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Scientists at CREW are studying the reproduction of red pandas and have di-
agnosed pregnancies via trans-abdominal ultrasound. However, performing 

diagnostic ultrasound imaging requires animal training, a costly ultrasound ma-
chine (and a trained ultrasonographer to use it), and is not easily performed on less 
agreeable individuals. The development of a pregnancy test based on fecal analy-
sis would allow non-invasive pregnancy detection in any female and also could be 
applied to wild individuals. In addition to performing regular ultrasounds on the 
Cincinnati Zoo’s red pandas (Bailey and Idgie), CREW scientists are measuring 
fecal hormone metabolites, such as progesterone (P4), to assess their usefulness 
as indicators of pregnancy. Bailey had cubs in 2012 and 2013, and both preg-
nancies were diagnosed via ultrasound. As expected, fecal hormone metabolite 
analysis showed that her P4 concentrations increased after breeding and remained 
elevated until she gave birth. The other female, Idgie, was observed breeding but 
no pregnancies were detected. Fecal P4 analysis revealed that her P4 was actually 
higher than Bailey’s in both years, even though she was not pregnant. These data 
support the theory of pseudo-pregnancy in red pandas, which has been suggested 
for years but not yet proven. Although P4 is generally considered to be the “preg-
nancy hormone” and can be used to infer pregnancy status in many species, these 
results indicate that P4 levels alone cannot be used to diagnose pregnancy in red 
pandas.

Can Progesterone Predict Pregnancy in Red Pandas? 

The loss of our female Sumatran rhino “Suci” to iron storage dis-
ease was a devastating blow to the Cincinnati Zoo’s Sumatran rhino 

breeding program. Iron storage disease is an insidious disease affecting 
many wildlife species, ranging from marine mammals to birds, that are 
maintained in zoos.  In addition to Sumatran rhinos, black rhinos are 
susceptible to the disease, whereas white rhinos and Indian rhinos re-
main largely unaffected. The disease is extremely challenging because 
we do not know how to prevent it, diagnose it or treat it. The only known 
cure for the disease is frequent, large volume phlebotomies (blood col-
lection) but nobody knows how much blood to draw or how often it 
must be removed to keep a rhino healthy, and it is difficult to perform 
phlebotomies without anesthesia. The best method for monitoring iron 
storage disease is to measure serum concentrations of ferritin, a pro-
tein involved in iron transport and storage, but ferritin can be species-
specific, so an assay for humans or horses may not work accurately in 
rhinos.  Such was the case with our Sumatran rhinos.  However, thanks 
to a dear family committed to helping rhinos that wanted to make a gift 
in honor of Suci, CREW has embarked on a new study to develop an 
assay specific for measuring rhino ferritin.  The first step – isolating the 
rhino ferritin protein – is complete, and our goal is to have a functional 
assay by next summer.  Our hope is that the assay will be used to moni-
tor iron storage status in many rhinos throughout North American zoos 
to ensure the disease is detected before the rhino becomes sick.  (This 
project was made possible by the generous donation of Mr. and Mrs.
Jeremy S. Hilton and Family.)

A Study to Honor Suci

Electrophoresis gel of isolated
rhino ferritin

Bailey’s cub “Lin” 



Lindner Center for Conservation and Research of Endangered Wildlife  •  Cincinnati Zoo & Botanical Garden 3

CREW’s CryoBioBank Contributes to Baby Rhino
Birth a Decade after Father’s Death 

CREW Works to Enhance Fertility in
African White Rhinos

The African white rhino remains the most popular rhino species held in US zoos. Al-
though captive breeding has been successful and a sufficient number of calves are being 

produced to consistently maintain the population, the proportion of breeding recommenda-
tions resulting in offspring is quite low. It is estimated that <30% of all wild born and <20% 
of captive born African white rhinos have reproduced in captivity.  These numbers reflect a 
major impediment to achieving a sustainable captive breeding program for this species.  A 
primary reason for the low reproductive rate is that a vast majority of females display long 
periods of acyclicity.  Significant progress has been made in initiating reproductive activ-
ity in acyclic white rhinos in Europe using exogenous hormones.  However, many drugs 
used overseas are not commercially available in the US.  Therefore, it became necessary 
to develop novel hormone protocols using US drugs to similarly promote a resumption in 
reproductive activity for acyclic white rhinos.  CREW scientists in partnership with several 
North American zoos embarked on a preliminary exogenous hormone trial in which four 
acyclic female white rhinos were treated.  Females responded by growing preovulatory 
follicles, but did not stand for breeding by a male and required an additional hormone to 
ovulate.  This initial hormone protocol may be adequate should artificial insemination be 

performed, but CREW scientists and partner zoos are working to develop an alternative hormone protocol that will result 
in natural mating so that more individual rhinos and institutions will benefit.  By enhancing the fertility of captive African 
white rhinos, CREW is helping the SSP ensure the sustainability of this rhino population.

CREW has a history of achieving world’s first break-
throughs in the application of assisted reproduction 

to rhinos and arguably houses the most valuable sperm 
bank (CryoBioBank) in the world for captive rhinos.  
To date, four Indian rhino calves have been produced 
from artificial insemination (AI) procedures using fro-
zen-thawed sperm from CREW’s CryoBioBank.  This 
past summer, the Buffalo Zoo welcomed a 144-pound 
bundle of baby rhino joy that was a decade in the mak-
ing for CREW scientists and a male Indian rhino named 
Jimmy.  The female rhino Tashi at the Buffalo Zoo pre-
viously conceived and successfully gave birth through 
natural breeding in 2005 and 2008. AI was requested 
because her current mate had not yet reached sexual 
maturity and Tashi would have to wait several years to 
breed again. The Buffalo Zoo and Indian rhino Species 
Survival Plan (SSP) decided it would be best to attempt 
AI to produce a pregnancy and help preserve Tashi’s 
reproductive lifespan in the long-term.  Given the list of 
male Indian rhino sperm samples in CREW’s CryoBioBank, the SSP approved a match between Tashi and Jimmy, a male 
that passed away in 2004 having never contributed to the population in his lifetime.  After the first AI procedure conducted 
on Tashi, she conceived and successfully gave birth 466 days later to a healthy female calf.  Buffalo Zoo’s rhino calf is liv-
ing proof that CREW’s efforts can facilitate the long-term storage of important genetic information and the reintroduction 
of those genes back into the population long after the animal has passed.  

Buffalo Zoo AI calf with CREW’s traveling CryoBioBank  

Rhino Signature Project UpdatesRhino Signature Project Updates



CREW scientists have made considerable progress in 
the past few years in developing more effective meth-

ods of artificial insemination (AI) for assisted reproduc-
tion of endangered felids.  In a recent study in domestic 
cats, we found that 80% of females conceived following 
laparoscopic oviductal AI with low numbers of freshly-
collected or frozen-thawed spermatozoa. However, to 
avoid the birth of 70 kittens, the 12 pregnant cats were 
spayed early in pregnancy.  In that study, oral progester-
one was fed to cats daily to suppress their ovarian activity 
prior to hormone treatment, allowing us to produce more 
consistent ovulatory responses and conduct “fixed time” 
AI procedures.  In a follow-up study this summer to prove 
kitten viability, three domestic cats were treated with oral 
progesterone and then inseminated with frozen semen that 
had been stored at CREW for seven years.  Two females 
became pregnant and eleven healthy kittens were born 
(see photo).  In wild felids, we continue to explore the use 
of this new fixed time AI approach, producing one preg-
nancy in the fishing cat earlier this year and conducting AI 
(unsuccessfully thus far) in several other species, includ-

ing the Amur leopard, ocelot, Pallas’ cat, and sand cat.  Our results suggest that each cat species differs in its sensitivity to 
oral progesterone, requiring variable dosages and treatment duration for effective ovarian suppression.  Seasonal breeders, 
such as Pallas’ cats and Amur leopards, appear to require higher progesterone dosages, whereas other species, like the oce-
lot, may be overly suppressed when treated with the domestic cat dosage.  We anticipate that continued refinement of this 
approach will allow us to produce AI pregnancies more consistently for conservation of endangered cats.

How to Make a Better Cat - Artificially

Cat Signature Project UpdatesCat Signature Project Updates
Improving the Health and Welfare of Feral and
Shelter Cats
The domestic cat is the most popular companion animal in the US, with 

more than 80 million pet cats tolerating our presence in their homes.  Un-
fortunately, there are another 70-80 million cats that survive as stray and feral 
cats, frequently dying of infectious disease and traumatic injury or ending up 
in animal shelters with high levels of stress and disease exposure.  The well-
being of these cats can be improved by two approaches: first, by decreasing 
production of unwanted kittens through more effective birth control meth-
ods and second, by providing shelter cats with more healthful environments.  
With two years of funding support from the Joanie Bernard Foundation, 
CREW is addressing both of these needs.  We currently are exploring part-
nerships with two animal welfare organizations that are focused on develop-
ing affordable, non-surgical contraceptives and sterilants for cats.  Funding 
from the Bernard Foundation will help support cat husbandry and veterinary 
care for CREW-based studies to assess these new birth control methods and 
ensure their safety and effectiveness before wider use.  Foundation funding 
also will support research assessing the relationship of stress and viral shed-
ding in group-housed cats, and the effectiveness of commercial pheromone 
products in alleviating these problems.  By decreasing stress levels in shelter 
cats through improved management, it may be possible to reduce disease transmission among cats and help to keep these 
cats healthy until they can be adopted out into loving homes.
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Cat Signature Project Updates

First Outplanting of CREW Propagated Ferns
in Florida

Plant Signature Project UpdatesPlant Signature Project Updates
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Florida has more fern species than any other state in the 
mainland U.S., and CREW is working with partners at 

Fairchild Tropical Botanic Garden in Miami, FL, to help 
propagate several of the most endangered.  Although Thely-
pteris patens, also known as Gridscale maiden fern, is found 
in the Caribbean, the variety patens is known only from the 
pine rockland habitat in Miami-Dade County in the U.S. and 
is listed as endangered in Florida.  A large, beautiful fern 
that can reach over 1.5 m in height, it is known from sev-
eral conservation areas, but in one preserve, the population 
had declined to one plant, which died in 2013.  However, 
before it died, researchers from Fairchild Tropical Botanic 
Garden had collected spores from that plant and sent them to 
CREW’s Plant Lab, where they were germinated in vitro to 
produce tiny gametophytes, which represent the first stage 
in the fern life cycle.  These were then nurtured further in 
culture to produce sporophytes, which represent the second 
stage of fern growth and are the plants we normally think 
of as ferns.  The sporophytes were acclimatized to soil at 
CREW, and then over 200 of these plants were sent to collaborators at Fairchild where they were grown further in their 
greenhouses. Finally, in May and June, over 150 of the ferns propagated at CREW were outplanted back into the preserve 
where the species had been extirpated. The plants appear vigorous and will be monitored by Fairchild for their survival.  

T. patens from CREW growing in greenhouse at Fairchild
Tropical Botanic Garden.  Photo by Jennifer Possley.

Hedeoma todsenii, or Todsen’s pennyroyal, is a small endangered mint species that is endemic to the south central moun-
tains of New Mexico. Although it produces attractive orange flowers, it has never been known to produce seeds.  The 

question, then, has been:  How much genetic diversity is there in this species, if it is only reproducing clonally?  For several 
years, CREW researchers have been working on answering that question, with a grant from the U.S. Army at White Sands 
Missile Base, where many of the plants grow. Microsatellite analysis was employed to search for differences in several short 
pieces of DNA, which would confirm heterogeneity between individuals within a species.  Of the 125 samples in this study, 
87 wild samples were collected from White Sands Missile Range (WS) in 2012, and the remaining 38 samples were col-
lected from WS and Lincoln National Forest (LNF) between 1998-2009. The study revealed that there is genetic diversity 
within Hedeoma todsenii, suggesting that this species was producing seeds in the past. Further, because each population 

in this study had a significant number of genes 
that were found only in that population, it will 
be important for researchers to consider as many 
populations as possible in future studies, in order 
to document and utilize the genetic diversity of 
this species more completely. CREW research-
ers have also developed propagation and cryo-
preservation protocols for this species which are 
being used to help preserve it in CREW’s Cryo-
BioBank, as well as in living collections both at 
CREW and at The Arboretum at Flagstaff.

Positive Prospects for Pennyroyals  

The relationship among H. todsenii individuals 
revealed by microsatellite analysis. Populations tend 
to cluster, reflecting relatedness within the group,
but also revealing significant diversity. 
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CREW’s post-doctoral trainee program is a unique opportunity rarely found in zoos 
for new graduates.  The mission of the program is to introduce Ph.D. and D.V.M. gradu-
ates from the academic world to the challenges and rewards of conducting research with 
wildlife in a zoo and/or field setting.  Since 1997, 13 post-doctoral trainees have com-
pleted a 1 to 3 year training period at CREW and have then gone on to establish their 
own wildlife research programs at other zoos or universities, or in a few cases, have been 
hired on staff at CREW.  Some post-docs have come from places as far away as Brazil, 
Spain and Australia, while others have been found locally in Ohio and Kentucky universi-
ties.  The program was initiated by an incredibly generous gift from Rowe and Elizabeth 
Tu Hoffman, and Beth continues to support the program annually in Rowe’s memory.  
Additionally, grants awarded to CREW scientists sometimes provide funding for post-
docs.  It is definitely a mutually beneficial program since the post-docs receive a unique 
training experience in a field about which they are passionate and CREW receives the 
benefits of young, enthusiastic individuals that bring new ideas and skill sets to CREW.

Justine O’Brien
Ph.D., University of Sydney, Australia
Director of Reproductive Programs,
SeaWorld/Busch Gardens

Andy Kouba
Ph.D., University of Florida, FL
Director of Conservation and Research, 
Memphis Zoo

Valeria Conforti
Ph.D., University of Washington, WA
Lecturer, Post-Graduate Veterinary
Medicine,  University of Franca, Brazil

Mandi Schook 
Ph.D., University of Kentucky, KY 
Associate Research Curator,
Cleveland Metroparks Zoo

Monica Stoops
Ph.D., University of California, Davis, CA
CREW Reproductive Physiologist

Saving Species with Science TRAINING!Saving Species with Science TRAINING!

In 2011, CREW established a partnership with the Ohio State University’s College of 
Veterinary Medicine to train veterinary students in conservation sciences with fund-
ing support from Procter & Gamble Pet Care.  This past summer, two OSU veterinary 
students, Kelly Vollman and JaCi Johnson, were selected as P&G Wildlife Conserva-
tion Scholars.  Kelly worked with Dr. Monica Stoops analyzing urinary testosterone 
and glucocorticoid concentrations to determine if the pattern of excretion could be 
used to predict gender, parturition date and assess fetal viability during Indian rhino 
gestation.  Kelly analyzed urine samples collected throughout seven Indian rhino 
pregnancies that resulted in three male and four female calves.  Six of the pregnan-
cies ended with the birth of live calves, whereas one pregnancy 
ended in a stillbirth, a relatively common occurrence in this 
rhino species.  By learning more about the endocrinology of 
pregnancy, results from Kelly’s study will help establish physi-
ological markers to improve pregnancy outcome in this spe-
cies.  JaCi worked with Dr. Bill Swanson to investigate cat 
sperm vitrification as an alternative to standard slow freezing 
methods.  Vitrification involves ultra-rapid cooling to avoid ice 
crystal formation and form a “glass” instead.  For this study, 
JaCi collected semen from domestic cats (and one ocelot) 
and compared vitrification in a sucrose solu-
tion, with direct pelleting in liquid nitrogen, 
to slow freezing with glycerol in straws over 
liquid nitrogen vapor.   Post-thaw sperm motil-
ity and acrosome status were similar between 
methods and 25% of domestic cat oocytes were 
fertilized following insemination with vitrified 
sperm.  This simplified approach to cat semen 
preservation may be particularly useful for 
field biologists working with felids in the wild. 

P&G Wildlife Conservation Scholars
Program for OSU Veterinary Students

P&G Scholar Kelly Vollman and a cow/calf pair
she monitored

P&G Scholar JaCi Johnson 
with ocelot

CREW
Alumni
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CREW has had a long-standing collaborative relationship with UC’s Department of Biological Sci-
ences, but today it is strengthened by two promising young scientists who split their time between 
CREW and UC. Corrina DeLorenzo and Megan Philpott are both enrolled in UC’s Ph.D. program 
under Drs. Ken Petren and Theresa Culley, respectively, but they are conducting much of their dis-
sertation research at CREW. 
    Corrina earned her bachelor’s degree at Miami University, with a double major in Zoology and 
Environmental Science. As an undergraduate, she became involved in research evaluating the popu-
lation genetics of the Italian wall lizard or “Lazarus lizard” in the Cincinnati area.  After graduating, 
Corrina was accepted to CREW’s summer internship program, working with Dr. Erin Curry on the 
Polar Bear Signature Project. She was recruited into UC’s graduate program in January 2014. Since 
starting her Ph.D. research, Corrina has identified multiple antibodies that detect specific proteins in 
polar bear feces in an effort to develop a polar bear pregnancy test.
     Megan received her bachelor’s degree from UC in Biology and was also an intern at the Cincin-
nati Museum Center, managing the Museum’s Philippine Bird Genetics project.  Her Ph.D. research 
is part of the Plant Lab’s IMLS funded project to evaluate samples that have been stored for years 
in CREW’s CryoBioBank for genetic changes that might have occurred over time.  In April, Megan 
was awarded the Botanical Society of America’s Public Policy award to attend Congressional Visits 
Day on Capitol Hill. There, she learned about communicating science to policy makers and met 
with the offices of Ohio Senators and Representatives to request their support for increased federal 
funding of scientific research, using CREW’s research as an example of the importance of federal 
funding and support. (Students supported by the UC Department of Biological Sciences, Institute of 
Museum and Library Services and CREW Eisenberg Fellowship.)

Corrina DeLorenzo 

Megan Philpott

Beyond the Bearcat - the University of
Cincinnati/Cincinnati Zoo Connection 

Saving Species with Science TRAINING!Saving Species with Science TRAINING!

Two new post-doctoral fellows, Dr. Lindsey Vansandt and Dr. Anne-Catherine Vanhove, were wel-
comed to CREW in the fall of 2014.  With funding support from the Joanie Bernard Foundation, 
Dr. Vansandt will be working with Dr. Bill Swanson, CREW’s Director of Animal Research.  Dr. 
Vansandt obtained her Doctor of Veterinary Medicine degree from the University of Missouri and 
her Doctor of Philosophy degree from the University of Maryland (in collaboration with the Smith-
sonian Conservation Biology Institute).  Her Ph.D. studies focused on characterization and propaga-
tion of spermatogonial stem cells in domestic cats as a model for conserving endangered cat species.  
Dr. Vansandt also has experience working in veterinary emergency services.  At CREW, she will be 
conducting studies to improve the health and welfare of feral and shelter cats as well as helping to 
apply oviductal AI for propagation of endangered felids.  With funding from the Institute of Museum 
and Library Services (IMLS), Dr. Vanhove will be evaluating survival of plant samples in CREW’s 
Frozen Garden under the supervision of Dr. Valerie Pence, Director of Plant Research.  Dr. Vanhove 
will complete the second phase of the IMLS project, focusing primarily on the survival of shoot tips 
and gametophytes after long-term storage in liquid nitrogen.  She recently received her Ph.D. from 
the Division of Crop Biotechnics, Katholieke Universiteit Leuven, in Leuven, Belgium. Her thesis 
work with meristem culture, stress physiology, and cryopreservation makes her well suited for the 
IMLS project.

CREW Welcomes
Newest Post-Docs

Lindsey Vansandt           

Anne-Catherine Vanhove          
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There are two traditional methods of collecting semen from wildlife species: electroejaculation and sperm rescue.  The 
latter is performed post-mortem. When a male dies or is euthanized, viable sperm can be retrieved directly from his 

testes through timely dissection; however, the deaths of mature males of sperm-producing age are thankfully infrequent.  
The former method is successful and reliable in a wide range of wildlife species, but has been tried repeatedly without suc-
cess in polar bears.  As a result, contributions to the small polar bear sperm bank in CREW’s CryoBioBank® have been few 
and far between.  However, a relatively new method recently tested by CREW scientists appears to be quite promising as 
the procedure of choice for collecting semen from polar bears. Although the mechanism is not well understood, there are 
reports of certain anesthetic drugs inducing ejaculation or causing semen to pool in the urethra in other species. One drug, 

medetomidine, seems to have this effect and also 
is already commonly used to anesthetize polar 
bears in zoos. To retrieve the sperm, a catheter 
is simply threaded into the urethra of the sleep-
ing bear, a syringe is attached to the end of the 
catheter, and the catheter containing the sperm 
is slowly withdrawn. The procedure can be per-
formed opportunistically at the time of a regular-
ly scheduled physical examination and takes less 
than 5 minutes, so it does not require anesthesia 
to be extended. To-date, all four sperm collection 
attempts by catheterization have been successful 
in polar bears. This new approach will greatly fa-
cilitate the preservation of valuable genetic mate-
rial for future use. 

Solving the Semen Collection Stumbling Block
in Bears

Polar Bear Signature Project UpdatesPolar Bear Signature Project Updates

Ooooh That Smell…Can’t You Smell That Smell?
While Elvis-the-pregnancy-sniffing-beagle continues his training and testing on fresh batches of polar bear fecal sam-

ples, CREW scientists are interested in learning which compounds he might be recognizing that are indicative of 
pregnancy. As an alternative to measuring the chemicals contained within the sample, which is the goal of most analytical 
tests, the objective of this study is to identify the chemicals in 
the airspace above the samples, which are the odors that El-
vis can detect. To do this, volatile organic compound (VOC) 
analysis was performed on 40 fecal samples collected from 
pregnant or pseudo-pregnant polar bears. Results revealed that 
samples produced an average of 292 individual compounds, 
and a total of 2705 different compounds were identified across 
all samples. There was no single volatile compound unique 
to pregnant bears, nor was there any compound present in 
significantly higher concentrations in the pregnant samples. 
Therefore, it seems possible that Elvis has figured out a scent 
signature associated with pregnancy, likely involving multiple 
compounds. In an effort to crack his code, CREW is work-
ing with scientists from the University of Cincinnati’s Depart-
ment of Chemistry to decipher the chemical fingerprint of the 
pregnant versus pseudo-pregnant samples. However, we know 
that a beagle’s nose is amazing so it is entirely possible that 
Elvis could be detecting a pregnancy-specific compound that 
is beyond the range of sensitivity of the VOC analysis. Stay 
tuned…. (CREW’s Polar Bear Signature Project is supported by a challenge grant from the Young Family Foundation and 
the Reuben Herzfeld Family Fund of the Greater Cincinnati Foundation.)
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CREW ReViewCREW ReViewPolar Bear Signature Project Updates

In 1991, CREW volunteers and staff removed tiny embryos from black walnuts (Juglans nigra) that were collected  from 
local trees in the fall.  Black walnut seeds are large and sensitive to drying and are thus, difficult to store.  However, 

CREW research in 1991 helped to show that the embryos can be dried and will then survive freezing in liquid nitrogen (LN).  
Some embryos were stored in LN, others at 4oC and -20oC to evaluate their survival long-term.  
In early 2001, some of the embryos were removed, and after 9 ½ years in storage, survival of the 
embryos stored in LN was similar to that recorded in 1991.  In contrast, embryos that had been 
stored at 4oC and -20oC did not survive.  Fast forward to 2014, and plans were made to remove 
the last remaining sample of the 1991 black walnut embryos as part of the IMLS-funded project to 
evaluate plant samples in CREW’s CryoBioBank.  The media and procedures were checked and 
re-checked. Embryos stored in 2002 were used as practice and showed good survival, but 23 years 
is a long-time and there was only one sample left from 1991 to test. However, when removed from 
liquid nitrogen, 7 of the 8 embryos began to grow and developed roots and leaves within 2 weeks.  
The tiny trees are still fragile, but they have been moved to soil and are continuing to grow. These 
results provide hope for the long term storage of endangered species with seeds like the common 
black walnut and demonstrate the value of liquid nitrogen storage for conserving plant biodiver-
sity into the future. (Project funded, in part, by a National Leadership Grant from the Institute of 
Museum and Library Services.)

Waking Up Baby Trees After 23 Years on Ice

CREW Awarded $472,000 for Two Grants by
Institute of Museum and Library Services 

 J. nigra plantlet grown
from embryo stored for
23 years in LN

CREW Wish ListCREW Wish List
Aquarium/Terrarium Tanks   
Two 10-gallon tanks with lights are needed by the Plant Lab for 
growing propagated endangered ferns.   Cost: $50 each.

Microplate Orbital Shaker    
To extract hormones from thousands of fecal samples analyzed 
each year, we are in need of another shaker to keep from slowing 
progress.  Cost: $1000.

CREW Cart Awning   
The CREW cart on zoo grounds is a hub of activity where CREW 
Volunteers provide a glimpse into CREW’s work to ~20,000 visi-
tors annually. However, the elements have taken their toll on the 
cart’s protective awning and a new one is sorely needed for next 
season.  Cost: $800.

Multidrop Dispenser    
To assist in accurately coating large numbers of plates used for 
endocrine analyses while conserving precious antibody stocks, a 
new dispener is required.   Cost: $4700.

In September, the Institute of Museum and Library Services (IMLS) awarded CREW 
two grants: 1) a National Leadership Grant for $345,777 in support of a Rhino As-

sisted Reproduction Enterprise (RARE) initiative for Indian rhinos and African white 
rhinos and, 2) a Museums for America Grant for $126,155 to improve the sustainability 
of five priority small cat species (Pallas’ cats, ocelots, sand cats, fishing cats and black-
footed cats).  These two awards will greatly enhance CREW’s progress with its rhino and small cat Signature Conservation 
Projects.  The Cincinnati Zoo is one of just two zoos receiving one of the 77 Museums for America Collections Stewardship 
awards, and one of just two zoos chosen to receive one of the 15 National Leadership Grants.  The IMLS grants are highly 
competitive.  “Hundreds of library and museum professionals throughout the United States are chosen to review grant appli-
cations and make recommendations on projects most worthy of funding,” said IMLS Director Susan H. Hildreth. “Receiving 
a grant from IMLS is a significant achievement, and we congratulate CREW at the Cincinnati Zoo for being among the 2014 
IMLS museum grantees.”
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rum on Biology, Cryobiology abstracts, p. 49.  
Poster presentation, Savannah, GA.

Knott K, G Mastromonaco, J Simerson, M  
Owen, E Curry, T Roth, B Roberts and A  Kou-
ba. 2013. Characterizing reproductive cycles 
and pregnancy in polar bears (Ursus mariti-
mus) through non-invasive monitoring of hor-
mone metabolites and pregnancy biomarkers. 
International Association for Bear Research 
and Management. Poster presentation, Clin-
ton, NJ.

Kramer A and VC Pence. 2013. Develop-
ing a strategy for the ex situ conservation of 
threatened exceptional species: Meeting the 
Challenge of Conserving Threatened Excep-
tional Species. Convened and led workshop at 
the 5th Botanic Gardens Congress, October, 
2013, Dunedin, New Zealand.

Pence VC.  2013. From collecting to restora-
tion:  the role of in vitro methods in the conser-
vation of exceptional species. Invited speaker 
at the 5th Botanic Gardens Congress, October, 
2013, Dunedin, New Zealand.

Pence VC. 2014. Cryopreservation as a tool 
for securing the future of plant biodiversity. In 
Vitro Cellular and Developmental Biology 50: 
S2.  2014 World Forum on Biology.  Invited ple-
nary speaker, Savannah, GA.

Pence VC. 2014. Update on in vitro propaga-
tion of Ziziphus celata at CREW. Presentation 
at the Ziziphus ad hoc Recovery Team Meet-
ing, February, 2014, Lake Placid, FL. 

Pence VC, L Finke, and R Niedz. 2014. Re-
ducing hyperhydricity in shoot cultures of Cy-
cladenia humilis var. jonesii, an endangered 
dryland species. In Vitro Cellular and Develop-
mental Biology 50: S62.  2014 World Forum on 
Biology. Poster presentation, Savannah, GA.

Roth TL. 2014. The science and technology 
of breeding endangered species when Mother 
Nature needs a helping hand. Invited speaker, 
Annual Shaw Biology Lecture, University of 
Southern Indiana, Evansville, IN, April 2, 2014.

Roth TL. 2014. State of the Rhino. Invited 
speaker, World Rhino Day, Cincinnati Zoo & 
Botanical Garden, Cincinnati, OH, September 
22, 2014.

Steinman KJ, JK O’Brien, TL Roth, AJ Ho, E 
Curry, GA Fetter and TR Robeck. 2013 An 
improved method for enzyme immunoassay 
analysis of androgens in polar bear (Ursus 
maritimus) urine using enzymatic hydrolysis. 
International Society of Wildlife Endocrinolo-
gists. Poster presentation, Chicago, IL, USA.

Swanson WF, HL Bateman, J Newsom, CA 
Lambo, RA Grahn, LA Lyons and JR Herrick.  
2014. To pop or not to pop: effect of manual 
rupture of ovarian follicles on corpora lutea 
formation and artificial insemination success 

10

CREW Scientific HighlightsCREW Scientific Highlights
in domestic and non-domestic cats. Proceed-
ings of the Annual Meeting of the Society for 
the Study of Reproduction, abstract 161. Oral 
presentation, Grand Rapids, MI.  

Swanson WF, J Newsom, LA Lyons, RA 
Grahn and HL Bateman. 2014. Ovarian down-
regulation with oral progesterone for fixed-time 
laparoscopic oviductal artificial insemination 
with freshly-collected and frozen-thawed se-
men in domestic cats. Proceedings of the 
International Embryo Transfer Society. Re-
production, Fertility and Development 26:143 
(abstr. 58). Oral presentation, Reno, NV. 

Lambo CA, HL Bateman and WF Swanson.  
2014. Application of laparoscopic oviductal ar-
tificial insemination for conservation manage-
ment of Brazilian ocelots and Amur tigers. Pro-
ceedings of the International Embryo Transfer 
Society, Reproduction, Fertility and Devel-
opment 26:116 (abstr. 3). Oral presentation, 
Reno, NV. 

GRANTS AWARDED
Funding Source: Institute of Museum and Li-
brary Services National Leadership Grant.  
Project: Expanding access and building ca-
pacity for African and Asian rhino reproduc-
tive care within North American AZA/WAZA 
facilities:  a Rhino Assisted Reproduction En-
terprise (RARE).  Role:  Principal Investigator.  
Duration: 12/14 - 11/17.  Amount:  $345,777.

Funding Source: Joanie Bernard Founda-
tion. Project: Improving the health and wel-
fare of shelter and feral cats. Role: Principal 
Investigator. Duration: 10/14 – 09/16. Amount: 
$320,000.

Funding Source: Institute of Museum and Li-
brary Services Museums for America Grant.  
Project:  Collection stewardship of imperiled 
small cats.  Role: Principal Investigator.  Dura-
tion: 12/14 – 11/17.  Amount: $126,155.  

Funding Source: AZA Global Conservation 
Fund. Project: A novel, non-invasive approach 
to developing a bench-side assay for pregnan-
cy diagnosis in wild and captive polar bears.  
Role: Principal Investigators. Duration: 10/14 
– 9/15. Amount: $20,380. 

Funding Source: Mr. and Mrs. Jeremy S. Hilton 
and Family.  Project: Development of a rhino 
ferritin specific assay for monitoring the pro-
gression of iron overload disorder in browsing 
rhinos.  Role: Principal Investigator. Duration: 
08/01/14 – 01/31/16.  Amount: $15,750.

Funding source: The Arboretum at Flagstaff.  
Project: Developing an in vitro propagation 
protocol for and producing plants of the en-
dangered Viola guadalupensis.  Role: Subcon-
tract. Duration: 06/13 – 5/14. Amount: $4,400.

Funding source:  The Chicago Botanic Garden.  
Project:  Developing an in vitro propagation 
protocol for the endangered Lepidospartum 
latisquamum.  Role:  Subcontract.  Duration: 
2/14 -8/14. Amount: $1500.
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Friends of CREW

$10,000+ donors
Ms. Iris de la Motte
Department of the Army
Mary Elizabeth Dodson Trust
Mr and Mrs Joseph Haas, Jr.
The Reuben Herzfeld Fund
of The Greater Cincinnati 
Foundation 
Ms. Elizabeth Tu Hoffman
Institute of Museum &
Library Services
Mr. and Mrs. William J.
Janowicz
KeyBank
Praxair Distribution Inc.
Young Family Foundation

$5,000 - $9,999
Dr. and Mrs. Thomas E. Bell
The Stanley and Marion
Bergman Family Charitable 
Fund
Dallas W. and Helen B. Bowyer 
Charitable Trust
Michael and Tucker Coombe
Mr. and Mrs. Roger W. Gross
Horseshoe Casino Cincinnati
Mr. Robert A. Johnston
Morris Animal Foundation

$2,500 - $4,999
Banfi Vintners
Tim and Kelly Brown
Lucile and Richard Durrell 
Special Fund II of The Greater 
Cincinnati Foundation
Fairchild Tropical
Botanic Garden
Mr. and Mrs. Jeremy S. Hilton
Mr. and Mrs. Eric C. Nielsen
RNDC General, LLC
J. David & Kathleen A. Roberts 
Family Foundation
Dr. Terri L. Roth and Dr.
William F. Swanson
U.S. Fish & Wildlife Services/
Kentucky (ES) Field Office

$1,000 - $2,499
Allan and Anita Beach
Mr. and Mrs. Robert A. Bechtel
Mr. and Mrs. Elroy E. Bourgraf

The Otto M. Budig Family 
Foundation
Mr. and Mrs. John J. Curley
Charles M. Dolgas and Karen 
M. Abell
Found Animals Foundation, 
Inc
John and Julie Gabriel
S. Gallagher
Stew and Linda Hall
Mr. and Mrs. John Howie
Mr. and Mrs. Donald A. 
Hudson
Ms. Deborah L. Huffman
Mr. James Jenny
Kris and Carl F. Kalnow
Mr. and Mrs. Stephen M. 
Kralovic
Bob and Judy Licht
Mr. Roger H. Lindemann
Mary Ann Meanwell
Motch Family Foundation 
Inc.
The Philip R. Myers Family 
Foundation
Mr. Charles E. Noe
Procter & Gamble Pet Care
Mr. Bobbie N. Ramsey
Red Stone Farm, LLC
Glenn and Lana Rogers
Ms. Julia H. Roth
Mr. Gus Schmidt and Ms. 
Peggy Schmidt
Paul and Jeanne Schneider
Ken and Carol Stecher
Mr. and Mrs. Thomas E. 
Stegman
Ms. Judy H. Stewart
Sharon and Gary Stoops
Dr. and Mrs. David E. Taylor
Mr. Charles W. Thomasson
Mr. and Mrs. Kenneth 
Tompos

$500 - $999
Tom and Bev Barden
Lois G. Benjamin
Mr. and Mrs. Brian Black
Donna and Pat Carruthers
Mr. and Mrs. Joseph W. 
Cushall

Mr. and Mrs. James K. 
Dempsey III
Mr. and Mrs. Thomas
Lindstrom
Mr. Eli E. Shupe, Jr. and Ms. 
Toby Ruben
SMARTER Learning 
Systems
Virginia B. Stirling
Ms. Arlene A. Thorwarth
Ms. Clara Dantic and Ms. 
Madge Van Buskirk
Drs. Jeffrey T. and Kyra R. 
Whitmer

$100 - $499
Mr. and Mrs. Jerome H. 
Eichert
Dr. Nancy H. Eisenberg
The Erb Family
Erie Zoological Society
Mr. Steven Fellenzer
Ms. Mary A. Fliehman
Mrs. Theresa Deters Gerrard
Dennis and Allison Gibbs
Glenn O. Swing Elementary
Ms. Jessica Gmeinder
Mrs. Madeleine H. Gordon
Grants Etcetera, Inc.
Mr. Richard Graves
Graydon Head
Mr. Joseph N. Green
Ms. Debra Hampson
Richard J. Hardesty
Ms. Judith K. Hartman
Mr. and Mrs. Greg Hill
Mr. Stephen C. Hill
Mr. Jon P. Hoeweler
Mr. and Mrs. Steven A. 
Hoffmann
Mr. and Mrs. Daniel L. 
Holden
Mr. Stanley A. Hooker III
Ms. Lisa Hopkins
Mr. and Mrs. Bruce A. 
Hughes
Mrs. Karen Kamfjord
Mr. Jeffrey Kapela
Dr. and Mrs. Gary L. Keller
Mr. Jared C. Kent

Our sincere gratitude to the following who gave $100 or more in 2013:
Rogers
Mr. and Mrs. Paul Sallada, Jr.
Mr. and Mrs. Scott Sanders
Mr. and Mrs. Robert D. Scallan
Ms. Mary Joyce Schleyer
Stuart and Roselyn Schloss
Dr. Janis E. Schmidt and
Mr. David Pariseau
Mr. and Mrs. Matthew S. Schroeder
Mr. and Mrs. Hugo H.
Schumacher
Mr. and Mrs. Roland Schumacher
Ms. Mary D. Schweitzer
Mr. and Mrs. Hugh Shipley
Mr. Nicholas Shoemaker
Mr. and Mrs. Stanley Shores, Jr.
Ms. Jenni McCauley and
Dr. Siegfried E. Sieber
Mr. and Mrs. Robert E. Singer, Jr.
E. Gregory Smith
Mr. and Mrs. Steven C. Smith
Charles and Carol Specter
Mrs. Billie S. Spitz
Dr. Donna L. Stahl
Tim Staiger
Mr. and Mrs. Charles Strebel
Mr. Rich Streitmarter
Mr. Chris Sullivan
Bunny and Frank Szecskay
Ms. Linda A. Tache
James L. Thompson
Mr. and Mrs. Morley P. Thompson, Jr.
Janet Todd
The Troy Foundation
Mr. and Mrs. Terrence L. Tucker
Mr. Tom M. Uhlman
Mr. and Mrs. Rex Vesey
Ms. Diane R. Vogelsang and
Ms. Roxanne Moses
Ms. Lisa Vollmer and Ms. Cassie 
Vollmer
Mrs. Karen B. Wachs
Mrs. Anthony Walter and
Ms. Elizabeth Pfennig
Mr. Brandon White
Mrs. Nancy P. Wickemeyer
Ms. Judy R. Wright
Betty A. Wuest
Ms. Donna A. Zeller

Mr. and Mrs. Daniel E. 
Kincaid
Dr. and Mrs. Scott A. Kleiner
Mr. Bradley Korbas
Mr. Larry Kramer
The Kroger Co.
Dr. and Mrs. William E. 
LeMay
Ray and Sally Leyman
Ms. Shelly Lieberman
Dr. Jennifer M. Loggie
Mr. Matthew Lorio
Mr. James B. MacKnight
Macy’s
Mr. and Mrs. Richard
Manoukian
Ms. Briana Martindale 
David Mason
Mr. and Mrs. John D.
Menke, Sr.
Drs. F.W. Manfred and
Susan M. Menking
Mr. Greg Merkle
Ms. Olivia Merkle
Ms. Sara Morris
Mr. Robert B. Murphy
Ms. Mandy Newsham
Ms. Annie Ng
Candace Novak
Ohio Northern University
Ms. Samantha and
Blaine Oliver
Ms. Marilyn Z. Ott
Parson Bishop Services
Ms. Ellen S. Peel
Dr. and Mrs. Paul H. Perlstein
Mr. and Mrs. Robert Pike
Ms. Mary E. Pugh
Doreen Quinn
Mr. Robert Radimer
Mrs. Jane Ann Rahn
Mr. and Mrs. Robert D. Rece
Mr. and Mrs. David Reid
Ms. Alice K. Roberts
Laura V. Robertson
Mr. Patrick Roe
Mr. David Rogers
Mr. and Mrs. Stephen C. 
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