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emember in the last Green Scene (Winter 2017), we

said that ducks' feet have no nerves or blood vessels?

Well, a couple of readers corrected us on this. Ducks
do have both nerves and blood vessels in their feet. It turns
out it's pretty amazing how ducks and many other birds can
tolerate cold.

Here's how: They have a counter-current heat exchange
system between the arteries and veins in their legs.

Arteries deliver oxygen-rich blood from the heart to the
tissues of the body. Veins are blood vessels that return blood
from all around the body towards the heart.

Ducks have closely-intertwined arteries and veins in their
legs. As blood in the arteries travels towards the feet, heat
flows from this arterial blood to the blood in the veins. The
arterial blood cools and blood in the veins gets warmer. This
results in relatively cool blood flowing through the feet and so
the ducks’ feet don't have much heat to lose to the surrounding
icy water. Waterfowl also have fewer nerves in their feet,
making their feet less sensitive to cold. This enables ducks and
geese to stand on snow or ice for lengthy time periods.

Wacky Waddling Waterfowl: A Correction

The same system works, but in the opposite way, in the heat
of the Sonoran Desert. In the strong sun, shallow water can
become considerably hotter than the body temperature of a
foraging bird. It can transfer some of the heat from blood in its
veins to the arterial blood flowing to the feet. This reduces the
temperature of blood in the veins before it enters the bird’s
main body. This flow also maintains the feet temperature above
normal, closer to the water temperature. The small temperature
difference reduces the heat flow from the water to the feet. ¥

For more details see:

Pelletier, TC. (April 22, 2010). Why don't ducks’ feet freeze?
http://askanaturalist.com/why-don't-ducks’-feet-freeze/

Collucy, J.M. Understanding waterfow!: the five senses.
http://www.ducks.org/conservation/waterfowl-research-
science/understanding-waterfowl-the-five-senses

Thank you to our regular columnist, Tom Gatz, who helped me
research these fascinating adaptions of ducks and other birds
- Ed.
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Source:
Why do birds’ feet not freeze during winter? http://sciabc.us/S98Ig
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by Paul and Gloria Halesworth, wild

he adult Great Horned
TOwI exhibited the tell-

tale signs of possible
poisoning: on the ground
during daylight hours, eyes
very dilated, erratic and
lethargic movement, and
virtually no resistance to
being captured. The Great
Horned Owl was the first
of five birds of prey that
we rescued in the spring
of 2016 in Ahwatukee, all
of which presented with
the very similar symptoms
of possible poisoning. By
the time they are easily
caught, it is much too late
for a successful outcome.
Not only do the adult birds
not survive, but all of the
hatchling/nestling/branching
young who were fed pieces
of the rat also perish. It is
heartbreaking to see the
little ones literally bleed out
through their feathers.

With the spread of roof
rats throughout the greater
Phoenix area and suburbs,
sad situations like this are
unfortunately happening more and more frequently,
decimating entire families all at once. It is not known
what a devastating effect poison is having on our native
squirrels and other rodent populations.

According to the medical website verywell.com, most
rat poisons are similar to the commonly used blood
thinner, Warfarin. Depending on the type of poison
used, it may take several days for the rodent to expire.
The suffering rat is most vulnerable by being out during
daylight hours, weak, stumbling around, losing muscle
control, all the while internally hemorrhaging to death. It
is during this long process that the rat is being picked
off by owls at night and hawks during the day. It is not
known how many more animals -- dogs, cats, carrion-
eating birds (vultures, crows, ravens) die from having
secondary contact with this poison.

When we have given public presentations about
birds and rehabilitation, we always bring up the subject
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Wing Rehabilitation

A Great Horned Ow/ at the Halesworths’ house, being
triaged prior to transport. Photo by Paul Halesworth

of inappropriate use of
rodenticides. The reactions
to this information is most
always the same: “l never
thought about that!” With
the rat population exploding
and ever expanding its
territory, each of us will need
to deal with this sooner

or later.

We offer the following
non-poison advice. If you
have any kind of fruit trees,
pick the fruit as soon as
possible. Do not leave
any fruit on the tree. Do
not leave dog or cat food
outside overnight. Use only
live traps outside or possibly
an electronic rat zapper, but
only if birds have no access
or if the unit has no power
from dawn to dusk.

If you suspect rats in
your attic, use a large,
old-fashioned “spring rat
trap” baited with a small
amount of peanut butter.
The trap itself should be
secured to an attic floor
joist to prevent the caught
rat from dragging it off and then dying in your attic where
you can't find it, which is a whole other really disgusting
decomp/fly story! Please, never, ever use a spring trap
outdoors or even in your garage. We have been forced to
euthanize Gila Woodpeckers, a Western Tanager, Curve-
billed Thrashers and others due to a severed leg(s) and
snapped off beaks caused by snap-traps, ignorance,
and/or stupidity.

Should you find yourself faced with a rat situation,
before you take any action, use common sense, think
about the FOOD CHAIN, and remember all actions
may have absolutely heart-breaking, unintended
consequences. ¥

Paul and Gloria Halesworth have 16 years of
experience rehabbing many bird species, and help other
organizations with rescue and transport.
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All photos by Laurie Nessel

superh Adaptations Equal Survival

by Gail Cochrane

ragonflies are magnificent insects, otherworldly
in appearance. Consider their diaphanous wings,

the metallic patina on their slender abdomens

males hunt, guard their territories, and look for mates.
Females hunt, receive mates, and lay millions of eggs.
Some species cast the tiny eggs from the abdomen
and their enormous bulging eyes. There is a special
quality of time when one comes across dragonflies as
well: sunny still places, where water trickles nearby.

onto the water below while others deposit them on
the surface. Mating couples may be seen flying while
still attached together. When they separate the male

Dragonflies and damselflies are among the most often hovers near to protect the female while she dips

ancient creatures alive today. Fossils of dragonflies date
back over 300 million years, to a time before dinosaurs.
Human cultures over the ages have included dragonfly

her abdomen into the water, placing her eggs on the
surface. The eggs sink at a dreamy pace to the bottom
where they adhere. The juveniles that emerge are most

images in art, pottery, poetry, and myth. In the Southwest,
Hopi Indians revered the dragonfly as a shamanic symbol

mysterious creatures.

The aquatic juveniles live in streams, ponds, and

of water, fertility, and abundance. Navajo and Zuni people marshes. The faces of juvenile Odonata resemble

honored the dragonfly for being a fierce predator, swift
and capable, and possessed of the ability to dart quickly
in one direction and then another.

The scientific name for the family of dragonflies
and damselflies is Odonata, or toothed one. Odonata
has two suborders.
Anisoptera are the
dragonflies. Seven
dragonfly families live
in the Southwest and
North America. These
include Skimmers,
Emeralds, Darners,
and Clubtails. Within
these families are 128
distinct species of the
insect. Dragonflies
are heavy bodied and
hold their four wings
extended out from their
bodies. Their protruding /-
eyes usually touch in
the middle. You will

generally see dragonflies alone, unless mating. Zygoptera

is the suborder of damselflies. Five families live in North
America, four in the Southwest. Damselflies are smaller
and frailer and hold their wings folded together over or
alongside their bodies. Their large eyes are on the sides
of their heads. They are more likely to swarm together
and are found near still water.

The adult phase of this predatory insect lasts only a
few fleeting weeks. The dragonfly hunts on the wing,
capturing prey in basket traps, formed by dangling,
haired legs. Patrolling the edges of streams and ponds,

Remains of dragonfly exoskeleton

masks of bared fangs. This hunter snatches prey in a
bizarre movement of these remarkable mouthparts. The
entire lower jaw shoots out to the prey and with a swift
sideways twist snaps shut on the unlucky. Odonata feed
on small invertebrates, small fish, and even tadpoles.

As a nymph, the
damselfly breathes
with three feathery gills
that protrude from the
end of its abdomen. A
dragonfly nymph has a
shorter bulkier abdomen
than a damselfly and
the gills are internally
located. The insect
expands and contracts
its abdomen to move
water over the gills.
For rapid bursts of jet
propulsion, water can
be squirted from the
back end.

The juveniles of
various dragonfly families employ different strategies
in the hunt. Brightly patterned Skimmer nymphs crawl
on the bottom looking for prey. Green Darner nymphs
give chase while swimming. Clubtails lie just under the
surface of the sandy bottom sensing vibrations from
approaching prey.

Odonata larvae molt from six to 15 times and may
live underwater for a year or longer. Each molt allows
for the nymph to expand in size while adult features
are developing. There will come a day when the nymph
gorges with water and climbs onto a rock or up the stem
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Blue-ringed Dancer, female

of a plant. The exoskeleton splits open and the adult
emerges, without gills, and with two gigantic eyes. It
hangs in place as new legs, wings, and a long slender
abdomen slowly dry and harden. Then it lifts into the air,
reborn as a superbly designed flying machine.
Dragonflies are among the fastest flying insects. They

are highly maneuverable, able to fly forwards, backwards,

hover, and turn 180 degrees. Their forward and hind
wings beat in opposite directions enabling remarkable
feats of aerodynamics. The visible veins in their wings
add strength and flexibility.

Exceptional visual responses and agile flight help
dragonflies avoid predators such as birds, lizards, frogs,
spiders, fish, and other dragonflies. The head of the
dragonfly is almost all eyes which provide visibility 360
degrees around the creature. More than 80% of the
Odonata brain is used in analyzing visual data gathered
by the compound eyes.

This superbly adapted order of insects holds an
important niche in riparian habitats. The presence of
dragonflies and damselflies is a good indication of a
healthy ecosystem. Next time you are hiking or birding
near water, watch for the insects or their exuviae, the
husks of the juvenile exoskeleton, abandoned at the
moment of transformation. &

Gail Cochrane is Manager of the Roosevelt Center
of Sustainability, a STEAM education venture of the
Roosevelt School District.
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Flame Skimmer

E el
This is a damselfly nymph that has emerged from the larval
environment (water) but not yet shed its exoskeleton. This
is a very unusual find, since nymphs usually emerge at night
to avoid predation in their vulnerable teneral (soft-bodied)
state.

19dns

N Iv"""

Suol

jeldepe




=
=
o)
>
e
)
(7))
=
o
8)

pdate

L

Gonservation Update

by Mark Horlings

Mount Graham Red Squirrels

Maricopa Audubon Society (MAS) and its allies have
struggled for years to protect Mount Graham and the
endangered Mount Graham Red Squirrel. The squirrel is
endangered primarily because of habitat loss. Publicity
and litigation eventually limited the University of Arizona's
proposed telescope complex to three telescopes built
instead of the proposed 27 on the mountain’s summit
within the heart of the squirrel’s high elevation spruce-fir
Critical Habitat.

After an outbreak of beetles and a 2004 fire, the
squirrels now live lower on the mountain in the mixed
conifer forest zone. Last summer’s Frye fire destroyed
even more of the squirrels’ habitat. Only about 35
squirrels are believed to survive. A captive breeding
program is in its early stages.

MAS recently filed a Petition to Expand Critical Habitat
with the US Fish and Wildlife Service (USFWS) to
include the lower elevation’s mixed conifer forest now
favored by the squirrels. USFWS must respond to our
petition by March 14.

Southwestern Willow Flycatcher

USFWS recently reaffirmed that the Southwestern
Willow Flycatcher qualifies as a subspecies and that
its Endangered Species Act protection will continue.
That protection, won after years of litigation by MAS
and others, includes designation of about 1200 miles
of riverbanks in five states as Critical Habitat. The
National Audubon Society and others deserve credit for
organizing opposition to a 2015 petition seeking to delist
the subspecies.

The USFWS Report rejecting the petition found
the bird deserved protected status as a subspecies
based on songs, plumage, and genetics. About half the
breeding pairs now nest in tamarisk, not willows. The
report also noted that cattle have degraded 80% of the
flycatcher's original habitat.

In 2016, MAS Vice President Robin Silver and his
allies won a federal district court case forcing the US
Department of Agriculture (USDA) to provide mitigation
for their flawed release of the tamarisk leaf-eating beetle
into the flycatcher’s range.

USDA had introduced the beetles to control invasive
tamarisk despite the risk that the beetle would wipe out

tamarisks serving as flycatcher nesting sites and further
imperil the birds. The beetles did precisely that, handing
MAS and its allies victory in a lawsuit MAS regretted the
need to bring. Tamarisk beetles have now been detected
as far south as the Hassayampa River Preserve in
Wickenburg.

Mitigation based on the final lawsuit order is being
negotiated. MAS hopes to add new protections and
restoration for the Middle Gila, the Lower San Pedro,
the Rio Grande and the Virgin Rivers. We are meeting
with federal officials to finalize and implement the actions
most likely to save this endangered bird.

Migratory Bird Treaty Act

Treaties between the United States, Canada, Mexico,
Japan, and Russia require the different countries to
protect migratory birds. The Migratory Bird Treaty Act
(1918) implements this treaty in the US. It has been
effective, used, among other things, to impose a $100
million fine after the Deepwater Horizon oil spill.

Last December, the Department of Interior issued
a 40-page opinion reinterpreting the Act. The opinion
reversed an opinion issued in the closing days of the
Obama Administration which held that the Act can be
violated by incidental and unintentional bird deaths as
well as by deliberate hunting.

As a practical matter, in a modern industrial society,
birds are threatened more by chemical spills, oil drilling
residue, and pesticides than by poaching. The USFWS
has used the MBTA to compel industry to adopt
remedial measures and to impose fines. Under the new
interpretation, those programs will stop.

Criminal enforcement of the MBTA has not been
without controversy. Criminal punishment normally
requires intent. Several federal appeals courts held that
the MBTA applied only to an intentional killing or taking
of migratory birds. Other courts held that intent was not
required or that the necessary intent was not to kill birds
but only to do the act, such as leaving fracking fluids
exposed to migrants, which caused death.

The US Supreme Court is specifically charged with
resolving conflicts like these among the federal courts
of appeal. This dispute will almost certainly arrive there
soon. Unfortunately for birds, if the case is heard during
the current Administration, the government will argue
against its own authority to enforce the MBTA. "»
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Green Scens
Puzzle Answers

Answer to Guess this Bird

Lesser Goldfinch. You can attract these birds to your
backyard with feeders stocked with Nyger seed and a bird
bath. The male's singing activity reaches its maximum during
courtship, nest-building, and egg-laying and then declines as
incubation proceeds. The male feeds the female on the nest
while she is incubating the eggs.

Answer to Bird Courtship - Dating 101 Crossword

Across Down
1. courtship 1. plumage
2. forage 2. clacking
3. life 3. duet
4. behavior 4. food
5. mate 5. dive

Green Scene School Projects

If you would like to apply to the MAS Education committee
for funding for a school natural history project or field trip,
please contact Jasper at yellowbirdphilosophe@gmail.com

IMPURTIANT NpTIEE .
Nominating Committeg Formed

by Mark Larson

Help MAS with an
Employer Matching Gift

any Maricopa Audubon members
M aren't aware that their employers

may include a matching gift
program in their benefits package. Programs

vary from business to business, but they

generally offer a dollar-for-dollar match when
an employee makes a personal gift to a
nonprofit organization like Maricopa
Audubon Society.

Please visit your human resources
department or charitable giving department
to see if this opportunity is available to you.
You usually have to fill out and submit a form,
which is sometimes done online. If you have
already made a donation to MAS in the past
year, you may be able to get a matching gift
after the fact from your employer for up to 12
months later. “»

Sign up for the
e-newsletter!

To receive updates and supplements to
The Cactus Wren«dition, sign up for
the monthly (September to May)

e-newsletter. It includes meeting and field
trip reminders, special events, and citizen
science projects. To subscribe, contact
laurienessel@gmail.com

Note: We do not use the email list

for anything other than the described
purpose.

he Bylaws require me to appoint a Nominating Committee prior to election of the Board of Directors. This year

SI9MSUE BU2S UDaIB

Tthe elections will take place at the General Membership Meeting on Tuesday, April 3, 2018. Any adult member in
good standing seeking nomination will have his or her name placed in nomination by the Nominating Committee.
If you are interested in serving, call any member of the Nominating Committee and to express your interest in running
for a particular position on the Board. Your name will be placed on the slate as a candidate for that position, and the
Nominating Committee will announce your candidacy.

All Board positions, except the Wrenedition Editor, are elected by the membership. Our Bylaws also require that
nominations be open from the floor at our annual elections. As a courtesy, please let the Nominating Committee know
in advance of your interest. Please do not nominate someone unless you have his or her consent and know that he or
she is a member in good standing of this Chapter. To learn more about the job description for any particular Board
position, please feel free to contact the Board member who currently holds that position. Contact information for
current Board members may be found on the back cover of this issue. The Nominating Committee is: Mel Bramley,
480 969-9893, Brian Ison 602 909-054, and Marceline VandeWater, 602 689-4356. ¥
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Woodhouse’s and Great Plains toads (top right); Great Plains and Red-spotted toads
(bottom left); Red-spotted and Sonoran Green toads (bottom right).

Hybridization Between Two Toads Along the Agua Fria River

by Brian K. Sullivan

rizona is home to a number of toads, typical members of
Athe toad family, Bufonidae, as well as the classic desert

dwelling spadefoot toads (Family Scaphiopodidae)
famed for their rapid developmental rates as larvae. One of
the lesser known attributes of many toads is that they often
retain the ability to interbreed (hybridize) with even distant
relatives. In the Sonoran Desert, hybrid individuals have been
documented between a surprising number of forms, including
Sonoran Desert and Woodhouse's toads, Great Plains and
Red-spotted toads, and even Red-spotted and Sonoran
Green toads (Fig. 1). When two species retain the ability to
interbreed, it challenges the traditional definition of a species,
a concept largely predicated on maintenance of reproductive
incompatibility (see sidebar). However, this complex and often
controversial topic, termed “the species problem”, is beyond
the scope of this article about the dynamics of hybridization
between two toads of the arid Southwest.

In central Arizona two toads hybridize commonly: Arizona and
Woodhouse's toads. Though clearly distinct species, generally
occupying different habitats, they interbreed in most every well-
studied zone of overlap. Near Phoenix, Woodhouse's Toads
prefer standing water along major riparian corridors, such
as the Salt and Verde rivers, whereas Arizona Toads prefer

flowing water along smaller streams such as the Hassayampa
and Agua Fria rivers. Prior to large-scale habitat alteration

in the Southwest (i.e., damming of most rivers), these two
toads avoided hybridizing due to habitat separation at all but

a handful of sites. Northwest of Phoenix, Woodhouse's Toads
most likely gained access to the lower reaches of the Agua Fria
River during the 1930s or 1940s after the initial placement of
the Waddell Dam two decades prior substantially altered the

riparian corridor. Arizona Toads were the primary, large (3-4"
length) toad occupying the Agua Fria River when Woodhouse's
Toads arrived.

By the 1980s when | began observations around Lake
Pleasant, an area of hybridization between these two species
was established about six miles south of Black Canyon City,
just above the upper limit of the lake, presumably based on the
inability of Woodhouse's Toads to move farther upstream in
the absence of further habitat alteration. In the light of previous
patterns of colonization by Woodhouse's Toads of riparian
corridors following dam construction, my colleagues and |
predicted the secondary expansion of Waddell Dam (1980s)
would result in additional upstream movement of the hybrid
zone and consequent population replacement of Arizona Toads
by Woodhouse's Toads. By the early 1990s, Woodhouse's
Toads had indeed expanded their range, and we documented
the upstream shift of the hybrid zone to the vicinity of Black
Canyon City.

Beginning in 2008, my colleagues and | returned to fieldwork
to assess movement of Woodhouse's Toads upstream
along the Agua Fria River. We expected to find the area of
hybridization along the river near Black Canyon City to have
shifted to predominately Woodhouse's Toads, with some
indication of upstream movement of their genes

into otherwise pure populations of Arizona
Toads (termed “introgression”). Based on
evidence from physical characteristics and
one form of genetic information (mitochondrial
DNA), we concluded that contrary to
expectations, Woodhouse's Toads had not
replaced Arizona Toads near Black Canyon
City over the past two decades (i.e., from
1992 to 2012). These analyses, however,

left open the prospect of significant genetic
consequences for Arizona Toads upstream
from the hybrid zone as a result of genetic
introgression from Woodhouse's Toads.
Hence, we developed a second means of
assessing genetic interactions, microsatellite
markers (nuclear DNA), and used those to
quantify levels of population genetic variation
and structure among populations of Arizona
and Woodhouse's toads, and their hybrids.
We examined these new markers for the same
two sampling intervals spanning twenty years,
beginning in 1992 at the close of the Waddell
Dam expansion project and then a second
period, from 2009 through 2012.

Results from the analysis of microsatellites
corroborated that during the 1990s sampling interval, a
moderately high level of genetic differentiation existed between
Arizona and Woodhouse's toads from the lowermost and
uppermost sampling sites, with an emerging hybrid zone
separating these pure populations near Black Canyon City as
previously described. However, samples collected in 2010s
within the same region showed that the opposite population
shifts occurred from our initial prediction, and demonstrated
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All photos by Brian K. Sullivan

S

Fig. 2. Calling male Woodhouse's (upper left) and Arizona toads (upper
right), and two hybrids between them (lower panels). The pair of individuals
representing two different hybrid events show the striking consistency among
these truly “intermediate” forms (relative to their respective parental species).

that in less than twenty years, based on microsatellite variation, there was a surprising
and substantial unidirectional increase (genetically at least) of Arizona Toads, and
that the hybrid zone revealed almost complete absence of Woodhouse's Toads

near Black Canyon City. Overall, our results suggest Woodhouse's Toads are not
migrating beyond Black Canyon City, and have not impacted upstream populations of
Arizona Toads via genetic introgression.

It is unclear what specific ecological differences between these two Southwest
toads drive the obvious differences in their respective responses to environmental
disturbance. They have similar diets, and as juveniles and adults, spend considerable
time near riparian corridors in the more arid regions of the Southwest, such as the
vicinity of the Agua Fria River. Juveniles of both species forage during the early
evening from spring through the summer, often taking advantage of summer rains to
move considerable distances into areas adjacent to the floodplain. Differences in the
larval stage may be critical to the response of these two species to the construction
of an impoundment and the corresponding reservoir. Larvae of Arizona Toads are
largely solitary, and found in habitats with flowing water, while larvae of Woodhouse's
Toads are gregarious, occurring in large groups in a wide variety of pond and pool
habitats, where they appear tolerant of high levels of disturbance and variation in
water chemistry, temperature, and turbidity. Thus, human disturbance likely favors
Woodhouse's over Arizona toads, but additional study is necessary to evaluate factors
accounting for the containment of hybrid zones in the absence of further habitat
modification. For the moment, however, our study has confirmed that in the absence of
additional, direct habitat modification, along the Agua Fria River Arizona Toads appear
to be holding the line against Woodhouse's Toads near Black Canyon City. ¥

Brian K. Sullivan is Professor and Adjunct Curator, Herpetological Collection,
Center for Biodiversity Outcomes, Arizona State University.

Reference:

Sullivan, B. K., J. Wooten, T. D. Schwaner, K. O. Sullivan, and M. Takahashi. 2015.
Thirty years of hybridization between toads along the Aqua Fria River in Arizona: |:
Evidence from Morphology and mtDNA. Journal of Herpetology 49:150-156.
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What's a Species
and Why Does
Hybridization
Matter?

[====or most of the 20th century,
=== biologists agreed that the
species are defined by their
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shared gene pool, and recognized

by the traits that facilitate this
reproductive compatibility. Thus, frogs
or birds living in different regions might
be considered the same species if
they have the same calls and courtship
behavior because those traits

imply mate recognition and genetic
compatibility.

More recently, biologists have come
to question the view that different
species necessarily differ in their
reproductive traits, especially if they
are separated geographically. Many
otherwise unrecognized species have
been documented in which significant
genetic divergence has occurred
without the divergence in reproductive
compatibility required by the traditional
species concept.

Newer species concepts accept
that especially for populations
diverging in areas separated by
some geographic barrier, divergence
between lineages may be decoupled
from reproductive behavior, and as
a consequence, some species may
retain the ability to interbreed in future
interactions.

When human actions facilitate
hybridization between two species,
in some instances the species that is
more tolerant of ecological disturbance
can replace the other, an outcome
documented in some Southwest
habitats occupied historically by
Arizona Toads but recently colonized
by Woodhouse's Toads. ¥
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life and gain a deeper appreciation of the animal.

connection with nature.

Nature through-the ArtistS Eve: Judy Studwell

udy Studwell's subtle style creates a personal connection between her subject and her audience. Many people believe the
eyes are the windows to the soul. When you look into the eyes of the animals she paints you feel this capturing of the moment
in time when you believe you can experience the animal’s thoughts and feelings. This invites you to think about the subject’s

Having been involved in many artistic endeavors, it was her passion for photography that fueled her interest in expanding her
efforts in art. A trip to Africa in 2013 inspired her to share this amazing experience.

Living in the shadow of the Tucson Mountains, she is passionate about preserving the desert she calls home. A graduate of the
Arizona-Sonora Desert Museum Art Institute, Judy's focus has been primarily on inhabitants of the Sonoran Desert region. Her work
is featured in the Arizona-Sonora Desert Museum'’s Ironwood Gallery collection.

Whether the subject is majestic African wildlife or the unique grandeur of the Sonoran Desert and its much different wildlife
inhabitants, Judy strives to personalize the story of each individual animal. She endeavors to inspire the audience to make a personal

Judy is a signature member of Artists for Conservation, a group of international artists dedicated to raising awareness and support
for conservation organizations around the world and who pledge a portion of sales of their work to that organization’s efforts.

To learn more about Judy's art, visit www.artistsforconservation.org or contact her at judystudwellafc@gmail.com “»

Noble Barn Owl

Graphite and watercolor, 27"x23"

The Barn Owl's stately stare conveys to me the suggestion of superiority,
of nobility, “the wise old owl.” | was inspired to paint this owl which is part
of the educational program at the Arizona-Sonora Desert Museum, not
only because | fell in love with its heart-shaped face and its impressive
wing span capable of silent flight, but because | believe in conservation
through education. Living birds and animals have a universal draw

for people of all ages. Seeing a live bird or animal can make a real
connection, an indelible memory that will last a lifetime. It can inspire
people to love and live in harmony with nature because of that personal
connection.

“Noble” was part of the Artists for Conservation's international exhibition
in Lanwan Art Museum, Lanwan Eco Art Park in Qingdao City, China.
China is making efforts to enforce protection of endangered species from
exploitation and poaching. Hopefully this kind of exhibition collaboration
will bring people closer to nature though art.
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The Lookout

Southern Yellow-billed Hornbill

Graphite and watercolor, 20"x26"

In Africa in 2013, | began my adventure into the wilderness, apprehensive
and excited. | was excited to have the incredible opportunity to view the
iconic symbols of Africa... the lion, leopard, giraffe, the massive elephant,
animals so endangered that my children’s children may never see them in
the wild. Indeed | saw all this and so much more. To my surprise | found
myself in awe of the incredible diverse picturesque birds unique to the
extreme habitats of the African landscape. One morning | spotted this
hornbill perched on a snag, seemingly the outlook over its territory.
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Shy Ringtail

Watercolor on Dura-lar, 14"x17"

This three-pound, very shy and highly elusive animal is the official
Arizona state mammal; although it's likely you will never see one in

its natural habitat. The Ringtail is nocturnal and seldom seen during
daylight hours. It takes up residence near fresh water, often in riparian
areas, under cover of rocks and caves. Your best chance to see one is
on a moonlight or sunrise hike.

Ethereal Gray Hawk

Watercolor and graphite, 22"x30"

This elegant raptor lives predominantly in Mexico and South America,
but a small population can be found in southern Arizona in the

spring and summer months. Nesting pairs are increasing because of
conservation efforts. Fellow birders have reported seeing them in the
Madera Canyon area south of Tucson. My reference for this painting
was the Gray Hawk that is part of the Arizona-Sonora Desert Museum
Raptor Free Flight program. The original is part of the museum’s
permanent collection.
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Spirit Mountain Lion

Charcoal and pastel on Dura-lar, 14"x17"

The Mountain Lion is one of our most iconic species in the desert
southwest, symbolizing all that is wild in nature. Many myths and
misconceptions govern how people perceive Mountain Lions. These
myths and misconceptions have a negative impact on efforts taken to
protect them. Public opinion plays an important role in conservation
efforts. Trophy hunting and habitat loss are the biggest threats facing
Mountain Lion populations. Public support for the Mountain Lion is
essential for its long-term survival.

Little Buddy Desert Tortoise

Watercolor and graphite, 21"x18"

This handsome tortoise feeds on blossoms from the Desert Willow tree
in my yard in Tucson, Arizona. It only emerges from its burrow in the
summer months. | start looking forward to its visits about the time the
monsoon season begins. Desert Tortoises can be in danger of attack
from Coyotes, Bobcats, and Mountain Lions, but mostly are at risk from
development, road construction, and human activities degrading their
habitat. Each year | see this little buddy | hope it is not the last.
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