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Sustainability
The N.C. Zoo is not what it seems. Its
natural habitats, green plants and well
cared for animals owe their existence to a
hard underbelly of concrete, machinery,
money and people. The true nature of our
working natural habitat zoo resembles a
factory more than a forest.
To maintain its illusions of the natural
world, the Zoo devours vast resources.
Energy bolts around the Park, controlling
ambient temperatures, transporting people
and supplies, powering computers and
lighting the way for visitors and staff.
Water gushes through pipes to buoy up
Harbor Seals and elephants, hose down
cages, wash over landscapes and freeze
into cubes that cool drinks and people.
Food, merchandise and supplies ride into
the Zoo, shed their packing, jostle to their
assigned places and disintegrate, with
time and use, into tomorrow’s trash.
Without watchful eyes and strong convictions, the Zoo could consume—and
waste—these resources and this energy
outside the sight and the minds of almost
everyone. The Zoo’s masterful designs
could easily mask such deceptions. Where
better to hide a line of nature’s bruises
than under a screen of lively animals, arts
and flowers?
But, watchful eyes and strong convictions reside in the hard underbelly of the
Zoo. The people who manage the Park
practice the same principles of conservation that they preach on Zoo signs and
educational brochures.
Societal norms inside the Park maintain

a community where people recycle and
reuse supplies and resources as a matter
of course. Prevailing social expectations
remind employees to reduce consumption
wherever they can. The idea—the attitude—that one cannot love animals without protecting their environment rides on
Zoo winds. Employees breathe it in, over
and over, until it bonds with their DNA
and becomes part of their nature.

This issue of the Alive magazine examines the events that made conservation
part of the Zoo community and explains
some of the many ways that Zoo employees practice these principles. This issue is
about being green and what it takes to get
there.

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. Standard admission
prices are $10 for adults, $8 for seniors and $6 for children. Winter hours begin
November 1 and extend from 9 a.m. to 4 p.m. 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.

The Zoo is a program of the N.C. Department of Environment and Natural Resources.
The North Carolina Zoological Society is the non-profit organization that supports the
North Carolina Zoological Park. Society offices are open Monday – Friday, 8 a.m. to 5
p.m. For information, please call 336-879-7250 or logon to the Society’s Web page at
nczoo.com.

Printed on recycled paper
Your ALIVE magazine can
be recycled in any recycling
program that takes magazines. To locate the closest
magazine recycling area in
your city, call “Solid Waste
Management” or “Recycling”
under the City or County listings of your phone book.
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Brittle Bush (Encelia farinosa), a member of the Aster
Family, native to the Sonora and Mojave deserts
by Tom Gillespie
JUAN VILLA

Sustaining the[green] Dream
T

he Zoo took its first steps toward sustainability in 1989
when staff conducted an internal conservation audit.
That audit documented how water, energy, paper and
other resources flowed into and around the Zoo. By flagging
hot spots of consumption and waste, the audit let staff set
priorities for reducing the Zoo’s impact on the environment.
The audit also drew a baseline that managers could use to
show the Zoo’s progress toward its environmental goals.

Captains for Conservation

To manage the complex tasks of implementing conservation
throughout the Zoo, management staff invited employees to
serve as conservation watchdogs and advocates. These
employees formed a Conservation Captains team intent on
improving conservation at the Zoo. Under the leadership of
Associate Zoo Director, Mary Joan Pugh, the Conservation
Captains oversee the Zoo’s environmental presence.

took in 1,925 tons of plant and animal waste. Had these gone
to a landfill, the tipping fees would have totaled $121,275.
The Zoo’s Horticulture staff mines the compost for fertilizer,
saving about $46,000 annually on soil supplements.

Saving Water and Killing Watts

The Conservation Captains also tackled water and electric
conservation, installing meters to pinpoint areas using more
than their expected share of resources. By pointing out water
guzzlers, the meters led to the repair of pool leaks that had
been wasting water.
Another conservation initiative upgraded the pools’ filters,
reducing backwash that saved 140,000 gallons of water
annually. The new filters also screened out more particulates
from the water. These changes keep the exhibits cleaner for
longer periods, improving water clarity so that pools can be
emptied and refilled twice a year, rather than six times. The

[recycling boxes for bottles, paper and metals popped up in gathering places,
offices and public areas...as conservation became a social norm at the Zoo]
Early on, the team initiated a recycling program for employees to collect and store cardboard, paper, plastics and metal
cans. The Zoo partnered with Randolph County to set up a
Recycling Drop-off in the Park. Recycling boxes for bottles,
paper and metals popped up in gathering places, offices and
public areas. Employees became recyclers as conservation
became a social norm at the Zoo.

Nature For Nurture

Boosted by their initial successes, the Conservation Captains
launched an even more ambitious program to keep tons of
organic waste out of the landfill. With outstanding help from
North Carolina’s Pollution Prevention and Environmental
Assistance Program (a service of the Zoo’s parent agency,
the N.C. Department of Environment and Natural Resources)
and N.C. State University, Zoo staff obtained a permit to
build a demonstration composting facility at the Park.
A 1997 Solid Waste Trust Fund grant and fly ash from RT
Soil Sciences provided the infrastructure for the site. Fly
ash—a waste product that collects in the boilers of coalburning electric plants—can be recycled in soil to make it
dense and durable, rather like pavement, but more environmentally friendly. Last year, the 1.9-acre Composting Center
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new filters save about 200,000 gallons of water annually.
A remote Energy Management System for temperature
control reaped similar savings in electrical use. Electric
meters found high use areas and prompted the changes.
Inside the Stedman Education Building electricity use
dropped by 336,000 kilowatt hours a year. This success
helped the Zoo secure funding for other upgrades and funded
a link between the electrical monitoring system and the
Zoo’s computer network. The link gives staff better access to
data and improves control of energy use.

It Ain’t Easy Being Green

As the Zoo’s green initiatives became more successful, the
Conservation Captains gained enough confidence and expertise to aspire to even more stringent standards of environmental management. To help them along the way, Zoo staff spoke
again with experts from the Pollution Prevention Office, asking their advice about restructuring Zoo operations in line
with practices advocated by ISO—The International
Organization for Standardization.
ISO is an international, non-government group that defines
voluntary standards to make businesses more efficient, safe
and clean. ISO 14001 sets standards organizations can follow

to address environmental issues. It defines a 17-level process
for organizations to follow in order to identify their environmental impacts, address them systematically and monitor and
measure their remediation while auditing the processes to
ensure oversight and review by management. Earning ISO
14001 Environmental Management System certification
demonstrates an organizations commitment to be efficient
and environmentally sound.
The Zoo began developing its Management System in
early 2002 and, by December, the Horticulture Section had
attained certification. With that award, the N.C. Zoo became
the first United States zoo and the first N.C. State agency to
earn ISO 14001 certification. To claim this distinction, the
Horticulture Division followed an action plan that boosted its
use of organic fertilizers by 98 percent while slashing its
reliance on chemical fertilizers, reduced its use of chemical
pesticides by employing biological controls (good bugs eating bad bugs) and lowered its fuel consumption.
Staff continues to maintain and monitor these initiatives
using ISO’s Environmental Management System. These successes earned Horticulture recognition as a Rising Steward in
the N.C. Environmental Stewardship Initiative, a program of
the Department of Environment and Natural Resources.

Stewardship Has its Privileges

In 2004, Horticulture’s Rising Steward designation helped
the Zoo win a $5,000 grant to produce a master plan for
building an artificial wetland between the North American
picnic area and parking lots. Zoo staff wants to install this
wetland to capture rainwater washing off the parking area.
Storm water picks up motor oil and other pollutants from the
parking lots, and a functioning wetland will filter out these
contaminants and keep them out of the Zoo’s surface water.
The Zoo Society matched the Rising Steward planning
grant with $5,000, allowing Zoo staff to partner with the
N.C. Department of Transportation to provide the construction design used to win a $406,000 grant from the Clean
Water Management Trust. That money will construct the
wetland, which will open in the spring of 2009.
Educational graphics will be installed at the wetland to
help visitors understand its role in protecting water quality.
Students from the Zoo School (a branch of Asheboro High
School that holds classes on the Zoo grounds) will monitor
water quality in the wetland, helping the Zoo fulfill a requirement of the Clean Water funding.
As a Rising Steward, the Zoo received other benefits from
the state’s Pollution Prevention Office, which conducted free
energy audits in four of the Zoo’s major exhibits. The audits
projected the saving that the Zoo would realize from upgrading the heating and cooling systems in the Aviary and the
Rocky Coast exhibits. In 2007, the state responded to the
audited figures by funding the Aviary upgrade. Rocky Coast
funding is expected later this year
The Zoo’s careful application of Environmental Management System also supplied data for writing a comprehensive

Strategic Energy Plan. This plan helped earned a 2008
Governor’s Energy Efficiency Grant that will further enhance
the Zoo’s energy savings. Part of the funding will allow the
Zoo to add more efficient lighting inside the Stedman
Education Center. The remainder of the funding will be used
to change half of the Zoo’s T-12 fluorescent bulbs with more
energy efficient T-8s.

Greener Zoo Gas

In 2004, the staff met with experts from Central Carolina
Community College and Piedmont Biofuels to work on
reducing the Zoo’s dependence on diesel fuel. The goal was
to build a reactor that would take used cooking oil from the
Zoo’s restaurants and turn it into fuel to help power the
Zoo’s equipment, trams, buses and other vehicles.
In 2004, the Zoo secured a 2005 Air Quality Mobile
Source Emissions Reduction grant for $23,000 to design,
build and install a reactor to process used cooking oil. The
Zoo contracted with Piedmont Biofuels to build the processor, which became operational in December 2005.
The Zoo wanted to bring biofuel into its tanks because it

[the Zoo’s biofuel program has
reduced diesel fuel use
by 20 percent]
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[the Zoo’s concern
for clean water
spread beyond
its boundaries]

burns cleanly, emitting less carbon
monoxide, hydrocarbons, sulfates and
other toxins than petroleum diesel.
While the processor was under
construction, the Zoo used a $2,000
grant from the N.C. Solar Center
Alternative Fuel Incentive Project to
teach staff to properly mix biofuels
and petroleum diesel to power trams,
buses, work vehicles and other
equipment.
The Zoo’s goal is to capture 1,500 gallons of its restaurants’ used cooking oil every year and mix it in an 8:2 ratio
with diesel fuel. The new concoction should reduce the Zoo’s
annual diesel purchases by 20 percent.
The Zoo promotes this biodiesel project with a french fry
graphic and text announcing that vehicles are fueled by
clean-burning biodiesel made with vegetable oil. The logo
and slogan appear on the Zoo’s 11 buses and nine trams. The
same graphic appears on a mobile, model biofuel processing
unit, too. Educators take the unit to schools and around the
Zoo to demonstrate how the fuel is made and to talk to audiences about the Zoo’s extensive conservation programs.

Let the Sun Shine On

With the help of a $50,000 grant from the N.C. Zoo Society,
the Zoo entered a partnership with Carolina Solar Energy and
Randolph Electric Membership Corporation to construct
three large picnic pavilions adjacent to the North American
parking lot. These pavilions’ roofs support 9,600 sq. ft. of
solar panels that can generate 104 kilowatts. This array is one
of the largest solar generators in the state.
Carolina Solar Energy used funds from the Zoo Society
and financing from BB&T to build and donate the pavilions.
Named Solar Pointe, the pavilions cover a large picnic space
that is available to visitors.
The Zoo leases the pavilion roofs to Carolina Solar Energy,
which owns the solar panels. Randolph Electric Membership
Corporation buys the generated electricity and Carolina Solar
also receives a subsidy from N.C. Green Power. N.C. Green
Power is a consortium of public utility companies that supports alternative energy sources. Solar Pointe should produce
130,000 kilowatt hours of electricity per year—enough
energy to power 11 to 13 typical North Carolina homes.
Picnickers can follow the electronic action at Solar Pointe
by watching a live readout of the kilowatts it produces. The
readout tracks watts by the hour, the day, the month and over
the life of the system. Another readout compares the solar
panels’ zero emissions with an estimate of the air pollution
that would have accompanied the same amount of electricity
generated by a coal-fired power plant. These data are also
posted on the Zoo’s Web site (www.nczoo.org).
Randolph Electric Membership Corporation and the N.C.
Electric Cooperative plan to add additional graphics to Solar
Pointe. The graphics will explain green electricity, solar
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power and alternative energy resources.
The Zoo’s energy partnership with Randolph
Electric Company includes another, project—a
backup generator that kicks in to supply power
to the Zoo during peak times. This energy
surge reduces Randolph Electric’s need to
boost its total capacity. The Zoo typically
saves about $8,000 per month by generating
electricity for Randolph Electric Membership
Corporation during these peak times. The
system also reduces local needs for electricity
and the need to build more power plants.

Greening the Water

The Zoo’s detailed attention to water conservation has positioned it as a statewide role model—an important role during
the recent drought. Water meters closed hidden leaks wasting
5,000 gallons of water a day and data from the meters help
the Zoo document its water use, water savings and its commitment to water conservation.
As a result of its Environmental Management System, the
Zoo’s Horticulture Division received a grant to install a

Master Irrigation Control System in the Zoo. The system
collects data on incoming rainfall and outgoing evapotranspiration to calculate the irrigation needs of the Zoo’s plants.
In the first growing season after installation, the Master
Controller saved 1.5 million gallons of water, dropping the
Zoo’s water use for irrigation by 57 percent.
The Zoo’s concern for clean water spread beyond its
boundaries and launched one of the Zoo’s educators as the
local coordinator of Big Sweep. Big Sweep connects the
Zoo’s water conservation ethic to the good works of some
900 middle and high school students. Through Big Sweep,
these students help haul about 7,400 pounds of trash out of
local streams every year.

Calling all Green

One Zoo recycling program reaches outside of the Zoo,
taking in old cell phones from around Asheboro. This program exploded in 2004, when people were given the right to
switch service providers and keep their phone numbers.
Toxins in cell phones make them bad for landfills, so the
Zoo sends the collected phones to reputable recyclers that
refurbish them and donate them to people in need. Cell

phones that cannot be reused are disposed of in an environmentally responsible manner. Over the last four years, nearly
3,000 cell phones have been collected and recycled for use.

Wearing the Green

The Zoo’s hard work has not gone unnoticed. Staff has accumulated its share of awards and recognition, including, but
not limited to, the following:
1996 – The N.C. Recycling Association Award for
Outstanding Source Reduction
1999 – Governor’s Outstanding Source Reduction Award
2000 – The Department of Environment and Natural
Resources Environmental Sustainability Award
2001 – Carolina Recycling Association’s Outstanding
Compost Program Award
2004 – The first State Government Sustainability Award
2005 – The 2005 NC Sustainability Award
2007 – N.C. Land Trust’s State Government Conservation
Partner of the Year
2008 – North Carolina Sustainable Energy Champion
MARY JOAN PUGH, ASSOCIATE ZOO DIRECTOR

GREENHOUSE GASES AVOIDED
CO2

178,697 lbs.

NOx

428 lbs.

Since installation: March 28,2008

(as of 7/10/08)

Average household CO2 output is 22,750 lbs./yr.
Courtesy Fat Spaniel Technologies, Inc.; www.fatspaniel.com

TRAVEL SAFARI

Chart a course for adventure
Still in

2008

South Africa’s Grandest Park

Explore Manitoba
October 25 - 31
$4,595*
Leave the South behind and venture into Churchill, Canada,
to search for Polar Bears—the mighty lords of the Arctic.
Our travelers will join a professional naturalist to travel
through tundra frequented by Polar Bears and 43 other
mammal species along with more than 150 species of birds
and 500 species of plants. Look for the Aurora Borealis to
dance through the lingering twilight of the setting midnight sun. The trip includes time for visiting Winnipeg’s
museums and nature center.

Wild Adventures in

July 3 - 17
*$6,495 (land only)
Botswana’s Tuli Cirel and Kruger National Park, the grand
lady of Africa’s wildlands, mark the high points on this 14day safari across southern Africa. Table Mountain, Cape
Point, Kirstenbosch Botanical Gardens and the Cheetah
Outreach Center are included on the itinerary, too. As an
added attraction, several segments of the Zoo’s news program, ZoofileZ, will be filmed along the way. An optional
visit to Victoria Falls is available.

2009

Journey to Costa Rica
February 18 - 29

$3,995
Catch a bird’s eye glimpse of a
rainforest from an aerial tram and
get in touch with your inner fish
as you glide down the waterways
crisscrossing Tortuguero National
Park and Cano Negro Wildlife
Refuge. Raft Class I and II rapids
on the Sarapiqui River, watch lava
flow from Arenal Volcano, visit
nearby hot springs and search for
rainbows and Quetzals in the
Monteverde Cloud Forest. An
optional extension to Carara
Biological Reserve and Manuel
Antonio National Park is available.

Adventure to India
March 5 - 22
*$15,795 (land only)
Travelers will visit ancient temples, explore exotic cultures
and search for magnificent wild Tigers. There will be time to
ride camelback down antique alleyways and climb into
more modern vehicles to look for Tigers in parks that were
once reserved for royalty. Both Old and New Delhi are on the
itinerary, which provides visits to Bandhavgarh National
Park, the Taj Mahal and so much more. An optional extension is available to the sacred town of Pushkar, the Delwara
temples and Udaipur.

America’s National Parks
July 22 - August 6
$3,967
A 16-day tour, by motor coach, to America’s most acclaimed
Parks—Yellowstone, Grand Teton, Arches, Monument Valley,
Grand Canyon, Bryce Canyon and Zion. Las Vegas and Salt
Lake City are on the itinerary, too. Price includes 15 nights
lodging, 26 meals, 19 sightseeing, airfare and taxes. (Airfare
cost may fluctuate until payment is complete.)

Whales & Wilderness in Alaska
August 8 - 16
Slip down Alaska’s Inside
Passage with Executive Director
Russ Williams as he leads his
fifth trip north to Alaska. The
166-foot Spirit of Discovery will
take guests where large cruise
ships dare not go. An extension
is available to spend four days
exploring Anchorage, Denali
National Park and Fairbanks.

For more information, e-mail sgee@nczoo.com or call 336-879-7253.
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*starting at 4,649

PRICES BASED ON DOUBLE-OCCUPANCY.
|ALL
* PRICE DOES NOT INCLUDE AIRFARE.

Saving Grace
She’s beautiful. She’s wild, wonderful and essential to
the stream of life that flows through North Carolina’s
waterways, wilderness and neighborhoods.

She’s counting on you to save her kind
from extinction.
Adoption Form
Name to Appear on Grace’s Adoption Certificate
JUAN VILLA

________________________________________________________________
Mail to: 9 Recipient

9 Buyer

Recipient’s Name__________________________________________________
Recipient’s Address ________________________________________________
City___________________________________ State______ Zip____________

Adopt Grace for $45 and help the Zoo build an
Amphibian Conservation Center where

Phone __________________________________________________________
E-mail __________________________________________________________

frogs and other amphibians will be protected for the
future.

Buyer’s Name ____________________________________________________

Don’t let North Carolina lose the grace and beauty
that frogs and other amphibians add to our forests,
fields and lives.

Phone __________________________________________________________

Each adoption comes with a Year of the Frog Tshirt, a fact sheet on Grace and her kin, an adoption
certificate and our gratitude. Help us keep

Grace in the lives of generations to
come.

Buyer’s Address___________________________________________________
City___________________________________ State______ Zip____________
E-mail __________________________________________________________
Please make checks payable to the N.C. Zoo Society, or charge to:

9 MasterCard

9 AMEX

9 Visa

9 Discover

Acct.#_____________________________________________ Code _________
Exp. Date_______ Signature_________________________________________
Please print clearly and mail to: N.C. Zoo Society, 4403 Zoo Parkway,
Asheboro, NC 27205. Or order on the Web at www.nczoo.com or call us toll
free at (888) 244-3736.

2008 Holiday Ornament Limited Edition
A Society exclusive,

Year of the Frog
ornament, hand-crafted
in porcelain by North
Carolina artist Chris
Gabriel. The $24.99 price
includes the member’s
discount and shipping.
Available by mail, phone
or online; 888-244-3736
or www.nczoo.com.

O R D E R YO U R S T O D AY !
Quantity _______ x $24.99 ea. = Total Payment _________
Name____________________________________________
Address__________________________________________
City _____________________________________________
State ____________________ Zip_____________________
Phone ___________________________________________
Make check payable to N.C. Zoo Society, or charge to:

9 Visa 9 MasterCard 9 AmEX 9 Discover
Account No. ______________________________________
Security Code______________ Expiration Date __________
Signature_________________________________________
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FIELD

A

n odd little lizard from North America’s desert regions
has captured the attention of N.C. Zoo researchers for
15 years. This inconspicuous lizard has been an animal of study for more consecutive years than any other Zoo
animal.
The lizard garnering this interest is the Desert Grassland
Whiptail, a resident of the Sonoran Desert. Zoo staff
has undertaken this study to expand what
is known about the species and
how to improve its care.
Desert Grassland Whiptails
make ideal research animals
because they remain identical
from one generation to the next.
They manage this consistency by reproducing without males and without sexual contact.

Whiptales Through History

Where the Boys Aren’t

museum was not conducting many long-term studies. Mostly, it ended its research
after three or four generations. The
one exception involved Desert
Grassland Whiptails. The museum
maintained their population for six generations.
That study helped inspire my decision to undertake a long-term study of the species here at
the N.C. Zoo.

Desert Grassland Whiptails reproduce by
parthenogenesis—a process that gives eggs the
capacity to take on a life of their own. Parthenogenetic eggs
develop into viable embryos without ever meeting sperm.
Endowed with parthenogenetic power, Desert Grassland
Whiptails come in one sex only, female. They make do without males because their eggs can double their chromosome
count without input from a male.
Among sexually reproducing species, an egg carries only
half the chromosomes that it needs to become an embryo.
These eggs rely on sperm to contribute the remaining half of
the requisite chromosome pairs.
Desert Grassland Whiptails can skip the sperm’s donation
because their eggs carry a full contingent of chromosomes.
The parthenogenetically-produced zygote—or fertilized
egg—is genetically identical to its mother. Every embryo is a
clone of her mother and an identical twin to her sisters.
This lack of genetic diversity helps make Desert Grassland
Whiptails ideal study animals. Because each individual
belongs to a family of genetic copy cats, researchers do not
have to worry that genetic variations are affecting any
results. All the genes are the same, so solving the husbandry
needs of one animal should work for all of them. And,
because there is no breeding, there cannot be any inbreeding. Consequently, the gene pool does not require a regular
influx of wild animals to remain healthy.
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When we began our study, few other institutions had worked
with these lizards. An exception was the American Museum
of Natural History, which was investigating captive colonies of
several species of parthenogenetic lizards. These species
belong to the same genus as the Desert
Grassland Whiptail, but the

Some Wild Natural History
Desert Grassland Whiptails are small, fast and active residents of arid grasslands in the American Southwest. These
lizards occur in Arizona, New Mexico and Texas as well as in
parts of northern Mexico.
Whiptails sleep in burrows at night and retreat to these
underground lairs during the hottest parts of the day. Desert
Grassland Whiptails hunt in early morning and again in late
afternoon.
All of their populations consist entirely of females. The prevailing evidence shows that the species has been exclusively
female for at least 13,000 years.
Wild Desert Grassland Whiptails usually live about two to
three years. Females mature in one year but may not lay
eggs until their second season of activity. Females lay one to
four eggs in a clutch and several clutches in a year.

The weather and other local environmental conditions
affect wild population sizes. Wild colonies of Desert
Grassland Whiptails may contain several hundred to a few
thousand animals.

Our Findings
Our study is still ongoing and not all of our data have been
analyzed, but we have accumulated 15 years of interesting
information that we will eventually publish in the scientific
literature. Below are the highlights of our findings.

Zoos make for longer lives:
We have learned that well-cared for captives outlive their
wild counterparts. Many of our individuals live five to seven
years, a good two or more years longer than
wild Desert Grassland Whiptails. This finding
is not uncommon. Often, good zoos extend
the lives of their charges with healthy diets,
protection from predators and good veterinary care.
A consequence of this increased longevity has been
a steady increase in the reproductive output of our
females. They live long lives and continue to
produce eggs and young throughout
their lives.

This fecundity became apparent early on, when our population grew steadily from 8 to 137 lizards. At that point, we
had to slow the reproduction rate to keep the group within
our space and staff limitations. We have now managed this
captive colony for 15 years and have successfully produced
nine generations of lizards.

There have been bumps on the road to success:
In the beginning, our whiptails faced major health problems.
Our lizards were not absorbing enough calcium and some
vitamins to be healthy. We concluded that insufficient levels
of ultraviolet light were causing the problems, a surprise
since our enclosures provided ultraviolet light levels recommended for the species. We made some changes that, eventually, boosted UV light levels by about 40 percent. The
changes improved the lizards ability to absorb nutrients.
After we solved that problem, we noticed that our females
were not digging proper nests. They dropped their eggs on
top of the soil, where they dried out. We briefly tested the
notion that adding moisture to the soil would make it easier
for the females to build nests. But, the dampness only irritated the whiptails. So, we reverted to a dry substrate and
seeded it with petri dishes. We hoped the lizards would use
the dishes as nest sites.
Well, the females ignored the dishes and continued dropping their eggs without benefit of nests. So, we hauled out
the petri dishes and started watching for eggs. As soon as

one was spotted, we relocated it to an incubator.
Things progressed smoothly for awhile, but then
some juveniles, from several generations, began
exhibiting neurological symptoms. Some, but not
all, members of a clutch would incessantly turn
in circles. The affected lizards appeared sporadically, cropping up in different clutches, different genetic lines and different generations.
We suspected a nutritional deficit was
causing the problem, so we heeded the
advice of a nutritionist and added a supplement to the whiptails’ diet. For several
years this supplement seemed to help.
But, then, the manufacturer stopped making the supplement, and we had to substitute something else.
Then, we learned that a virus, not poor
nutrition, probably caused some of the
neurological problems. Recent data suggested that the virus may have come in with
the wild-caught lizards and stayed around
over nine generations to periodically plague
their descendants.
Now, we are looking at addressing an active disease process, and we are adjusting our tactics accordingly. Working with captive animals always involves
challenges, but working with species that few other people
study adds to the complexity of these challenges.
What else did we learn? Along with increasing our group’s
longevity and reproductive output, we gathered evidence that
may change the way researchers interpret the ecology of the
species. Our data suggest that the captive Grassland Desert
Whiptail exhibits longevity similar to another whiptail, the Sixlined Racerunner, which lives in the eastern United States
and is not parthenogenetic.
We have also removed the need for our lizards to hibernate since they are kept warm throughout the year. Staying
awake all year has caused them to mature faster and produce more eggs and young.

Future Findings
Our study will continue for a while, but not forever. Rather
than interfering to make this population self sustaining, we are
waiting to see how many years it will survive without our help.
Our work has revealed a lot about this species and about
its suitability as a zoo and laboratory animal. We feel that its
populations will benefit if new specimens are occasionally
added from the wild. Our study, however, does not explain if
other parthenogenetic lizards can be used in similar ways.
Each parthenogenetic lizard species will have its own challenges and will require its own set of studies to determine its
husbandry and reproductive needs. This recognition of individual differences underlies the power of science.
JOHN D. GROVES, CURATOR, AMPHIBIANS AND REPTILES
ILLUSTRATION BY DE POTTER
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Asheboro
Honda
Long-time Zoo
To Do supporter
Dan Lackey
offers this
stunning
cerulean blue
mosaic for this
year’s auction.

Stoneware
Platter

Twenty-five Years and still counting.
Join the Zoo Society and the Randolph Friends of the Zoo to celebrate Zoo To Do’s Silver
Anniversary. The party begins at 6 p.m. and lasts until midnight. Sodexho’s premier chef—
our own Bruce Enteen—will, once again, cater the event. As always, the evening will end
with live music. This year, it will be provided by Too Much Sylvia.
Special thanks go to our signature sponsor, Randolph Telephone, and to the other
sponsors, artists and donors whose generosity will make this year’s 25th celebration
one to remember!

Litchfield Beach Vacation
Bill & Ann Hoover invite you and as many as 17 of your
guests for eight days of fun (March 1–8) at Dolphin
Watch III. This oceanfront home sits inside a private,
gated community in Litchfield.

Journey to Costa Rica
This February 18-29, 2009, trip includes an aerial
tram ride inside a rainforest and boat tours of
Tortuguero
National Park and
Carara Negro
Wildlife Reserve.
Airfare from
Greensboro,
Raleigh/ Durham
or Charlotte is
included.

Stoneware
Counters
Schneider Stone
has contributed a
gift certificate worth
$2,500 for stoneware
renovations.

Jim Spires
Ohio artist Jim Spires created
his masterpiece exclusively for
Zoo To Do’s 25th Anniversary
celebration.*

Wooden Vase
Seaweed Pot
Edge Barnes’ artworks are like
snowflakes. They coalesce from natural
materials, and no two are alike.
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Returning artist Joel Hunnicut
hand-turned segments of fine
Maple to form this 24-inch
vase. Ebonized strips of
Maple form the vase’s rim
and footing.*

Michael Mahan’s
contribution to the
Zoo To Do is this
lovely Celtic Tree
platter.

Seagrove
Stoneware
David Fernandez
hand-threw and
etched this graceful
vase, which
shimmers in soft
lavenders and
pinks.

Hand-painted Stoneware Plate
Covered Jar

Saltglazed
Bowl

Ben Owen III’s anniversary contribution
stands 23-inches tall. The piece glistens
with a green patina forged in Owen’s
wood-fired kiln.

A keystone
contributor to
Zoo To Do,
Dwight Holland
enriches the
auction with
one of his
signature
slip-trailed,
salt-glazed
bowls.

This stunning plate glimmers with the handiwork of artist Will McClanless.

Pottery Safari
Cady Clay Works
Dirtworks Pottery
Thomas Pottery
You and seven of your friends will
visit the private studios of the artist
at the heart of these top Piedmont
potteries. At each stop, chat and
eat, progressing from appetizers, to
a light dinner and, finally, dessert
along the route.

Handcrafted
Knife
Local artist,
Robert
Crutchfield,
handcrafted
this knife
and its wall
mount.

Elephant
Umbrella
Stand
North Carolina
artist Maggie
Jones fashioned
this whimsical
elephant-foot
umbrella stand.
(No elephant
toes were
harmed in the
making of this
stand!)

Other Live Auction
Donors Include:
Lidded Jar
Donna Craven’s art returns to the Live
Auction this year with this lidded jar
with handles.

Chris
Campbell
Chris Campbell
offers this colorful grouping of
three porcelain
vases. These
cool, translucent
patterns are fired
into the clay so
they will never
fade or change
over time.

* SIMILAR ITEM MAY

A & H Art Stained Glass
Chris Campbell Pottery
Chris Luther Pottery
Mike Durham
Mike Ferree
Paul Frehe
H.A.T. underground
Daniel Johnston
Mr. & Mrs. Dan Lackey
Montgomery Community
College
Phil Morgan Pottery
Leon Nichols
Lenton Slack

BE SUBSTITUTED.
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WOW!
WO
W!

We’re wild about wildlife!
And, we bet that you are, too.
That’s why you’re invited to join the
N.C. Zoo’s Watch Out for Wildlife campaign.
ou can join without paying dues or filling out
an application. All we want is your word—your
promise to watch out for the wild animals—
squirrels, hawks, turtles, birds, snakes, bobcats,
foxes—that roam freely around the Zoo grounds. Our
Watch Out for Wildlife campaign wants to shield
these animals from the cars, the buses and the
trucks that visitors, staff and other Zoo friends drive
through the Park every day.

Y

We value these drivers and their vehicles. Without
them, the Zoo could not survive. But, we value the
native animals, too, and we don’t want them injured
or killed by the traffic that cuts through their home
ranges.
Watch Out for Wildlife is about reminding drivers to
steer clear of animals crossing the Zoo’s roads. We
know why these animals are crossing—to get to the
other side—and we want them all to reach their destinations safely.

A Major Threat to Wildlife
Road kill is not easy to think about or to see—but
ignoring it will not make it go away. Nationwide,
wildlife officials estimate that vehicles kill a million
wild animals every day. That’s 365 million deaths a
year. In some places, the death rates are so high
12 | ALIVE

that they threaten the survival of entire
populations of animals.
On major highways, many of these animal
deaths cannot be safely avoided. But, inside
the Zoo, people travel at a different pace
and with a different style. Inside the North
Carolina Zoo, employees and visitors have
two things in common: a concern for wildlife
and the ability to show that concern by
driving safely.

WOW! Driving Tips
Don’t speed! CHOOSE to leave in time to be on
time, or buck up and be late. It’s the right thing to
do.
Watch the road and roadsides for signs of life.
Hang up the cell phone while you drive. (This is
good advice to follow everywhere. It might just
save your life or someone else’s.)

What To Look For and When
Spring & Early Summer: Birds dash madly
across roads as they build nests or feed their
young.
Spring, Summer & Fall: Snakes may take to the
roads to warm up or cool down. They’re low to the
ground and hard to see. If you notice a dark, wavy
streak—like a wiggly mirage—stop and let the
snake go by.

When it’s warmer than 70 & cooler than 90
degrees, especially after rain: Box Turtles move
during the day. If you think you see a rock beside or in
the road, slow down and look for a neck or legs. If you
see any, stop safely.
At Night, especially after heavy rains: Frogs can
gather in huge numbers to leap across roads.
In Spring and fall: Young mammals
leave home to find their own
territories.

If you agree that the Zoo’s roads should be
safe for people and other animals, please
pledge to make small changes to the way that
you drive inside the Zoo so that we can keep
the local animals healthy.
Yes, I will make the pledge to Watch Out for
Wildlife at the Zoo.
Signature ______________________________________
Address _______________________________________
City _______________________ Sate_____ ZIP________

Yes, add my name to the list of WOW!
Supporters on the Zoo Society’s Web page.
Clip and mail to: WOW!; N.C. Zoo Society; 4403 Zoo
Parkway; Asheboro, NC 27205

In Fall: Squirrels dart back
and forth gathering and storing nuts.
Always: PLEASE, drive slowly so that you
will have time to stop safely. Watch the road
and shoulders for movement and/or animal
silhouettes.
Be especially vigilant on cloudy or rainy
days, when many terrestrial animals
travel.
Assume that any animal you see
will end up in the road. Slow down
when you first get a glimpse of
something.

Brake if You Love Wildlife
Remember, turtles, snakes and other animals see
and hear the world differently than you do. Use
your brakes, not your horn, to avoid them.
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Passing the Buck

RUSSling’s

The State of North Carolina
The pylons at the North American entrance list major donors, with
the largest donors on top. The top panel lists gifts totaling $1 million
and above. Within this category, the alphabet dictates the order of the
names. If we had chosen funding totals, instead, the State of North
Carolina would be at the apex.
In 1967, when the Raleigh Jaycees tested the idea of establishing a
state zoo, they envisioned it sailing on three complementary revenue
streams: one from the state, one from the private sector and one from
admission and other user fees.
In 1968, the N.C. Zoo Society emerged to assume the private sector role. A few years later, the state joined, promising to own and
support a future zoo. For nearly a decade, these two partners found
donors and revenue to nurture the nascent Zoo. Nearly a decade
passed before the Zoo opened its first permanent exhibit—for zebras,
ostrich and giraffes—in 1979. Exhibits for lions, baboons, elephants
and rhinos followed the next year. Without State funding, both the
Zoo and the Society would have perished in those early years.
The same holds true today. The Zoo exists because the N.C.
Department of Environment and Natural Resources funds most of its
operating budget and the majority of its repair and renovation, capital
development and expansion budgets, too. The state remains the lead
partner...the lead giver to our remarkable Zoo.
RUSS WILLIAMS, EXECUTIVE DIRECTOR

The Dregs
Years ago, I toured a couple that had been
loyal Society members for years. As we
talked, the wife told me of recent changes to
her and her spouses’ wills. They had
arranged for the Zoo Society to receive “the
dregs,” as she said with a chuckle.
Her smile uncloaked the generosity
masked by her words. Instead of giving the
Zoo Society a general bequest—one that
names a specific sum of money or property—the couple named the Society to
receive a residuary bequest. In other words,
the Society would receive what remained of
the estate after its general bequests were distributed. The twinkle from her eyes flashed
that these dregs would continue to protect
and support the Zoo that she and her husband had cherished during their lives.
You, too, can write your will to make specific, or general, bequests to relatives, friends
and organizations that you cherish. “The
North Carolina Zoological Society, Inc.”
would be proud to sit in either column—
even as the recipient of “the dregs.”
RUSS WILLIAMS, EXECUTIVE DIRECTOR

Thank Yous...

go out to the very generous donors who provided gifts of $1,000 or more to the Society between February 1 through April 30, 2008.
Irene & Ronald Adams
Appalachian Log Structures
Archdale Oil Company
AXA Equitable
Bank of North Carolina
Baptist State Convention of N.C.
Brian H. & Sally Benfield
Frank & Melissa Broadway
Broyhill Family Foundation, Inc.
Dean & Gail Bunce
Mr. Jerry W. Burke
Mr. & Mrs. W. L. Burns, Jr.
Mr. & Mrs. Ray Burrow
Ron & Cathy Butler
The Cannon Foundation, Inc.
CARQUEST Auto Parts
Chili’s Asheboro
Coldwell Banker–The Real Estate
Shoppe
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CommScope Inc.
CommunityOne
Earth Fare Market & Cafe
Terry & Kathleen Efird
Energizer
Excalibur Direct Mail/Marketing
Service
Family Funeral Care
William H. & Vonna K. Graves
Ms. Robin Hanes
Page & Fred Hill
Tommy & Rebecca Holmes
The Humane Society of the U.S.
John Deere Turf Care
Kindred Hospital Greensboro
Kulynych Family Foundation
Scott & Marilyn Lea
Lincoln Financial Group
Lowe’s Home Center of Asheboro

Randall & Wanda Massey
Dr. Ken May & Dr. Kay Wagoner
McDonald’s
John & Sherry McNeill
Bob & Bonnie Meeker
Oliver Rubber Company
PM Ventures, Inc.
Progress Energy Foundation
Randolph Bank & Trust Co.
Randolph County Travel & Tourism
Authority
Randolph Hospital
RBC Bank
Donna & Rob Reece
Rheem Heating & Cooling
Jeff & Diane Rose
RTI International
Joseph & Angela Sample
San Felipe Authentic Mexican
Cuisine

Ruth & Ralph Sandle
Sealy, Inc.
Southern Industrial Constructors
Deborah & R. James Spidle
John H. E. Stelling & Victoria
Herring
Technimark LLC
Truliant Federal Credit Union
U & L Contractors, LLC
U.S. Fish & Wildlife Service
Veterinary Specialty Hospital of
the Carolinas
Wal-Mart Store #1132
Mr. John Ward & Dr. Pam Whitney
Weaver Foundation
Wyeth Biotech
Shea & Chad Yokeley
Ms. Judy Younts

ZOO happenings
Upcoming Zoo & Zoo Society Events for 2008
SOCIETY EVENTS & PROGRAMS are for members

ZOO EVENTS are for everyone and, unless otherwise

and their guests. For more information click on Events
at nczoo.com. Call 888.244.3736 to register.

SEPTEMBER

noted, are free with the price of admission. For additional
information call 1.800.488.0444

AUGUST
6 Randolph Telephone’s Zoo To
Do** – The Randolph Friends of the
Zoo and the Zoo Society promise an
elegant evening of fun as we celebrate the Silver Anniversary of this
remarkable event.

9-10 ZooCOOL – A summer snowstorm will drift down on the
North American entry bridge and zookeepers will be around
to explain how they help their animals defeat the heat.

OCTOBER
ZooFEST – Arts and (Witch)crafts enliven October’s Saturdays

13 Tracking Turtles* – 10:30 a.m. Meet with Chief
Veterinarian Dr. Mike Loomisto learn radio telemetry and
track a wild box turtle in the Zoo. (Must be 12 or older.)
Includes lunch. (Member Fee $20; Guests, $25 )

5

OCTOBER

18 It’s HOWL-O-Ween – Celebrate wolves—hear them howl,
watch them wag and listen to their tales.

10-11 Snore and Roar* – Begins 6:30 p.m. on Friday,
ends 9 a.m. Saturday. Bring a tent and sleep under the
stars. This event includes dinner, breakfast and snacks, a
night hike, games and crafts. $150 for 2 people, $50 for
each additional person.

Art in America – Celebrate America through native
American dances, music, mysteries and art.

11 Art in Africa – Celebrate Africa through traditional African
dances, music, mysteries and art.

25-26 BOO at the ZOO – Celebrate Halloween with traditional games, music, face painting, treats, costume contests
and more!

12 Adult Photo Safari – Professional advice on photographing Zoo animals. 9:30 a.m. at the Stedman
Building. Fee:
18 Interactive Veterinary Hospital Tour – Our most
popular behind-the-scenes-tour of facilites lets visitors dart
an antelope (papiermaché), use an endoscope and read
an X-ray. Great for adults and children 8 or older.
Begins at 12:45, ends at 3 p.m. (Member fees:
Adults, $20, children, $10; Guest fees:
Adults $25, children $15.)

NOVEMBER
1-2 BATOLOGY 101 – Meet the Zoo’s mild-mannered
Vampire Bats and watch them eat! Then learn the real truth
about bats! It will unscare you silly.

Details on all of these programs and the events we have planned for the rest of the year are available on the Web at
www.nczoo.com/index_html. * Reservations are required. For Society Member programs, call 336-879-7250 to make a
reservation. We begin taking member reservations six weeks before an event. ** Tickets are $150 each.

Don’t croak!
The new Society online password is

ribbit.
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t’s a fact of nature. Worms
make good dirt. Toss some
rotting vegetables, fallen
leaves or old grass clippings
into a bed of worms and,
before you know it, they
swallow and digest the mess
and poop the leftovers out
as rich fertilizer. Called
“castings,” this fertilizer
brims with nutrients
(nitrogen, potassium,
phosphorus) that plants
need to grow.
Castings become nutritious from the recycling power
of worms. The worms eat plants
packed with nutrients, but, the
worms don’t want these nutrients.
Instead, the worms are hunting tiny, nearly
invisible creatures called “microorganisms,”

that live inside the plants.
Worms digest these creatures
as food and poop the nutrients into the soil as waste.
By recycling nutrients, worms keep soils
rich enough to grow
more plants.
Fortunately, worms
don’t have to roam wild
to cast out fertilizer.
Captive worms recycle
table scraps into fertilizer, too. Corralling
earthworms to harvest
their castings is called
“vermicomposting.” It’s a
handy hobby that makes fine
fertilizer and cuts down on the
garbage going into landfills.
MELINDA PRIOR, EDUCATIONAL SPECIALIST AND
JAYNE OWEN PARKER, DIRECTOR OF CONSERVATION EDUCATION

* The “Scoop on Poop” says “his/her” because worms are never just boys or
girls. Every compost worm is a boy and a girl at the same time.
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The Scoop on

WormPoop!

Vermicomposting brings a worm and
1,000 or more of his/her * closest friends
into a clat to eat, digest and cast nutrients inside a prepared box.
This box needs:
• worm food (grains, left over vegetables
or yard waste–no dairy, oils or meats)

Break the DaVermi Code
Use our handy-dandy decoder wheel to unlock the list
of words below that tell you lots of good things to feed
worms in a vermicompost pile.
To break the code, cut out both circles and cut out the
marked notches. Put the Secret Decoder Wheel on top of
the wheel with letters on it, then secure with a pin.
Pick out a mystery word and line up the decoder
wheel with one opening over a letter in a word. The letter
exposed by the other opening is the correct letter to use
for decoding the word.

• bedding (shredded newspaper,
computer paper or cardboard)
• starter dirt
• a lidded plastic, or even better, wooden
box
• water to keep the compost moist
• temperatures between 55 and 77
degrees.

Dishing the Dirt

Start with a wooden or a solid-colored,
plastic 10-gallon box with a lid. The box
needs four small drainage holes (1/8
inch) in the bottom and 10 larger holes in
its sides for ventilation.
Fill the box about two-thirds full with 1inch strips of newspapers. Add a cup of
water, stir and keep adding water, a cup
at a time, until the paper feels like a
wrung-out sponge. Fluff up the paper,
push it to one side and drop a scoop of
dirt on the bottom of the box. Add about
1,000 worms, Red Wigglers are best.
(Some garden stores and Internet stores
sell them.) Put in some table scraps, shut
the lid and let the castings begin. Keep
feeding your worms and take out the
castings every week or so.

DaVermi
Mystery
Words
CMMSV
AXZV
DCHCHC
MVVS
AXIIVV
MVVS
QVC
SVCEVL
AVZVCS
KZXWHBL
VKK LNVSS
EVKVQCDS
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Apple Core; Banana Peel; Coffee grounds; Tea Leaves;
Cereal; Crushed Egg Shells; Vegetable Peel

DaVermi Code Answers:

Thanks for the Votes!
Counting only the votes cast at the N.C. Zoo’s
Precinct, the Pine Barrens Treefrog holds a
commanding lead with 55 percent of local
votes. The Carolina Gopher Frog holds second place with 16 percent of the local vote.
A slightly different picture arises from
statewide results, where the Pine Barrens
Treefrog lead stands at 38 percent and the
Cope’s Gray Treefrog is in second place with
33 percent of the vote.
Thanks to all 1,232 Zoo and frog friends
who have cast their vote for the State Frog
with the Zoo Society. And, especially, we
thank the 128 voters who sealed their votes
with a pledge to help keep North Carolina’s
waterways and wetlands safe for frogs and
other amphibians.

You Make Us J U M P for Joy!
STATEWIDE: 1,232 votes

100%

50%

Non-Profit
US Postage
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North Carolina
Zoological Society

CHANGE SERVICE REQUESTED

The Zoo Society urges you to do business with businesses that support your Zoo.

