have ranged from one extreme to the
Carl, Animal Ecology undergraduate; Wes
other in terms of rainfall and river levels, it will
Sleeper, Animal Ecology undergraduate; Chris
be interesting to see what next year holds in store
Sullivan, Fisheries Biology MS candidate, and
for us. My hope is that upon completion of my
myself ) spent seven months sampling the Des
thesis, I will be able to provide fish managers with
Moines, Skunk, Iowa, Cedar and Mississippi
rivers for Asian carp eggs, larvae, and
adults. We collected, measured, and
This photo shows a microscopic view of five unidentified
weighed a total of 2,000 adults. We
larval fish collected from the Iowa River during 2014. (photo
evaluated each fish to determine gender,
Carlos Camacho)
reproductive stage, and age when
reproductively mature. We also collected
eggs and larvae from rivers using a small
mesh net towed near the surface behind
a boat. In the lab, we extracted fish eggs
and larvae (which may be the size of
the tip of a #2 pencil) from debris also
collected in the nets. In 2014, we collected
approximately 10,000 eggs and 20,000
larvae of various species! The next step
is to identify and count all the eggs and
larvae to determine densities of various
species. Because the eggs of many species

continued...
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useful knowledge on Asian carp reproduction
where current knowledge is limited.
This project is funded by the Iowa Department of
Natural Resources (DNR), US Fish and Wildlife
Service, and Iowa State University and could not
be completed without assistance from numerous
individuals from Iowa Department of Natural
Resources, Iowa State University, Eastern Illinois
University, and US Geological Survey.
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Where are they now?
Recent graduates find exciting careers
Haley Frater received her MS in Wildlife Ecology from Iowa State
University in August of 2011 under the direction of Dr. Julie Blanchong and
Dr. Jesse Randall. After graduating Haley worked for Neal Smith National
Wildlife Refuge and taught classes at Des Moines Area Community College
before accepting a lecturer position at the University of Wisconsin Stout in
Menomonie, WI. Haley is currently in her third year at UW-Stout where
she teaches Environmental Science, Ecology, and Ecology Lab. She also
coordinates certification courses in Wildland Firefighting and Chainsaw
Safety and is beginning a research project with local DNR wildlife biologists.
Haley and her husband, Paul, welcomed their first child, Theodore, in May.
(photo Paul Frater)
Natalie Randall earned her MS in Wildlife Ecology
from Iowa State University in 2011. Under the guidance
of Dr. Julie Blanchong, her study focused on how West
Nile Virus exposure in songbirds varied with land use in
central Iowa. Her research also explored the possibility
of using wildlife rehabilitation facilities as sentinels in
wildlife disease surveillance. After graduation, Natalie
worked as a post-graduate assistant in the Blanchong lab
before taking a position with the Iowa Department of
Natural Resources as the Wildlife Diversity Program’s
outreach assistant. In January 2014, she began an
assistant scientist position with ISU’s Center for Survey (photo Lori Quist)
Statistics and Methodology, collecting data for the
National Resources Inventory, which is a long-term survey of land use and natural resource conditions and
trends across the United States. Natalie, husband Jesse, 2-year old daughter Aven, and newborn daughter
Perry make their home in Boone, Iowa, where they enjoy gardening, raising livestock and honey bees, and
improving their property through various riparian and prairie restoration efforts.
(photo Marc Virgilio)

Rebecca Reeves received an MS degree in Wildlife Ecology from Iowa
State University in 2014 under the direction of Dr. Clay Pierce. She studied
pesticides, disease, and amphibian populations in restored agricultural
wetlands. In August 2014, she accepted a U.S. Fish and Wildlife Service
biologist position at Edwin B. Forsythe National Wildlife Refuge in
Oceanville, New Jersey. She manages a variety of habitat restoration projects
to improve the resiliency of critical habitats to sea level rise. Her projects
include restoring tidal flow to salt marshes, removing in-stream barriers to
fish passage, and restoring pollinator and monarch butterfly habitat. She says
that although she spends a lot of time doing paperwork, it’s worth it for the
days that she gets to spend in the field in helicopters and airboats!
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To catch a carp
By Dray Carl

People have historically introduced species

far beyond their native ranges for economical,
recreational, and aesthetic purposes.
Unfortunately, many of these species have
become detrimental invaders that have produced
a wide range of negative ecological effects. One
of the most widely introduced species throughout
the world is common carp Cyprinus carpio,
hereafter referred to as just ‘carp’ but not to be
confused with silver and bighead carp. That’s a
whole different story…

benthic foraging behavior can dramatically reduce
water clarity through increased turbidity and algal
blooms and reduce native plant, invertebrate, and
vertebrate diversity and abundance.
In an attempt to reduce carp’s negative impacts
on aquatic ecosystems, fisheries biologists
manually remove adult carp from lakes.
However, recent research indicates that removing
juvenile carp along with adults would be more
effective at controlling population abundance
and potentially reducing their ecological effects.
So, how do we catch juvenile carp, and can we
catch enough to actually make a measurable
difference? Unfortunately, techniques to capture
these individuals have never been evaluated but
would be a useful tool to monitor reproduction
and proactively manage recruitment. One

When carp were first widely introduced to the
US in the 1800s, both the public and natural
resource managers welcomed them with open
arms in hopes that they would become a valuable
angling and commercial food fish. Since then,
carp have invaded numerous lakes and rivers
throughout the United
States and become a
notorious invasive fish
species to fisheries
managers and anglers
alike. Fast growth rates,
early maturation, high
reproductive potential,
and adaptive abilities are
important characteristics
of carp that help explain
their widespread success
and expansion. When carp
achieve high abundance,
they can dramatically alter
aquatic ecosystems. Carp
feed on the bottom of lakes
by sucking in sediment,
filtering out invertebrates,
and expelling the sediment
and other remaining
particles. This type of
A cloverleaf trap situated among cattails can provide a good strategy
toward capturing juvenile carp. (photo M. Weber)

continued...
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The removal of even the smallest carp in the population may aid in the
management of this species. (photo M. Weber)

possible solution is the use of attractants in traps
to increase catches. Attractants are commonly
added to fisheries sampling and harvest gears
to increase catches of other targeted fish species
with developed sense of smell (e.g. catfish).
Baits have also been used to attract adult carp
for improved removal success, but no one has
evaluated their use for attracting juveniles.
Through the Undergraduate Research Assistant
program at Iowa State University and the
Department of Natural Resource Ecology and
Management, I evaluated whether attractants
could increase catch rates of juvenile carp in
cloverleaf traps and if cloverleaf traps could be
integrated successfully into carp management
plans. J. Baker and technicians at South Dakota
State University collected field data in 2010
which was then given to me this year for analysis,
interpretation, presentation, and publication; Dr.
Michael Weber (ISU) and Dr. Michael Brown
(SDSU) have collaboratively helped with this
process.

A study was developed
to compare catch rates
and sizes of juvenile
carp captured in
cloverleaf traps baited
with chironomids
(bloodworms),
commercial fish meal,
glowsticks, and a control
without an attractant.
Catch rates of juvenile
carp were also evaluated
in relation to time
to assess depletion,
indicating that we were
successful at reducing
their abundance.
Attractants were placed
inside cloverleaf traps
which were set in two
shallow, southeastern
South Dakota lakes
for six consecutive days during August. Traps
were fished overnight for approximately 12
hours within cattails where juvenile carp tend
to be most abundant. Across attractant types
and time, an average of 18 carp were captured
per trap. However, carp catch rates were similar
among all attractant types, indicating that they
did not improve catches compared to our control.
Although attractants caught similar numbers of
fish, lighted traps caught larger (3.1 in., 80 mm)
carp than bloodworms (2.9 in., 74 mm), fish meal
(2.9 in., 73 mm), or the control (2.9 in., 75 mm).
Additionally, 850 carp were removed from Round
Lake and 2,800 carp were removed from Lake
Whitewood over six days and catch rates declined
from 27 carp per net night on day one to just 3
carp per net night by day six.

Controlling carp populations is a
difficult endeavor.
continued...
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Controlling carp populations is a difficult
endeavor. Although small juvenile carp are
typically overlooked when formulating control
measures, integrated management plans that
consider both juvenile and adult life stages are
more likely to be successful over longer periods.
Yet, management options to control juvenile
stages of carp have received limited attention,
hence the need for research.

The dramatic decline in catch
rates from day one to day six was
encouraging.

for my future plans of obtaining a Master’s
degree in fisheries science. Participating in the
Weber Fisheries Ecology and Management
Lab, working alongside fisheries graduate
students, and researching carp with this project
have all been deeply appreciated complements
to my traditional education here at Iowa State
University.
Photo Contest: Honorable Mention - Category: Plants Amy Moorhouse

The dramatic decline in catch rates from day
one to day six was encouraging and suggests
that removing juvenile carp with cloverleaf traps
could be a tool to reduce their abundance in
the population and, in turn, lower recruitment.
Additionally, lighted traps on average caught
larger juvenile carp than the other attractants.
The largest individuals are the most likely to
survive harsh winter conditions and reach
adulthood. Thus, targeting larger juvenile carp
with lighted traps may have larger impacts on
recruitment.
Since beginning my education in fisheries at Iowa
State University, one of my many interests has
been techniques to control invasive fish species,
so I was very interested in and excited to work on
this project. I enjoyed searching for current and
past research and management projects related to
carp management and expanding my knowledge
on the subject. This winter I will be presenting
the results of this project at the Midwest Fish
and Wildlife Conference in Indianapolis, Indiana
and at the annual meeting of the Iowa Chapter
of the American Fisheries Society. I am currently
working on a manuscript that I will submit to
a peer-reviewed journal. This portion of the
project is helping to fine-tune my writing skills
and also introducing me to the peer-review
process, which will be very advantageous assets

Dray Carl is a senior undergraduate

student majoring in Animal Ecology with a
focus in fisheries and aquatic sciences. He
is also a lab technician for the current Asian
carp projects in the Weber Fisheries Ecology
and Management Lab. His other interests
include angling, hunting, and wrestling.
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Researching at zoos to help
understand monkey behavior
By Karri Folks

It is a normal, muggy June summer day out

in the field, and as I crouch down with my
binoculars and backpack I try to get a better
look at the snow monkeys through the trees. As
I quickly write down my findings in my field
notebook, I hear a familiar jingle playing from
the carousel as children jolt past me laughing.
The sweet smells of popcorn and cotton candy
overwhelm my senses.
Wait, what? Did she just say that she heard a
carousel in the field? Where does she do her research
again?
Well, I conduct my research at the zoo!
For most of us, just hearing the word “zoo”
brings on a rush of fond and nostalgic memories
including school fieldtrips, family vacation
stops, and the feeling of excitement when seeing
a favorite zoo animal. Modern zoos provide
entertainment, educational opportunities, and
brief glimpses into the lives of animals that we
might not normally encounter, but they also have
an underappreciated value as great facilities for
research.
A zoo provides opportunities to observe various
animal species that are non-native, endangered,
uncommon, or difficult to observe in natural
settings.

Zoos also provide unique environments where
researchers can observe various behaviors in
controlled settings. Being a huge fan of zoos since
early childhood, I jumped at the opportunity to
conduct my dissertation research at a local Iowa
zoo. The Blank Park Zoo is a 25-acre zoological
park located in south Des Moines. The zoo
contains over 100 different animal species and
more than 1,000 animal specimens. For many
years, the zoo has housed a troop of Japanese
macaques (Macaca fuscata), also known as “snow
monkeys.” In fact, at one point it housed the
largest troop of Japanese macaques in the United
States.
Currently, 13 macaques—3 adult males, 7 adult
females, 1 juvenile, and 2 infants—call Blank
Park Zoo home. Although the zoo houses other
primate species of research interest, the macaque
species are unique in that they are the longest
studied primate in the wild, with research starting
in Japan in the late 1950s. Additionally, macaques
have been studied in both wild and captive
settings, and they have proven to be good models
of human behavior.
Japanese macaques are an old world terrestrial
monkey species: they do have a tail, unlike apes,
but lack a prehensile tail, an adaptation of new
world monkeys. They are the northernmost living
non-human primate and inhabit three main
islands of Japan: Honshu, Shikoku, and Kyushu.

The macaque species are unique in that they are the longest studied
primate in the wild, with research starting in Japan in the late 1950s.
Additionally, macaques have been studied in both wild and captive settings,
and they have proven to be good models of human behavior.
continued...
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move many of the animals from daytime
enclosures to evening holding areas; but
what are the animals doing while in these
holding areas? This is a question that I
hope to answer by working with the zoo.
My research interest is in the general field
of animal behavior but more specifically
understanding how primate behavior
correlates to human behaviors. I study
nighttime behaviors without disturbing
the macaques by watching video from
the comfort of my office. When I discuss
my research interests, I often get a lot of
questions. Is it dangerous to watch the
zoo animals at night? What else do they
Japanese macaque juvenile “Miya” is resting and sucking
do besides sleep? How do you actually see
thumb at the Blank Park Zoo. (photo K. Folks)
them in the dark? Because I use recorded
video to observe nighttime behaviors, there
Their brownish fur and characteristic pink faces
is no danger involved with the study. Moonlights
and posteriors make them easily recognizable.
located in the holding areas and windows allow
They have become iconic through photographic
me to easily see all of the macaques, and they
depictions of the species enjoying the Japanese
do much more than just sleep during the night.
hot volcanic springs during the harsh winter
In fact, you can often see them moving around,
months! Although native to Japan, macaques
eating, playing with enrichment, or even chasing
have become popular in zoos that have a cold
and playing with each other! All of these factors
weather season because they exhibit significant
are part of the reason why Blank Park Zoo is
cold adaptations; their natural environment can
such an excellent venue for my research interests.
be snowbound for up to a third of the year.
Zoo keepers are always interested in the well
As a patron of the zoo, nothing is more exciting
being of their zoo animals, even when they
than seeing animals behave in a manner similar
are off exhibit; therefore video cameras have
to how they would behave in their natural
become a mainstay in animal enclosures and
environment, what primatologists term speciesholding areas. These videos allow zoo staff to
specific behavior. For a troop of Japanese
quickly access any abnormalities in behavior that
macaques, normal daytime behaviors include
animals exhibit during and after normal business
foraging for food, resting in the hot springs,
hours. I hope these videos will also provide an
grooming each other, and searching for food.
excellent opportunity for observing the macaques,
What behaviors would you expect once the
sun has set? We currently have
little information on macaque
nighttime behavior (or on
As a patron of the zoo, nothing is more exciting
most primates, for that matter).
than seeing animals behave in a manner similar
Macaques are generally elusive
during the night or rest in
to how they would behave in their natural
areas not easily accessible by
environment, what primatologists term speciesresearchers. At the zoo, once
visiting hours are over, zookeepers
specific behavior.
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at the zoo? Are macaque behaviors behind closed
doors different from behaviors exhibited in
enclosures during the day?
Japanese Macaques sit on a log on a hot summer
day at the Blank Park Zoo. (photo K. Folks)
particularly their nighttime activities, when they
are off exhibit.

I hope that my research findings will offer insight
into the behaviors of macaques located at other
zoos and other captive primates. My findings may
also have important implications for managing
monkeys in laboratory settings. Ultimately I hope
my research findings will offer novel insights
into nighttime activity that will help with zoo
management of the macaque troop located at
zoos across the country.

I perform most of my observations from the
comfort of my office or home. Since cameras
monitor the macaques after zoo visiting hours,
I am able to observe their
behaviors throughout the night.
I use the video recordings to
quantify nighttime behaviors,
such as time spent sleeping versus
awake, awake activities, and space
usage. I will use the individual
behaviors to create an activity
budget for comparison with
their daytime activity budget. I
then can compare these activity
budgets to visitor numbers to see
if zoo visitor presence relates to
macaque behavior. In other words,
do macaques sleep more on or off
exhibit? Do macaque sleep cycles
vary between quiet and busy days
Infant Japanese Macaques are on exhibit. (photo courtesy of Blank
Park Zoo)
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Gaining perspective in the U.S.
Northern Great Plains
By Ashley Hand and Marina Osier

You get to know a person pretty well when

you spend almost sixty hours together in a car.
For that reason, we thought we could likely tell
a more comprehensive story if we collaborated
to write this article. The subjectivity of human
experience—that of farmers and ranchers in the
U.S. Northern Great Plains—is what drove us to
travel about 3,600 miles in the first place. During
our research pursuits, we drove to five towns in
four Northern Great Plains states asking farmers
and ranchers questions about their experience
with their land and specifically that of trees.
This article serves as an effort to bring together
notable insights from our travels completing a
series of regional focus groups, and our passion
for understanding the human dimensions of
agricultural land management relevant to the
protection of natural resources.
Grassland conversion to intensive row crop
production in the Northern Great Plains
poses threats to wildlife habitat, water and soil
resources, and has implications for longer-term
sustainability of agricultural systems. Much of
the grassland conversion within the region has
occurred on pastureland and rangeland that no
one would have considered suitable to cultivate
before, but higher prices for corn have changed
the way some agricultural managers perceive
the best use of their agricultural land. A 2013
report by the Environmental Working Group
noted that about 23.6 million acres of grasslands
and other important perennial habitat sources
in the U.S. were lost to row crop production
between 2008 and 2011, with North Dakota

Marina (left) and Ashley (right) enjoying the April
view of the Badlands in South Dakota while traveling
from Rapid City to Pierre. (photo A. Hand)
and South Dakota specifically facing a high
loss of wetlands and perennial cover on highly
erodible land. Simultaneously, the potential for
high profit from cattle has led existing rangeland
to be over-grazed, causing issues with increased
soil compaction and reduced grass cover, which
increases the potential for soil erosion from wind
and water. The combination of conversion of
grasslands to row-crop systems and overgrazing
on existing grasslands has drawn attention to
the issues that arise from these management
practices.
Resource concerns stemming from conventional
agricultural production systems have long left
researchers wondering what opportunities
exist to reduce the negative environmental
impacts and provide benefits to the ecosystem
while still meeting food and energy crop
needs that drive these intensive systems. One

23.6 million acres of grasslands and other important perennial habitat
sources in the U.S. were lost to row crop production
continued...

27
management decisions and
shaping our agricultural
landscape. In focus groups,
researchers facilitate a
meeting of individuals
who share a common
characteristic, in this case
management of farmland or
rangeland in the Northern
Great Plains. Prior to a focus
group, the facilitators select
one or more topics, and
participants then collaborate
to answer questions
through discussion. We
audio recorded five groups,
and then explored the
information shared by
the thirty-five individual
April flooding from rapid snowmelt in northern North Dakota crop fields.
participants to look for
(photo A. Hand)
themes that provide insight
into farmer and rancher
potential opportunity is the establishment of
perspectives of growing trees as biomass crops.
biomass crops for the production of renewable
fuels and electricity. Biomass systems could
Now, back to our journey. We had a lot of driving
provide renewable energy, thereby reducing
to do in order to hear about the experiences of
our dependence on fossil energy sources. If
farmers and ranchers. However, that allowed
established on agricultural land, biomass systems
us a chance to explore the context of our social
could provide economic benefits as well as
research: the landscape and communities in
environmental benefits such as enhancements
which our focus group participants’ realities were
to air, soil, and water quality. Each biomass
nested. It’s one thing to have a farmer tell you
crop offers different benefits and poses different
about flooding issues that prevented planting
challenges depending upon permanency
according to a normal schedule, but it’s another
(annual vs. perennial), yield potential, and costs
thing to see mile after mile of agricultural lakes
associated with initial implementation, practice
that were intended to be sugarbeets (photo 2).
maintenance, and transportation.
After the focus groups, we had the opportunity
to listen to participants share their stories about
For this USDA Sustainable Agriculture Research
experiences with their land. For the most part,
and Education (SARE) funded project, we
the participants had never met. Yet, they shared
explored the use of agroforestry, intentionally
their land management successes, failures, and
established tree and shrub systems within an
interests more broadly and formed personal
agricultural operation, as a potential biomass crop
connections localized to their shared experiences
within four states in the Great Plains (KS, NE,
within a similar landscape. The discussions both
ND, and SD). We conducted focus groups as the
during and after the focus groups demonstrated
initial research method to understand farmer and
the participants’ interests in considering different
rancher interest in agroforestry for biomass, as
land management approaches.
focus groups would take us right to the source—
the areas where farmers and ranchers are making

continued...
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“Problem” cedar trees (Juniperus virginiana) on rangeland in central South Dakota. (photo M. Osier)
Our qualitative data collection and analysis of
farmer and rancher experiences revealed deep,
meaningful insights that help us understand
how trees could be incorporated within the
participants’ existing agricultural operations to
serve as biomass crops. Our first topic centered
on the concept of landscape marginality. We
learned that farmers and ranchers have complex
ways of conceiving landscape marginality,
from physical soil conditions and topographic
changes (photo 3), to land use behaviors that
create marginal land through the degradation of
existing resources. We also explored farmer and
rancher perceptions of trees generally and found
that farmers and ranchers largely value trees on
their property for their ability to protect soil and
livestock from strong winds, to provide habitat
for wildlife, to serve as forage and shade for
livestock, to provide recreation opportunities, and

for enhancing biodiversity. However, farmers and
ranchers also struggle with trees; some have issues
with species that invade pastureland and others in
the arid southern and western-most portions of
the region have trouble getting a tree to survive
after planting. However, our participant farmers
and ranchers largely valued the presence of trees
within the agricultural landscape. One Kansas
rancher reflected, “I mean cedar is a big problem;
we’re constantly cutting cedar out. But in places
you have to have trees. It’s just good farming
practice.”
When our focus group discussions moved to
exploring interest in trees as a biomass crop,
farmers and ranchers noted external pressures
such as increasing land values, taxation, and
lending practices that constrain their ability
to make certain choices on their land. They
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However, the enthusiasm and energy
present during and after most of the focus
groups suggested a collective desire for
something more, for a vision of a diversified
agricultural system that affords a variety
of multifunctional benefits to humans,
wildlife, soil, water, and larger ecosystems.
We ended our 3,600-mile trip with the
rich information that we originally sought.
We also left with a sense of hope, should
the agricultural operators that we met ever
fully realize their vision for the landscape of
the Northern Great Plains. In the meantime,
we’ll continue to engage those around us in
conversations about the natural resources we’re all
tasked with sharing.

“I think overall our agricultural producers
are into what the rest of our society is,
which is instant gratification, and there’s
no instant gratification with trees.”
(Kansas farmer)
also noted how some policies, such as crop
insurance, can be abused and thereby not serve
their intended purposes and instead further local
and regional resource degradation. One South
Dakota rancher noted how this has occurred
where he lives, stating “We've seen that in our
area, where somebody came in and it had been...
all native grasses, and then this person came in
and wanted to farm it, and he just drained it off
and he's planted crops in it for two years. They
both failed. And now there's no cover out there,
and it’s blowing… and then the insurance pays
him.” Participants within our series largely noted
that they would prefer to participate as a supplier
to an unsubsidized private regional biomass
market. They reported, however, they would need
more information into the technical aspects,
profitability, and environmental sustainability of
biomass production before they would be able to
fully understand the opportunity.
One Kansas farmer offered her perception of
the viability of agroforestry as a biomass crop:
“I think overall our agricultural producers are
into what the rest of our society is, which is
instant gratification, and there’s no instant
gratification with trees.” With this, she referenced
a profit-oriented bias towards annual crops
over perennials. Reflecting back, this quote has
fostered our reflection on systemic aspects of the
reality of the U.S. agricultural landscape, from
increased efficiency and higher yields through
technological advances, to a starkly geometric
appearance of intricately designed monoculture
systems and economic drivers that often lead
some participants in our agricultural system
to equate “highest-and-best-use” with profit
potential.

Reference:
Cox, Craig, and Soren Rundquist, “Going, going,
gone! Millions of acres of wetlands and fragile
land go under the plow,” Environmental Working
Group, July 23, 2013, http://www.ewg.org/
research/going-going-gone.
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Field Notes Photo Contest Winners!

Overall winner
Nevada Mountain Goat
Research
Chris Anderson

First Place

Category: People in nature
FOR442/542 Field Trip to Northern Minnesota
Lisa Schulte-Moore

Second place

Category: People in nature
Mississippi River Bow Fishing Asian Carp
Clay Pierce
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First place
Category: Animals
Spreadwing Damselfly and a Red Milkweed Beetle
Alec Euken

Co-First place
Category: Plants
Flower
Peter Wolter

Co-First place
Category: Plants
Wind River Range Wyoming
Peter Wolter

Second place
Category: Animals
Dunn Ranch Prairie Bison
Pete Eyheralde
Co-First place
Category: Landscape
Wind River Range Wyoming
Peter Wolter

Co-First place
Category: Landscape
Nevada
Joe Hoffmann

Funding
for this publication
of Field Notes provided by:

Funded by the
Resource Enhancement and Protection
Conservation Education Program (REAP CEP)

On the cover:

Asian carp egg and larval
sampling on the Mississippi
River. Fisheries science MS
student Carlos Camacho
keeps a watchful eye on
jumping Asian carp while
boating between sampling
sites. Carlos is researching the
reproductive ecology of Asian
carp in southeast Iowa rivers.
(photo Clay Pierce)
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