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THIS ISSUE...

is about Animal Welfare

his issue of your Alive magazine

reveals some of the ways that staff

from the North Carolina Zoo
works to address welfare issues that affect
animals around the world.

Our feature story traces Zoo Director
David Jones’ efforts to improve the wel-
fare of animals in zoos in foreign coun-
tries. Many of his efforts have emerged
through his service to the World
Association of Zoos and Aquariums and
from his extensive connections with vari-
ous animal welfare and conservation
groups, including the World Wildlife
Fund and The Brooke, a British-based
equine welfare organization formerly
known as the Brooke Hospital for
Animals. This article discusses growing
attempts to raise the standards of care and
treatment animals receive in some of the
world’s worst zoos.

A second story, by Curator of Research
and Conservation Rich Bergl, details
some ongoing work of Zoo staff in the
field of wildlife conservation. These pro-
grams, which take place primarily on the
African continent, demonstrate how staff
contributes to animal welfare by focusing
on endangered species. This same theme
reoccurs in our Field Notes’ article,
which describes how John Groves,
Curator of Amphibians and Reptiles, has

The North Carolina Zoo is open every day of the year, except on
Christmas Day. Summer hours begin on April 1 and extend from 9
a.m. to 5 p.m. Winter hours begin November 1 and extend from 9
a.m. to 4 p.m. Standard admission prices are $12 for adults, $10 for
seniors and $8 for children. Zoo Society members and registered
North Carolina school groups are admitted free. The Zoo offers free
parking, free tram and shuttle service, picnic areas, visitor rest areas,

food service and gift shops.

For information, call 1-800-488-0444.

initiated the use of a new research tech-
nique to further his efforts to protect, and
better understand, North Carolina’s
Hellbender population.

Kids’ Page jumps on the animal welfare
cart, too, by explaining the ways that pet
owners and zookeepers contribute to the
welfare of the animals in their care. This
article also offers some advice we hope
you will share with dogs everywhere to
help them track down good and caring
Oowners.

As always, our fall issue of Alive also
introduces our annual Zoo To Do and fea-
tures the artists and artworks that will be
offered in this year’s live auction.
Randolph Telephone continues its loyal,
and much appreciated, status as the
Signature Sponsor for Zoo To Do—the
Zoo Society’s most important and most
successful annual fundraiser. The Zoo and
Zoo Society are deeply indebted to the
artists and other donors who make this
event possible.

As fall approaches and the weather
cools, we want to remind our members to
visit the Zoo—to see the new baby giraffe
and our amazing, but temporary, dinosaur
exhibit. They are both wonderful.

See you at the Zoo!

JAYNE OWEN PARKER, PH.D., MANAGING EDITOR
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Please recycle your ALIVE magazine. To locate the
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Waste Management” or “Recycling” under the City or
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The Zoo is a program of the N.C. Department of Environment and Natural Resources. The NC Zoo Society is the non-profit organization
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Going for the Gold:

Global Zoo Ethics and Welfare Standards

BY DAVID JONES
L

No one knows how many zoos and menageries open

their doors to visitors around the world, but a good

guesstimate would place the number between 8,000

and 12,000.
|

| ALIVE

Unfortunately, only about 10 percent of these
institutions belong to regional or national
umbrella associations that require their members
to uphold specified sets of animal welfare stan-
dards. Most of these umbrella associations
belong to a larger group—the World Association
of Zoos and Aquariums —that unifies the world’s
zoo and aquarium community. More than 250 of
the world’s leading zoos and aquariums, includ-
ing the North Carolina Zoo, belong to this World
Association and another 1,300 zoos and aquari-
ums link to the Association through their mem-
berships in regional or national umbrella
organizations.

I currently serve as the Co-Chair of the World
Association’s Ethics and Welfare Committee.
This Committee publishes the ethical and wel-
fare standards that Association members are
expected to meet but sets these standards as a
range to reach rather than as a bar to cross. This
built-in variance recognizes the different eco-
nomic and cultural realities that exist in different
countries. North American zoos, which belong to
the umbrella organization of the Association of
Zoos and Aquariums, must meet a more compli-
cated and extensive set of standards than zoos in
Central and Southeast Asia, for example.

While some of the World Association’s mem-
ber institutions still fall short of meeting even
these country-sensitive standards, the
Association hopes to eventually see all of its
members reach minimum standards. Currently,
though, the Association’s principal concerns
focus on bringing ethical and welfare changes to
the 90 percent of zoos, worldwide, that fall out-
side the remit of any professional group or the

mainstream zoo community. Many of these non-
association institutions maintain collections in
conditions that Twenty-first Century sensibilities
judge as cruel and inhumane. These poor quality,
poorly managed zoos usually exist in small com-
munities or belong to private individuals. Often,
the institutions or people that manage these zoos
lack the knowledge and the resources needed to
properly care for their animal collections.

Broad Brushes

While inhumanely managed zoos are deplorable
in their own right, the damage they inflict is not
confined to their exhibit animals. The outrage
and shame that poor zoos generate among edu-
cated audiences radiate outward to taint the repu-
tations of zoos that treat their animals humanely
and carry their animal welfare concerns into the
field to protect endangered species.

When a news item surfaces about poor animal
care, media outlets rarely point to the chasms
that separate bad zoos from their mainstream
counterparts. This lack of thoughtful coverage
can unfairly incite public outrage against all zoos
and give sway to the notion that all zoos are the
same and all of them are bad. This failure to sort
the best zoos out from the worst ones fuels much
of the rage that sustains the small, but vocal,
anti-zoo community. This community, composed
of individuals who rail against keeping any ani-
mals in captivity —even under the most humane
of circumstances —uses stories about bad zoos to
lump all zoos into a single, sorry heap.

A small subset of people has always opposed
zoos and menageries, but the contemporary anti-
z0oo community got its real start about 30 years
ago. It grew as these zoo critics joined forces to
form new animal welfare organizations in sev-
eral Western Hemisphere countries. Gaining
strength from this unity, these groups wrote
bylaws and mission statements that often pro-



moted the goal of opposing, and in many cases,
closing all zoos, not just the bad ones.

The more reasonable of these critics rightly
pointed out welfare and management problems
that zoos needed to address. These criticisms
helped to spur good zoos to improve their hus-
bandry techniques, elevate their animal welfare
standards and enrich their exhibits. Even these
changes, however, have not silenced critics who
refuse to differentiate between the high stan-
dards of husbandry and welfare practiced in
modern mainstream zoos and the poor standards
exhibited by the other 90 percent of zoos, which
operate outside this mainstream.

f course, mainstream zoos share some
Oof the blame for the public’s failure to

separate good zoos from bad ones. We
have not been forthcoming about problems in
the worst zoos, and we have not worked hard
enough to align some of our goals with our
critics’ interests. They, and we, have failed to
acknowledge the fair number of instances where
our mission statements overlapped and when, by
sharing our resources, we could have increased
our successes by working together to advance
animal welfare.

While animal rights groups and some of the

more extreme animal welfare groups continue to
rally against zoos, their efforts have had little

impact on zoo operations. The tone of the anti-
zoo rhetoric has left their targets too affronted to
listen or to risk a dialogue.
Fortunately, that situation may
now be changing. As zoos and
their critics have matured, the
more responsible members of
both groups are coming to see
the benefits they might gain by
combining forces to deal with
the most egregiously managed
z00s. By coming together to
push against substandard zoos,
our groups could multiply our
impact. Together we may gain
enough leverage to correct some
welfare violations. Additionally,
cooperating with welfare groups
will provide the zoo commu-
nity with a venue for burnishing
the reputations of zoos that
practice quality care, promote
animal welfare and engage in
conservation practices.

My History and My Hopes

I have been fortunate during my career to serve
on the governing boards of several mainstream
conservation organizations and animal welfare

groups. I have served The Brooke, the world’s

their care.

While these inhumanely
managed z0os are
deplorable in their own
right, the damage they
inflict is not confined

to the animals in

Marjan
Bob Coffee

This bronze statue sits at
the entrance to the Kabul
Zoo to honor Marjan, a
former resident who was
blinded and tormented by
the Taliban.

Marjan’s story touched
people around the world
and helped raise more
than $500,000 to improve
the welfare of the Kabul
Z00’s animals.

The Zoo Society man-
aged these funds, and
Zoo Director David Jones
oversaw the operations
that helped restore the
exhibits and train the
Kabul Zoo staff.
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largest international equine welfare organization,
for over 40 years and have spent many of those
years as the Board Chairperson. That work,

along with my Board participation with main-
stream conservation groups, including the World
Wildlife Fund, Fauna and Flora International,
Audubon and the Environmental Defense Fund,
has introduced me to leaders from both the con-

We have seen the need
to shore up our current
ethics and welfare
standards so that they
are less generic and
vague and so that the
consequences for
ignoring their provisions

carry more teeth.
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servation and the animal wel-
fare movements.

During our work together
inside these organizations, these
leaders have shared their
straightforward opinions about
zoos with me. They, too, have
awakened me to their ideas
about bringing our constituen-
cies together to work toward
common goals.

Those working connections
also afforded me a comfortable
level of credibility as a fair
critic of the zoo community. I
have been trusted to help ani-
mal welfare and conservation
groups begin to differentiate
between the best and the worst

members of the zoo community.

Years of respectful communi-
cations, even when our groups
held opposing views, have
prepared us to test working
together. As a beginning, we
want to define standards of
welfare and ethics that are

unacceptable to all of us. Once these are known,
we will hammer out other standards that are
acceptable —if not ideal —to all of us, as well.

Some of the impetus for these changing atti-
tudes grew from the welfare changes I helped
bring about when the NC Zoo and Zoo Society
took the lead in dealing with the animal emer-
gencies brought on by the wars in Afghanistan
and Iraq. The battles in these wars harmed free-
ranging animals and animals in the Kabul,
Baghdad and Tripoli zoos. By accepting dona-
tions to help these animals and by organizing the
means for getting them veterinary care, food
water and shelter and such, the Zoo and Zoo
Society earned a level of respect among all but
the most severe and closed-minded zoo critics.

The work that we accomplished, much of
which was made possible by my partnerships
with many other zoos and groups, clearly
demonstrated that the zoo community was will-
ing and capable of helping improve animal wel-
fare, even in the most dire of circumstances. Our
successes confirmed that, despite our differ-
ences, zoos and animal welfare groups could
help animals more by working together than by
trying to go it alone.

Going Forward

Recently, I was invited to Italy to represent zoos
during a two-day conversation with the CEOs of
the world’s largest animal welfare organizations.
We talked about ways to pool our resources to
deal with substandard zoos around the world.

While these conversations move forward, I am
using my role as Co-Chair of the Ethics and
Welfare Committee of the World Association of
Zoos to persuade other zoo managers to join the
crusade to raise the animal welfare standards in
these offending institutions. My argument has
been that our field conservation efforts gain
credibility and momentum when we demand ethi-
cal and humane treatment for individual animals
in captivity.

Within the World Association, we have seen
the need to shore up our current ethics and wel-
fare standards. We want to make them less
generic and vague. We also want to give more
teeth to the penalties that are levied when zoos
ignore these welfare provisions.

For the last two years, our Committee has been
hammering out what will become a Global Zoo
Ethics and Welfare Handbook backed by the



World Association of Zoos and Aquariums. The
handbook’s contents will include sections on
addressing complaints and answering questions
that people register about animal care. Many of
these questions and complaints land on my desk
because of the extensive network and contacts I
have built over the years. Unfortunately, the
Association meets only once a year and, histori-
cally, no one person has been available to
address these issues and complaints as they
come in. Like all zoo directors who serve on
Association committees, I have to tend to prob-
lems at home, which leaves little time to address
concerns that pour in from around the world.

ith that in mind, I and others have
established a full-time position for an
experienced zoo professional to begin

drafting this Ethics and Welfare Handbook.
These partners have pledged $100,000 a year,
for three years, to fund this position and have
hired Dave Morgan, the former director of the
Pan African Zoo Association, to fill this role.
The majority of this funding has flowed in from
the World Society for the Protection of Animals
and from some of the top zoos in the United
States and the United Kingdom.

Mr. Morgan’s primary objective will be to
produce an animal welfare and ethics handbook
that will be comprehensive enough to meet the
Association’s needs and flexible enough to help
governments, not-for-profits and other zoologi-
cal institutions humanely manage the animals in
their care. Mr. Morgan will also oversee the cre-
ation of a database to help us deal with the
Worst Zoos.

The database will list the world’s existing
700s, country by country, and will name govern-
ments and agencies that seem willing and able
to accept outside help in order to elevate the eth-
ical standards and welfare obligations of offend-
ing institutions. The database will also list
potential partners with the capacity to help sup-
port these improvements. With this information,
we can begin moving forward.

We hope that, during the first three years of its
existence, this recently established position will
produce enough support to become self-sustain-
ing. That hope is based, to some extent, on the
outpouring of generosity we first saw from the
more than 6,000 donors who came together to
donate more than $600,000 to help the animals

being held in the Kabul and the Baghdad zoos
during the wars. The generosity of these many
donors suggests that there is considerable public
support for improving the welfare of animals
being held in poor conditions in the world’s
z00s. And, we believe that once we show that
we can improve these zoos, we will garner even
more support from the mainstream zoo commu-
nity and from welfare and conservation agen-
cies, as well as the public at large.

Looking Ahead

While the task of improving the welfare of zoo
animals around the world is enormous, it does
not begin to address many of the welfare and
ethical challenges associated with the thousands
of privately-kept animal collections. Many of
the animals in these collections are held in
deplorable conditions.

And, the zoo community will eventually have
to address a host of other animal welfare issues,
too, including the costs associated with main-
taining sanctuaries filled with unwanted animals
from zoos and private collections, the ethics of
farming bears for their bile in China and
Vietnam, and the poaching of rhinos for their
horns and Tigers for their bones. These practices
not only harm wildlife and threaten endangered
species, they also extend false promises of cures
to people in need of medical help. Of course, we
will also have to address the controversial ani-
mal welfare issues surrounding poorly managed
hunting concessions and the
control through euthanasia of
wild animal populations, be
they rodents or elephants.

We have a long way to go,
but we see enormous potential
in the prospect of forming a
broader community of people
working together for the wel-
fare of animals. By struggling
to form thoughtful compro-
mises, we hope that the main-
stream zoo community, the
responsible animal welfare
community and the conserva-
tion community can jointly
become a powerful force in the
growing global movement to
improve animal welfare and
animal husbandry.

The zoo community

will eventually have to
address a host of other

animal welfare issues.
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Saving Wildlife Around the World

egular visitors to the North
RCarolina Zoo are familiar with

the Zoo’s expansive exhibits,
diverse animal collection and natural
surroundings. However, many visitors
may not realize that some of the Zoo’s
most carefully tended real estate sits
outside its front gates and perimeter
boundaries. Zoo staff actively protects

endangered species and habitats
throughout the state and around the
world, as well. These Zoo initiatives
take staff to remote parts of the globe,
from the mountains of North Carolina
to the jungles of Africa, to lead pro-
grams that support the Zoo’s fundamen-
tal mission to conserve species, both in
captivity and in the wild.

Most of the Zoo’s conservation proj-
ects focus on species and habitats that
are represented in the Zoo’s animal col-
lection. By linking their field work to
the Zoo’s animals and exhibits, staff has
access to authentic stories and living
examples of the wildlife that benefit
from their conservation efforts. These

6 | ALIVE

connections also supply Zoo audiences
with concrete examples of the cultural
and environmental benefits that the Zoo
provides to society.

Conserving Africa’s Elephants
One of the Zoo’s longest running field
conservation projects protects elephants
in the central African nation of

Cameroon. Elephants range through
vast swaths of Cameroon, infiltrating its
lush southern rain forests and its arid
northern savannas. The Zoo’s Chief
Veterinarian, Dr. Mike Loomis, began
studying these elephants, their move-
ment patterns and their habitat require-
ments more than a decade ago by
attaching satellite-tracking collars to
high-ranking elephants in different
herds. The tracking information has
allowed Cameroon rangers to deter
herds before they can enter and damage
agricultural areas and has provided reli-
able data for selecting and protecting
specific parcels of land for elephant
conservation. By identifying which sites

provide major food and water sources
and important migration corridors, con-
servationists can ensure that parks and
protected areas provide elephants with
the resources they need to survive.

In 2009, the Zoo initiated another
elephant conservation project in the
neighboring country of Nigeria. This
project developed when the Wildlife
Conservation Society asked for help in
training and equipping rangers working
in Nigeria’s Yankari Game Reserve.

This reserve has become the last
refuge for the country’s few remaining
elephants, which have suffered from
heavy poaching. The training and gear
provided by the Zoo has helped the
Yankari rangers to protect the remaining
elephants.

In 2011, the Zoo upped its assistance
to these rangers by organizing and coor-
dinating an aerial survey—the first in
many years—of Yankari’s elephants and
other wildlife. The low-altitude flight
gave researchers an accurate count of
the park’s remaining animals. These
baseline figures will be used as a stan-
dard for monitoring, and revising, the
Park’s conservation programs.

The Most Endangered Ape
Few people have ever heard of the criti-
cally endangered Cross River Gorilla—
a subspecies confined to the rugged and
remote highlands that straddle the
Nigeria-Cameroon border. Once
thought to be extinct, Cross River
Gorillas spurred a conservation initia-
tive when a small group of them was
first seen in the 1980s. The Zoo’s
Curator of Conservation and Research
Dr. Rich Bergl began studying and pro-
tecting these gorillas—the most endan-
gered of all the African great apes—in
1999, before he accepted a position at
the North Carolina Zoo more than five
years ago.

When Dr. Bergl arrived here, he
led the Zoo into Cross River Gorilla



conservation by establishing a com-
puter-based system that rangers could
use to monitor the wild gorilla popula-
tion. His work provided waterproof
mobile computers to rangers and
researchers, significantly enhancing
their ability to record and analyze data
about the gorillas and any threats to
their survival.

As this monitoring continues, Dr.
Bergl has initiated another study
designed to provide an accurate count
of the remaining Cross River Gorillas.
Historically, efforts to compile an accu-
rate census of their population were
stymied by the gorillas’ reclusive
habits and the rugged, nearly impene-
trable, features of their habitat. Dr.
Bergl hopes to overcome these chal-
lenges by incorporating some tricks
from forensic science—DNA analysis
—into his quest to count the remaining
apes.

His plan focuses on analyzing gorilla
dung—a good source of DNA —to
identify individual gorillas and deter-
mine their sex. Since finding gorilla
dung in dense forests can be problem-
atic, Dr. Bergl teamed up with Working
Dogs for Conservation to sniff out the
dung samples. Working Dogs for
Conservation is a group that trains dogs
to use their extraordinary sense of smell
to find dung— or other scent-ladened
organics —for research purposes.

Dr. Bergl and the Working Dogs
team collected numerous samples of
gorilla dung in late 2011. The samples
are currently at a lab being analyzed,
and the team is eagerly waiting to hear
how well this pilot study worked and
how many gorillas the dung identified.

Applying Zoo Knowledge to
Bird Conservation

Zoo researchers are working on a
string of tiny islands—the Marianas—
in the Pacific Ocean to help the US
Fish and Wildlife Service protect some
of the most endangered birds in the
world. The bird species receiving pro-
tection are the Golden White-eye and
the Tinian Monarch. Both species are
endemic to the Marianas. Both species

are endangered from human activities
and the accidental introduction of the
Brown Tree Snake—a voracious
predator.

The Zoo and its partners are helping
both bird species by setting traps and
capturing wild individuals from the
islands. Some of these captured birds
are sent to various zoos to establish
and maintain strong captive breeding
programs. Other captured individuals
have been transported to the island of
Sarigan—a small, uninhabited island
that remains free of the predatory
Brown Tree Snake. NC Zoo Curator of
Birds Debbie Zombeck has participated
in capturing, transporting, releasing
and breeding these birds. Indeed, in
2009, the North Carolina Zoo became
the first zoo to successfully breed the
Golden White-eye.

Teaching Conservation

Another long-running Zoo conserva-
tion program, entitled “UNITE for the
Environment,” supports teacher train-
ing and conservation education in the
East African country of Uganda.
UNITE began working in some of
Uganda’s poorest rural schools more
than 10 years ago. The chosen schools
serve communities near Kibale
National Park, one of Africa’s most

important protected areas and home to
Chimpanzees, many monkey species
and a wide variety of other wildlife.

Two Zoo staff members, Michelle
Slavin and John Tinka, are based in
Uganda to lead the program, which
provides teacher training, materials and
even buildings for the local schools.
UNITE also takes students on field
trips into the park—a rare experience
for native people—to introduce them to
the natural history of their country and
to engender their concern for wildlife
and conservation.

Hope for Hellbenders

NC Zoo staff is also concerned with
studying and conserving native
wildlife —including the Hellbender,
North America’s largest salamander.
Hellbenders, also affectionately known
as a “snot-otters,” live only in fast
moving streams and rivers in the high
reaches of the Appalachian and Ozark
mountains. Despite their large size,
Hellbenders are rarely seen. They
spend most of their time hidden under
river rocks and, unlike most amphib-
ians, never leave the water.

NC Zoo Curator of Amphibians and
Reptiles John Groves has scoured
North Carolina’s mountains for several
years, improving records on the
Hellbender’s range inside the state and
measuring water quality in the state’s
western rivers. Mr. Groves’ work, in
partnership with the North Carolina
Wildlife Resources Commission, has
already helped to bring protection to
one of the state’s river drainage basins.
Future work, including the recent
incorporation of some new DNA tech-
niques, should provide additional help
in efforts to protect this valued
amphibian. (See full article, page 12.)

This article highlights just a few of the
Z00’s many field projects. To learn
more about the Zoo’s conservation
work, check out our Conservation and
Research Report at www.nczoo.com
/ConservationAnimals.aspx.

RICH BERGL, PH.D., CURATOR OF RESEARCH

AND CONSERVATION
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Goto
nczoo.org

to read more
about new-
born Juma
and her mom
Jamili.

LEAVE AM(? LEGACY

Investing in Wildlife

When Juanita L. Spalding met with Zoo
Director David Jones and Society representa-
tive Russ Williams in 2005, neither her modest
Greensboro apartment nor her words indicated
how much money she hoped to leave the Zoo
through a bequest to the Zoo Society. But, her
words were clear about the reason behind her
gift—it would be “for the purpose of purchasing
and managing one or more wilderness areas
to be maintained for the benefit of native North
Carolina wildlife.”

Ms. Spalding’s estate entered probate in
2011. She named the Society as the sole ben-
eficiary and the assets from her gift are sub-
stantial. We expect her gift to be one of the
three largest estate gifts (and one of the four or
five largest gifts from any source) received in
the 43-year history of the NC Zoo Society.

We are honored that Ms. Spalding entrusted
the Zoo to carry on her legacy of protecting
North Carolina’s wild animals and wilderness.

Thank yous go out to the very generous donors who provided gifts of $1,000 or more to the Society, March 31 through June 1, 2012.
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ThiS HOIiday season give the ones you

love a way to play, laugh and enjoy each other all year long:

Membership in the NC Zoo Society.

Your gift will open the door to a full year of discovery, of
family adventures and of learning and laughing together.

Holiday memberships arrive with a Giraffe plush.

Gift options include: a One-year membership for: an
Individual ($64); an Individual & guest ($74); a Family, or
Grandparents, ($83); or a Family or Grandparents & a guest
($93). Visit www.nczoo.com for details and other levels.

Warm Someone’s Heart

* o0

Adopt an
Arctic Fox

Usually, white in the winter and
mottled in the summer, these
bright-eyed and bushy-tailed
critters can make anyone smile.
Adopt an Arctic Fox from the NC
Zoo and give a cuddly gift for
the Holidays.

BIGSTOCKPHOTO.COM

Each $45 package includes
an Adoption Certificate, a
photo of an Arctic Fox, a
fact sheet about these ani-
mals and a packet of hot
cocoa. We'll also include a
gift card with your special
message. This gift is sure
to be heartwarming.

Zoo Memberships Make Great Gifts for Employees,
Too! Share the Zoo where you work and replace traditional
fruit baskets and canned nuts with a gift that lasts all year.

Give families what they want
the most—memories to cherish forever.

(Y12 \/

Standard shipping costs are included.

Send gift package to:  [] Recipient ~ [] Me
Please indicate gift for: [ Christmas [ Hanukkah
[ Other:

Message you want included

Buyer's Name
Address
City/State/Zip
Phone: (H) (W)
E-mail

Arctic Fox Adoption Info

Name of Adoption Recipient

Gift Membership Info

Name of Membership Recipient

Membership level you wish to buy

For Family, Grandparent or higher memberships only:
Name of the second adult in the household

Number of children under 18:
OR grandchildren under 18:

Recipient Address

City/State/Zip

Phone: (H) (W)
E-mail

Payment type: [ ] Cash TOTAL $

1 Check (Please make check payable to NC Zoo Society)
[ Credit Card (Please check one)
(0 mc [Jvisa [ Discover [] AMEX
Credit Card# CVN#
Exp. Date

Signature




eDNA & the Search for Hellbenders

Mountain Wildlife Diversity Biologist for the NC Wildlife

Resources Commission, have searched for Hellbenders
among the state’s mountain waterways. The search is impor-
tant, both to better define this elusive amphibian’s range and
to assess the health of its remaining populations.

Staff and volunteers conduct these surveys by wading
into fast-running, clear and cold mountain streams and turn-
ing over rocks, large and small, to look for Hellbenders. The
work can be grueling, as researchers, dressed in waders or
wet suits, brace against the frigid, swift currents.

It takes a team to flush out Hellbenders. Someone has to
work a logging tool, called a “cant hook” or “log peavey,’
under the larger rocks and pry them up enough for a
snorkeler to dive down to look and feel for Hellbenders.
Other snorkelers work alone, sifting through small rocks and
cobbles in search of Hellbender larvae and juveniles.

Together, our teams inch through streams, capturing every
Hellbender we can to weigh it, estimate its age, assess its
health and gently set it back under the rock or cobble where
we found it. In the fall, we expand the searches to look for
Hellbender eggs. Male Hellbenders make this task a bit eas-
ier by guarding the rocky nests where their mates have
deposited their fertilized eggs in a shallow pit.

And so we go, from May through October, traveling from
one tributary to the next to survey the streams and the
creeks that define the five North Carolina mountain river sys-
tems where Hellbenders live. As weather and water condi-
tions shift, our successes wax and wane. But, we keep
going, visiting places where Hellbenders were recorded in
the past and places where no records of Hellbenders can be
found. We document our findings, noting the size, the health
and the reproductive status of every population we discover.

North Carolina’s Hellbenders

We undertook this expedition because most experts believe
that North Carolina shelters one of the world’s healthiest
remaining Hellbender populations. But, without any surveys,
no evidence exists to support these claims.

Even a quick glance at a state map hints to the enormity of
this task. A tangled network of rivers, streams and creeks
crisscrosses the North Carolina mountains. Our work sug-
gests that some 2,000 to 2,500 of these waterways might
support Hellbenders. Searching every potential habitat is a
Herculean task that will require at least 5 more years of
work. When we finish, we should understand the range, the

For the last 6 years, Zoo staff and Lori Williams,
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health and the condition of the state's Hellbender population
and have a good grasp of which segments of this population
are stable and which are increasing or in decline.

Because we test water quality at each survey site, our
research will also quantify the health of the mountain’s
waterways. Hellbenders, along with several other aquatic
species, are especially sensitive to water quality, so identify-
ing declining populations can alert officials to issues that
may threaten the state’s drinking water or harm its recre-
ational waterways. Data from our surveys have already
helped several mountain river systems receive High Water
Quality status from the NC Division of Water Quality.

Attuned to the Welfare of Wildlife

Because our survey methods may cause minor disruptions
or short-term stress to waterways or to wildlife, especially
when we explore nesting places, we follow a strict protocol to
minimize our impact. We turn, and return, rocks carefully and
handle captured Hellbenders gently as we weigh, measure
and resettled them under their chosen rocks. When we
release captured Hellbenders, we observe their behaviors.
Typically, our study Hellbenders scurry back under their
rocks and resume normal behaviors immediately. When we
have checked the status of study Hellbenders a day or two
after their capture, we have found them living normally, with
no signs that they or their habitats had been disrupted.
While our studies seem to have little impact on
Hellbenders, the work takes a toll on our researchers. It
takes time, energy and money to find and explore the moun-
tain streams that may harbor Hellbenders. Consequently, our
team was excited to learn about an experimental technique
that may ease the burdens associated with finding
Hellbender inhabited streams. If this technique pans out, it
will make it easier and quicker to find Hellbenders and will

STEVE ATKINS



nearly eliminate the potential for stressing wild Hellbenders
or disturbing their habitats.

This new technique will send researchers looking for
Hellbender DNA, not Hellbender bodies, to determine the
species’ presence or absence in a waterway. With no rocks to
turn or currents to forge, researchers will exchange their
peavies for bottles and will scoop water, not Hellbenders, out
of the torrents. Once captured, the water samples will be
pumped through filters designed to trap broken bits of
DNA—the molecule that carries an organism’s genes—
swirling around in the liquid. Known as “aquatic environmen-
tal DNA,” or “eDNA” for short, these snippets of DNA end up
in waterways as the jetsam and flotsam of sloughed-off skin
cells and excreted feces and urine.

Hellbender Forensics

The trick to using eDNA depends on devising a test that can
pick the target species’ (in our case Hellbender’s) DNA, out
from all the other DNA residue that fish, spiders, deer, maple
trees, researchers, mosquitoes and such, leave behind when
they pass through the waterway.

This task gets dicey because all life on Earth shares an
evolutionary history and, consequently, some common
ancestors. A few genes from these ancient, common ances-
tors continue to occupy space on the chromosomes of every
living organism. This shared inheritance means that much of
the DNA snagged by a water filter cannot distinguish a rat
from a person or a pineapple or a mushroom. Regardless of
their species or their Kingdom of origin, Earth’s life forms
share stretches of identical DNA.

So, to use eDNA to test for the presence of Hellbenders,
researchers must first find a short section of DNA that is
unique to Hellbenders. Once that snippet is known,
researchers can build a complementary molecule, called a
“primer” that can be produced in large quantities and sent
out in large batches to find and latch onto any, and only,
matching bits of Hellbender DNA.

If a primer finds its complement, researchers can use an
enzyme to copy that snippet over and over and over.
Eventually, enough copies pile up to be easily detected in the
sample. The process that drives the primer to bond with and
the enzyme to magnify the target DNA is called a “poly-
merase chain reaction.” It is complicated, but it eventually
produces millions of copies of the DNA target.

(To learn more about genes and this process, visit Cold
Spring Harbor Laboratory’s Website at
http://www.dnalc.org/websites/dnaftb.html and click on
http://www.dnaftb.org/on the right side of that page.)

European researchers were the first to apply this technique
to amphibians, using the polymerase chain reaction to find
bits of DNA left behind by members of an invasive species:
the Bullfrog. Later, other studies found traces of DNA shed
by an invasive Asian carp and several amphibian species.

A review of this research inspired me to look for a research
partner who would be willing to help us apply this inexpen-
sive, efficient technique to our Hellbender studies in the
mountains. My search led me to Dr. Stephen Spear of the

Orianne Society in Georgia and an associate of the
University of Idaho. He helped us develop a study that uses
eDNA to look for Hellbenders, and we are experimenting with
using the same technique to search for Mudpuppy DNA in
the same streams.

Research Goals

Our study will apply eDNA techniques to test for the pres-
ence, or absence, of Hellbenders and Mudpuppies in various
streams and to determine if the testing can provide informa-
tion on the density of identified populations, the effects that
stream flow rates have on quantifying eDNA and the effec-
tiveness of using a series of samples to assess the repro-
ductive status of Hellbender populations. Positive findings for
any or all of these questions will enhance our capacity to
understand and ultimately protect these highly secretive, but
environmentally important, animals.

We expect to encounter some challenges as we adopt this
technique to the special environmental and species needs of
Hellbenders and Mudpuppies. We believe, however, that we
can work out these problems in the field.

What We Plan

We will look at several locations with known Hellbender
and/or Mudpuppy populations, and we will survey waterways
where these species have not been recorded. We will also
test several streams outside the range of our study species
to confirm that the DNA primers are not producing false posi-
tives. Because this technique is relatively inexpensive, if suc-
cessful, it will allow us to sample more waterways in less
time than would be possible with our current methods. This
new study, if successful, will also benefit other researchers
working with Hellbenders and may inspire them to test this
technique with other aquatic species.

This study and our other field surveys rely on funding from
NC Zoo Society members, and we hope to be able to con-
tinue this important work in monitoring our native natural
resources. Stay tuned for the results of this important
research!

JOHN D. GROVES, CURATOR OF AMPHIBIANS AND REPTILES
Fall 2012 |
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Backstage

GO BACKSTAGE WITH US We have the Key that
gives you access to the keepers and all that happens behind
the scenes.

Upcoming Back Stage Programs Go online to NCZoo.com
and click on Events to Sign Up. Revenues earned from these
programs support the Zoo's field conservation efforts. A way to
have fun and do good at the same time.

SEPTEMBER

8 1 September Meet & Feed the Gorillas

/ Sorry, Sold Out

p.m.

. ZOO happenings

NORTH CAROLINA ZOO EVENTS are for everyone
and, unless otherwise noted, are free with admission. For

more information, call 1.888.488.0444.
SEPTEMBER

15 The Poetry of Conservation Series Sign up by
going online to NCZoo.com and clicking on Events

10 a.m. Rhyming with Rhinos: Writing poems at the

NC Zoo

2 p.m. Macro and Micro: Finding beauty through the

lens of experience

8 1:30 p.m. Meet & Feed the Puffins W
15 8:30 a.m. Day Veterinary Camp 7th - 9th Graders m-

/ Sorry, Sold Out THE OF
15 11 a.m. Meet & Feed the Otters / Sorry, Sold Out -‘W’
15 10:30 a.m. Wild Rhino Safari into the African Plains 2210 a.m. The Nature of Poetry
22 1:15 p.m. Seal School 22 & 23 Great Apes Discover the amazing lives

- - - of gorillas and chimpanzees.
29 8:15 a.m. Early Bird Tour in the Aviary
OCTOBER
OCTOBER 13 HOWL-O-Ween
6 5:30 p.m. Elephant Pumpkin Smash & Training Meet the ‘red-wo!f keepers gnd learn about red-wolf
conservation. Enjoy educational fun throughout the

6 1:30 p.m. Cougar Watch park.
13 11 a.m  Meet & Feed the Otters 20 & 21 Batology 101

/ Sorry, Sold Out Discover the good nature of
13 1 p.m. River Hog Heaven-Meet'um; Feed'um; bats anc{ see a live vampire

| bat feeding.

Make'um toys

20 1:30 p.m. As Close as you Wanna’ Get to a Grizzly 27 & 28, BOO at the ZOO
A magical weekend of safe,

27 1 p-m. Meet & Feed the Gorillas daytime Halloween fun. Enjoy

/ Sorry, Sold Out trick-or-treat games, magic and storytelling, live enter-
27 1:30 p.m. Meet & Feed the Puffins tainment and a children's costume confest.
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Make 2013 Your Year of Re-Discovery...

Explorer Travel Options in 2013

Costa Rica Hawaii
Jan. 18 - 25 $2,549* March7-16 $2,399*
A Photographer’s Paradise - to water-  Maui & Kauai to watch whales, visit
falls, jungles and cloud forests. the Na Pali Coast & Grand Canyon of
=0 ol the Pacific.
[
China
May 12 - 26 $2,459* Wild, Wild West
The Grotto, the Warriors, a Hanging July1-8 $2,013*
Temple & Volunteering with Pandas. Work on a Dude Ranch, see Tetons and
Yellowstone
The Galapagos
July 15 - 30 $6800-$8698 California
(includes airfare from Miami) October 15 - 25 $2585*
Where giant tortoises and Magnificent ~ Yosemite, San Diego Zoo, Monterey
Frigate birds await your discovery. Bay & more.

Platinum Travel Expeditions in 2013

Why Travel with the NC Zoo Society?

Because we take your love of nature seriously when we plan our
travel.

Uganda and Kenya

We choose destinations with landscapes and wildlife that will take
your breath away.

We plan itineraries that will feed your curiosity and nourish your
sense of wonder.

We work with experts who plan for your comfort and satisfaction.

We arrange our trips with top-tier travel providers—companies that
you already trust.

. . .:ﬁ -

1 e Wy, == * AAA * Classic Escapes * Trafalgar Adventures * Vantage *
February 23 - March 8 _ $10,000 And, we offer Platinum Travel options for our most discriminating
Gor!llas in the Wild, Queen Elizabeth travelers. These trips offer exceptionally luxurious accommodations
National Park &€ More and visit remarkable, but rarely seen, destinations.

For more information, e-mail jparker@®nczoo.com or call 336=879=7273. |+t bore NOTINGLIDE ARIARE

u n Y Y I [ Race through the Zoo to benefit the North

Carolina Chapter of the American Association

SEPTEMBER 1 5, 2012 of Zoo Keepers. For more info, visit

http://www.ncaazk.com/runwild5k.htm.

Fall 2012 1 15



Pet Keepers and
Zoo Keepers—
Two of a Kind

If you have a pet — and more than half
of American households do — you have
something in common with the keepers
who work at the Zoo. As a pet owner,
or as a zoo keeper, you control the wel-
fare of the animals in your care. Pets,
like zoo animals, depend on people for
food, water, shelter and veterinary
care. To a large extent, pets and zoo
animals even depend on people to pro-
vide the spaces and the conditions that
the animals need to exercise, to play
and to enjoy a good quality of life.

Of course, zoo keepers and pet
owners care for different kinds of ani-
mals. Zoos exhibit “exotic," or “wild,"
animals, while pet owners usually care
for "domestic" animals. Domestic ani-
mals are cheaper and easier to keep
than exotic animals because domestic
animals have been bred, over many
generations, to fit into human society.
Selective breeding produces domestic
animals that are smaller, less aggres-
sive and more comfortable around peo-
ple than their wild ancestors were.

Domesticated animals are not tamed.
People tame wild animals by teaching
them to be calm around people. Tamed
animals learn to inhibit some of their wild
behaviors but stay wild at heart. They
keep the instincts that operate in their
untamed counterparts. And, tamed animals
produce offspring that inherit a full set of
wild instincts. The offspring must also be
tamed to tolerate people.

Domestic animals are different. They are
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Pick an owner that walks you on nice days and that loves
you enough to take you for walks in the rain or snow, too.
The exercise is good for both of you—and will extend both
of your lives.

Find an owner that 9 f

will take you to the
veterinarian to have
you vaccinated and

spayed or neutered.
It's sometimes hard
to find good homes

for unexpected

puppies.

Sniff out an owner
that understands

that you want to be
a good companion and
that you learn
best when
you're
Good praised for
Find an owner with a Boyl c.lomg ﬂ-\e
. . right thing.
good throwing arm—one
that tosses Frisbees or
balls and wants to 9

teach you how to

fetch. Dogs and When"you
people that play P.\ed:‘ good
together, stay Jjob" you
together. want to
please your
owner even
more.



born with a willingness to accept people as
companions. This readiness to accept people
is a consequence of centuries of careful
breeding.

In\/enﬂr\@ the Doy

Take dogs, for example. People started
inventing dogs over 12,000 years ago. The
process probably began when a few peo-
ple took in, and tamed, some especially
calm and friendly wolves. When their
pups were born, people picked out and
raised only the friendliest and calmest
pups from a litter. By repeating this
process over many centuries, people
eventually produced dogs — a special
kind of wolf that reliably looked and
behaved differently than its ancestors.

The first dogs were smaller,

weaker and more playful than their
wolf ancestors. In many ways, these
early dogs looked and acted like wolves
that never quite grew up. Early dogs
retained the floppy ears, the curly
tails, the small teeth and the playful
dispositions that wolf puppies have
when they are young but lose as they
grow up.

After inventing early dogs, people
got better at selectively breeding for
certain looks or behaviors. By choosing
to breed animals with interesting fea-
tures or temperaments, people fashioned
wolves into many breeds of dogs, each
with its own special character.

People invented some dogs, like Shih
Tzus, as very cute companions and other
dogs as helpmates. Dachshunds were made
long and lean to tear into burrows and
help people hunt badgers. Poodles were
given water resistant coats so they could

retrieve hunted ducks from the water.

Regardless of appearance or disposition,
all dogs — like all domestic animals — rely on
people to have a good quality of life.

a Good Deog owiier

Look for an owner that knows how much you like
spending time with him or her and that knows how
much you appreciate having your ears scratched and
your belly rubbed. Pets are called “pets” for a reason.

Pick an owner that will give
you clean drinking water and
fresh food every day and a
bath when you need it (even
if you don’t agree!) Someone
that gives you a warm, dry,
comfortable place in winter
and a cool place in the
summer.

____________ Pick an owner that will give the
= right amount of healthy food, so
that you will not get fat. One that
is willing to learn how to keep your
teeth clean is a real bonus!

Choose an owner that smiles

when you wag your tail, that
likes to give hugs and take licks

and that understands your need

to be a loyal friend forever. Pick
an owner to stick with.
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Saving NON-PROFIT ORG

a Piece of U.S. POSTAGE
the World for PAID
its Wildlife HICKORY, NC
. PERMIT #104
NC Zoo Society

4403 Zoo Parkway
Asheboro, NC 27205
WWW.N€z00.com

The NC Zoo Society is your
bridge to more than a Zoo visit.
We make you a partner in the
Zoo's global efforts to support

* Animal well-being

* Conservation

* Education

* Field Work

* Research
And we welcome you into a
family that cares about nature.

The NC Zoo Society urges you to do business with businesses that supp

@ TimeWarner Cable® presenrs

North Carolina Zoo
nczoo.org B00.488.0444 aosheboro



