
Roth’s Remarks
Bon Voyage, Harapan

Dr. Terri L. Roth
VP of Conservation & Science and Director of CREW

By the time you read this 2015 issue of the CREW ReView, our last Sumatran  
rhino “Harapan” may already be in Sumatra, or if not, he soon will be. His departure 
marks the end of an era for the Cincinnati Zoo & Botanical Garden.  For a quarter 

century, we devoted ourselves to these rare and amazing rhinos, committed to ensuring that our rhinos 
here in Cincinnati contributed to the survival of their species. Through it all, we experienced amazing 
highs, like the birth of our first calf “Andalas,” and heart-wrenching lows, like the loss of our second 
calf “Suci” before her tenth birthday.  When I think back on our history with this species at our zoo 
- the first successful matings, the pregnancies, the pregnancies that were lost prematurely, the calves 
that were born here, the rhinos that passed away here, and the rhinos that were sent to Indonesia - it 
understandably conjures up quite a mix of emotions. When asked how I feel about it all coming to 
an end here in Cincinnati, the lyrics of a particular song float through my head.  I am not necessarily 
a big country western fan, but the refrain from the song “the Dance” by Garth Brooks, just seems to 
sum it all up for me:
  “And now, I’m glad I didn’t know, the way it all would end, the way it all would go.  Our lives, are better 
left to chance, I could have missed the pain, but I’d have had to miss…the…dance.”  

And, what a dance it was! 

Travel safe, Harapan, and make us all proud in Indonesia.  It’s your dance now.
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RHINO SIGNATURE PROJECT UPDATES

Life Beyond the Grave for Rhinos

A RARE Endeavor 

Within CREW’s CryoBioBank lie numerous biological samples that have been 
carefully collected, processed and cryopreserved for future use in producing 
genetically valuable progeny of endangered plants and animals.  One subset of 
these collections is the rhino sperm bank, which consists of samples obtained 
from live rhinos in addition to samples rescued from the reproductive tissues 
after a rhino dies.  Samples from the latter offer an opportunity to extend a rhi-
no’s genetic lifespan, but only if the sperm quality is high enough that the cells 
survive and maintain their functional capacity post-thaw.  Recently, the results 
of CREW’s rhino sperm rescue attempts conducted over the past 16 years were 
summarized, and the conclusions were encouraging. Over half of the 21 res-
cue attempts yielded viable samples adequate for cryopreservation.  Neither 
cause of death nor age of rhino appeared to hinder rescue attempts, and qual-
ity samples could be obtained up to 51 hours after a rhino died if tissues were 
removed promptly and stored appropriately during shipping.  Initial post-thaw 
assessments of the samples indicated sperm motility decreased only 15% com-
pared to pre-freeze values (41% versus 56%, respectively).  In conclusion, sperm 
recovery post-mortem is relatively successful and may give rhinos a chance to 
contribute to their species beyond their living tenure. 

With a history of verified results from collaborative research, CREW scientists understand the importance of develop-
ing scientific capacity within individuals and organizations throughout North America to overcome the serious loss of 
genetic diversity facing captive African and Asian rhino popula-
tions.  In the first year of a three-year National Leadership Grant 
from the Institute of Museum and Library Services (IMLS), CREW 
has begun building a Rhino Assisted Reproduction Enterprise 
(RARE) in collaboration with SeaWor-
ld Busch Gardens Reproductive Re-
search Center and several other AZA 
zoos.  These zoos contribute the vet-
erinary and rhino keeper staff time 
needed to learn and implement rhi-
no assisted reproductive techniques, 
with the necessary training, tools and laboratory support provid-
ed by CREW.  One objective of the grant is to contribute to the 
genetic management and propagation of captive Indian rhinos through AI.  Although AI in Indian rhinos is still a work in 
progress, the achievements made during CREW’s initial 8-year effort are impressive with six conceptions and four term 
calves produced.  Because there is a steep learning curve to these procedures, we are hopeful that success will become 
even more common over time.  Participating zoos agree to collect and ship rhino urine samples on a frequent basis to 
CREW for hormone analysis needed to time AI.  Rhino keeper staff at each facility condition females to enter a chute for 
the purpose of performing AI and the standing sedation protocol already established for successful intrauterine AI in 
this species is implemented prior to expected ovulation date.  Each facility observes one AI before performing the next 
AI under CREW supervision.  We are happy to report that the Denver Zoo team is now fully trained in Indian rhino AI 
and is performing procedures in house using sperm from CREW’s CryoBioBank.  Our long-term commitment to rhino 
conservation has positioned us to respond to the growing need of zoos to build their capacity for assisted reproductive 
technology for rhinos. We are gladly meeting this challenge and enjoying establishing a network of RARE researchers 
united for a common cause - to save rhinos.  A RARE endeavor indeed.

Dr. Monica Stoops 
(CREW) and Dr. Anneke 
Moresco (Denver Zoo) 
discuss results of an ul-
trasound exam conduct-
ed on a sedated female 
Indian rhino.



Back in the early 1990’s, an eager young post-doctoral fel-
low was hired to study cat reproduction at the Smithsonian’s 
National Zoological Park.  One of his first projects involved a 
small-sized, little-known Central Asian felid called the Pallas’ 
cat (Otocolobus manul).  At the time, there was a grand total of 
one male Pallas’ cat in all US zoos - a wild-born Mongolian cat 
named Gek.  The post-doc dutifully collected and evaluated 
Gek’s semen every two months for almost two years and, for the 
first time, documented the extreme reproductive seasonality 
typical of this species.  Concurrently, he froze Gek’s semen for 
long-term storage.  Fast forward 22 years later.  That post-doc, 
Dr. Bill Swanson, is now CREW’s Director of Animal Research, 
and in early 2015, found himself in desperate need of frozen 
Pallas’ cat semen.  Fortuitously, he previously had acquired 
Gek’s samples from the National Zoo.  Frozen semen from Gek 
and two other males was used for laparoscopic oviductal arti-
ficial insemination (LO-AI) of four Pallas’ cats at three US zoos 
(Cincinnati, Columbus, Pueblo).  Two of those cats appeared to 
conceive; however, only the Columbus Zoo female subsequently gave birth.  Her single kitten was fully developed, but, 
unfortunately, stillborn.  Notably, the father of that kitten was … (drum roll, please) …Gek!  The pregnancies and birth 
were the first ever with frozen semen in Pallas’ cats but also established a new longevity record for frozen semen fertility 
in any wildlife species.  Additional LO-AIs using Gek’s frozen samples are planned for 2016 – hopefully followed by the 
birth of healthy kittens this time around.  Long-live Gek!  (Funded by the Institute of Museum and Library Services)   

There are ~70 million stray cats in the US, many experiencing stressful lives and facing possible euthanasia in animal 
shelters.  Sterilization is the key to reducing stray cat populations, but surgical methods (i.e., spaying and neutering) 
can be expensive, labor-intensive, and require veterinary expertise.  CREW scientists are helping to explore the de-
velopment of non-surgical sterilization options for cats.  In collaboration with the Alliance for Contraception in Cats & 
Dogs (ACC&D), CREW just completed a 6-month pilot study evaluating GonaCon™, an immunocontraceptive vaccine 
that targets the reproductive hormone Gonadotropin Releasing Hormone (GnRH).  By producing GnRH antibodies, 
the vaccine suppresses pituitary function and inhibits ovarian and testicular activity.  Results indicate that GonaCon is 

efficacious and safe, with vaccinated cats showing high antibody titers and only 
minor tissue reactions.  Although Gonacon may provide 2-3 years of contra-
ception with a single injection, it is not a permanent sterilant.  To address that 
ultimate goal, CREW is initiating collaborative projects with scientists from the 
California Institute of Technology and Harvard University to investigate their 
vectored gene therapy approaches for cat sterilization.  A single injection of 
DNA constructs encoding either the cat GnRH antibody or another repro-
ductive hormone, Mullerian Inhibitory Substance, may allow these sterilizing 
proteins to be produced for the cat’s entire lifespan.  Similar gene therapy 
methods currently are used in humans to treat diseases and have a clini-
cally-proven safety record.  These groundbreaking studies may represent 
a major milestone toward reducing stray overpopulation and eliminating 

shelter euthanasia of healthy cats. (Funded, in part, by ACC&D and the Joanie 
Bernard Foundation)

Giving Stray Cats a Shot 

Pushing the Envelope on Frozen Semen Fertility -
with Gek the Pallas’ Cat

SMALL CATS SIGNATURE PROJECT UPDATESRHINO SIGNATURE PROJECT UPDATES

Dr. Swanson with his little buddy Gek - in 1993



POLAR BEAR SIGNATURE PROJECT UPDATES
Polar Bears
Coming of Age

Polar Bear Poop, Protein, Placenta and Pregnancy

Polar bears in captivity generally are first rec-
ommended for breeding around the age of 
five or six and then it may take a few years 
for them to conceive; however, recent DNA 
analysis of the wild population indicates that 
males as young as 2 or 3 may sire offspring, 
and females as young as 4 can produce cubs. 
One of the aims of CREW’s polar bear project 
is to determine when juveniles become sexu-
ally mature by performing longitudinal fecal 
hormone monitoring on young polar bears 
throughout sexual maturation. With so few 
cubs born each year, it’s important that every 

sexually mature individual be paired for breeding to increase the chances of pregnancies and cubs.  Because there are 
so few young individuals in the captive population, compiling a complete dataset has been slow, but the preliminary 
results are in: data indicate that males and females as young as 3 begin exhibiting seasonal changes in excretion patterns 
of steroid hormone metabolites, suggesting the onset of sexual maturation. Interestingly, one 3-year-old female even 
appeared to exhibit a pseudo-pregnancy, despite the fact that breeding did not occur. Deciphering the fluctuations in 
hormone patterns associated with sexual maturity may allow for more appropriate breeding recommendations and will 
establish a knowledge-base of normal hormone patterns for juvenile polar bears. Since longitudinal sampling from wild 
individuals is logistically challenging, information learned from the captive population may be applied to their wild cous-
ins as well.   

Over the past year, significant progress has been made in the development of a non-invasive pregnancy test for polar 
bears. Previous research indicated that a protein called transthyretin (TTR), which is produced by the placenta, may 
be higher in the feces of pregnant versus pseudo-pregnant bears. Scientists at CREW have identified antibodies that 
detect the excreted form of the polar bear TTR protein, and an enzyme-linked immunosorbent assay (ELISA) has been 
developed to quantify TTR concentrations in fecal extracts. To validate this assay, protein must be extracted from nearly 
800 fecal samples collected from pregnant, pseudo-pregnant, and control bears to compare TTR concentrations among 
groups throughout the year. Although it’s a time-consuming process, preliminary results are extremely promising: preg-
nant bears exhibit an increase in fecal TTR during the late summer/early fall, precisely around the time a placenta would 
be forming in this species. If these initial results 'bear’ out, they would confirm that fecal TTR is the elusive pregnancy 

biomarker wildlife scientists have been trying 
to identify for decades. Not only would it be 
useful in diagnosing pregnancy, but it also may 
provide insight into the prevalence and timing 
of pregnancy loss that may be occurring in many 
females.  Additionally, the test may be appli-
cable to other species that experience pseu-
do-pregnancy, such as otters, red pandas and 
cats.  (Project supported, in part, by the Asso-
ciation of Zoos and Aquariums Conservation 
Grants Fund)



POLAR BEAR SIGNATURE PROJECT UPDATES
Dispelling Myths About Past Polar Bear Productivity
Despite the fact that nearly all captive polar bears 
are recommended for breeding, very few cubs 
are born each year.  Comments from experienced 
zoo staff who remember a time when polar bear 
cubs were common in zoos made CREW scientists 
curious about past records on polar bear reproduc-
tion. Therefore, to objectively document trends in 
captive polar bear reproduction, CREW research-
ers mined 99 years of records in the Polar Bear 
Studbook to characterize temporal patterns in 
reproduction. Between 1912 and 2010, 697 indi-
viduals, comprising 456 litters, were born in North 
American zoos - 53% of the litters were singletons, 
45% were twins, and only 2% were triplets. Polar 
bear cubbing season spanned 106 days, from Oct. 
11th through Jan. 24th, with an average cubbing date of Nov. 29th. Individuals born in litters of multiples were more like-
ly to die as neonates than those born as singletons, and individuals born to experienced mothers lived longer than those 
born to first-time moms. The population reached its peak of 229 individuals in 1979, which is three times higher than 
the number in zoos today. Overall, the number of litters born each year was directly correlated with the total number of 
individuals in captivity, indicating that even though reproductive rates have seemed low in recent years, it’s in part simply 
due to fewer adults currently living in zoos. This study represents the largest analysis of captive polar bear reproduction 
conducted to date and CREW scientists hope that it may serve as a valuable reference for individuals involved in the 
management and care of captive polar bears. 

Restoring Fertility in Otters Following
Long-Term Contraception
Asian small-clawed otters (ASCO) are adorably small, active, playful and so-
cial animals, making them very popular for exhibits in zoos and aquariums.  
However, because of their familial social structure and the limited space 
available within zoos, short-term contraception of ASCO is sometimes nec-
essary to prevent undesirable breeding of related individuals.  In US zoos, 
Suprelorin (deslorelin), a GnRH agonist implant, has been recommended 
for contraception of female carnivores.  Although 49 female ASCO have 
been implanted with Suprelorin at least once from 2006 to 2014, the du-
ration of reproductive suppression and its reversibility (i.e., resumption of 
ovarian cyclicity, ovulation, and conception) are still unknown.  CREW scien-
tists were requested to assess the reproductive status of one female ASCO 
previously implanted three times with Suprelorin and showing no breeding 
activity with her male companion.  Fecal hormone monitoring determined 
that this female was neither cycling nor ovulating more than three years af-
ter her last implant.  To stimulate resumption of ovarian activity, the female was treated with a gonadotropin regimen 
frequently used for assisted reproduction procedures in cats, but never assessed before in otters.  Following the two 
gonadotropin injections, fecal hormone analysis confirmed the induction of ovulation and a resulting pseudopregnancy 
within normal parameters.  Although this female did not become pregnant, fecal hormone monitoring during the subse-
quent year verified the resumption of normal ovarian cyclicity and the occurrence of two additional pseudopregnancies.  
These preliminary results suggest that this gonadotropin treatment regimen may help to accelerate recovery of ovarian 
function and fertility in other ASCO females previously implanted with Suprelorin.   

SAVING SPECIES WITH SCIENCE®
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Hyperhydric (left) and normal (right) shoots of Jones’ cycladenia 

PLANTS SIGNATURE PROJECT UPDATES
Statistics to the Rescue

Say Cheese! Plant Movement Revealed Through
Time-Lapse Photography

Plants are amazingly adaptive.  Because they are not mobile, they have developed other methods, such as growing to-
ward the light or changing shape, for dealing with changes in their environment.  So, when scientists try to grow a plant 
in tissue culture, it may react with an unusual growth form that is adapted to the test tube, but which would not survive in 
the real world. Some of the endangered species grown at CREW display “hyperhydricity”: growth with swollen stems and 
poorly formed leaves. However, improving growth is a challenge, because there are so many factors involved in plant 
tissue culture: 14 mineral salts, sugar, hormones, a gelling agent, light level and air circulation. Testing all combinations of 

these would be impossible.  However, Plant Division 
researchers have teamed up with Dr. Randy Niedz, a 
plant culture and statistics expert from the USDA, to 
use a statistical approach known as “Design of Ex-
periments,” or DOE, to test multiple factors, without 
the need to test every combination of those factors.  
Thus, an experiment that might traditionally have re-
quired several hundred treatments will require only 
20-30 with DOE. Using this approach, there have 
been dramatic changes in reducing hyperhydricity in 
some CREW species, such as Jones’ cycladenia (Cy-
cladenia humilis var. jonesii) and Avon Park harebells.  
There have also been some surprises, such as root-
ing in Grimy ivesia, which had never before formed 
roots in culture.  These experiments are providing a 
wealth of additional information that should not only 
improve growth for the species at CREW today, but 
also make growing new species more predictable 
and efficient in the future.

The Plant Division at CREW is now using time-lapse photog-
raphy to capture the growth of plants in vitro. Using a digital 
SLR camera, we program the camera to take a photograph 
of the plants every 30 minutes. In general, it takes about two 
months before the test tube plants need to be subcultured 
onto fresh media. Now we can condense weeks of growth 
images into a 1-minute video (Want to watch Rhexia aristo-
sa grow? Enter this URL into your browser: https://youtu.be/
zZHdc10vfx0.  We initially observed the plants responding 
to the daily 16- hour light/8-hour dark cycle in the growth 
chamber. The leaves of the plants appear to “pulse” upward 
as the light automatically turns on each morning. The “sleep 
movements” of plants are well documented in terrestrial 
settings, but until now we had not observed them in plants 
grown in vitro at CREW. Time-lapse photography has also 
been a useful tool in comparing different types of media. We photograph a single species on different media to detect 
changes in growth patterns depending on the medium. To date we have completed time-lapse videos of three species. 
The goal is to create a video for every species in the growth chamber. Since a single sequence can take up to six weeks 
to complete, we have our work cut out for us to create videos for the 35-50 species in the growth chamber!



Gametophytes of moss (left), liverwort (middle) and fern (right) growing in vitro after two decades of storage in liquid nitrogen. 

PLANTS SIGNATURE PROJECT UPDATES

Green Growing Gametophytes!
Which is more likely to survive freezing at -196oC: the tip of a flowering plant, with its protective leaves, or a sheet of 
plant cells only one cell-layer thick?  If you said the latter, you would be correct.  Those plant cells are part of a “game-
tophyte,” the tiny plant in the life cycle of ferns and bryophytes (mosses and liverworts) that germinates from a spore.  
While gametophytes appear very fragile, they have developed survival strategies that make them good subjects for 
cryostorage. As part of the Plant Division’s study of long-term survival in CREW’s CryoBioBank, samples of fern, moss, 
and liverwort gametophytes that had been stored for 2-21 years were thawed and put onto nutrient medium.  These 
samples had been frozen using a protective method known as encapsulation dehydration and had shown survival after 
1 hr in liquid nitrogen, but no one knew if they would grow after years of storage. However, within a few days of thawing, 
the samples began to turn bright green and grow.  Of nine fern, three liverwort, and three moss species, all but one have 
shown good growth after their long years in storage.  These results provide evidence that the encapsulation dehydra-
tion procedure can preserve gametophytes of both ferns and bryophytes with little or no loss of viability for many years.  
Samples that remain in CREW’s CryoBioBank will be available for future studies of viability after even longer storage 
times. (Funded, in part, by a grant from the Institute of Museum and Library Services)

CREW welcomed its newest post-doctoral fellow, Dr. Kelly Pol-
lock, in the summer of 2015.  Dr. Pollock completed her Ph.D. 
at the University of Missouri, where she conducted research to 
elucidate the effects of leptin on placental development, func-
tion and offspring behavior.  With support from her husband 
and 3-year-old son, Dr. Pollock’s family relocated to the Queen 
City area and now call Northern Kentucky home.  A primary  
focus of Dr. Pollock will be to develop novel research addressing 
reasons for suboptimal reproduction in captive African and Asian 
rhinoceros species, and she currently has two such projects un-
derway.  In one study, she is examining the relationship between 
anti-mullerian hormone and ovarian reserves.  Results from this 
study may provide valuable insight on how to proceed with the 
reproductive management of older captive rhinoceros species, 
particularly the African white rhinoceros.  The second study will 
determine how pre-transport olfactory exposure of new black 
rhinoceros breeding pairs affects post-transport acclimation and 
reproductive success.  Developing and optimizing strategies to 

improve breeding success is imperative for attaining sustainable captive rhino populations. (Funding for Dr. Pollock’s 
fellowship has been provided through a grant from the Institute of Museum and Library Services and a gift from Elizabeth 
Hoffman).  

She’s a Jolly CREW Fellow

Dr. Pollock and CZBG’s black rhino ‘Seyia’.

SAVING SPECIES WITH SCIENCE®



The End of an Era for the Cincinnati Zoo & Botanical Garden

“The Cincinnati Zoo has had a profound, historic impact on the effort to save this species.” 
Dr. Terri Roth, CREW Director

SAVING SPECIES WITH SCIENCE®



The End of an Era for the Cincinnati Zoo & Botanical Garden

New Hope
for the Species
Despite the plethora of press about the dire 
situation facing Sumatran rhinos these days, there 
is also some wonderful news being heralded from 
the forest of Sumatra thanks to Andalas, the first 
calf produced at the Cincinnati Zoo, and his feisty 
mate, Ratu.  During Dr. Terri Roth’s visit to the 
Sumatran Rhino Sanctuary in January/February 
of 2015, Andalas and Ratu mated for the first time 
since 2011, when Ratu became pregnant with 
Andatu.  That one and only mating in January 2015, 
resulted in conception confirmed via the presence 
of an early embryonic vesicle observed during 
an ultrasound exam conducted by Dr. Zulfi at the 
Sanctuary just prior to Dr. Roth’s departure. 
However, due to the prevalence of early embryo 
loss in this rhino species, the team decided it was 
best to keep the wonderful news under wraps un-
til everyone felt more confident that the pregnancy 

was healthy and likely to develop to 
term.  On World Rhino Day (Sept. 
22nd), Ratu reached the mid-term 
milestone of her gestation, and 
Indonesia decided the time was 
right to share the exciting news 
with the world in a press release 
claiming “New hope for the 
species“.  Ratu is expected to de-
liver her calf in May, 2016.  If all 
goes well, this will be Andalas’s 
second offspring since he arrived in 

Sumatra from the LA Zoo in 2007, and the fifth calf 
derived from the Cincinnati Zoo’s original breeding 
pair.  Fingers crossed for good news out of Sumatra 
next spring.  

SAVING SPECIES WITH SCIENCE®



SCIENTIFIC HIGHLIGHTS

CREW WISH LIST

PEER-REVIEWED PUBLICATION
Curry E, S Safayi, R Meyerson and TL Roth. 
2015. Reproductive trends of captive po-
lar bears (Ursus maritimus) in North Amer-
ican zoos: a historical analysis. Journal of 
Zoo and Aquarium Research 3:99-106.

MacKinnon KM, MJ Guilfoyle, WF Swan-
son and MA Stoops. 2015. Assessment of 
the reproductive physiology of the potto 
(Perodicticus potto) through fecal hor-
mone metabolite analyses and trans-ab-
dominal ultrasonography. Zoo Biology 
34(3):244-254. DOI: 10.1002/zoo.21213

O’Brien JK, TL Roth, MA Stoops, RL Ball, 
KJ Steinman, GA Montano, CC Love and 
TR Robeck.  2015.  Sperm sex-sorting and 
preservation for managing the sex ratio and 
genetic diversity of the southern white rhi-
noceros (Ceratotherium simum simum).  An-
imal Reproduction Science 152:137-153.

Pence VC. 2015. Propagation and cryopres-
ervation of Asplenium scolopendrium var. 
americanum, the American hart’s-tongue 
fern. American Fern Journal 105:211–225.

SCIENTIFIC PRESENTATION
Ballesteros D and VC Pence.  2015.  In 
vitro recovery of embryonic axes of tem-
perate trees after 11-23 years of stor-
age in liquid nitrogen.  In Vitro Cellular 
and Developmental Biology 51 (Suppl 
1): S64.  2015 In Vitro Biology Meet-
ing, Tucson, AZ, Poster presentation.

Bateman HL and WF Swanson.  2015.  
Re-establishing reproductive cyclicity in a 
female Asian small-clawed otter following 
Suprelorin-induced contraception: a case 
study.  Proceedings of the International 
Embryo Transfer Society.  Reproduction, 
Fertility and Development 27:172 (abstr. 
163).  Poster presentation, Paris, France. 

Curry E, M Skogen and TL Roth. 2014. 
Oral presentation. Evaluating the use of a 
detection dog and volatile organic com-
pound analysis for non-invasive preg-
nancy diagnosis in the polar bear (Ursus 
maritimus). 23rd International Conference 
on Bear Research and Management, Oc-
tober 5th – 11th, 2014. Oral presentation, 
Thessaloniki, Greece.   (Oct 5th-11th).

Johnson JD, HL Bateman, J Newsom, 
LM Vansandt and WF Swanson.  2015.  
Semen vitrification in felids – a simpli-
fied cryopreservation method for field 
use.  Proceedings of the American Asso-
ciation of Zoo Veterinarians, pp. X.  Oral 
presentation, Portland, OR. pp.124-125.

Moresco A, RS Larsen, D Boon, JK O’Brien 
and MA Stoops. 2015. Semen collection 
in black rhinoceros (Diceros bicornis) via 
urethral catheterization. American As-
sociation of Zoo Veterinarians Annual 
Meeting, September 2015, Poster Pre-
sentation, Portland, OR. pp. 170-171.

Pence VC, L Finke and R Niedz.  2015.  
Using a DOE approach for improving 
growth of the endangered Cycladenia 
humilis var. jonesii (Apocynaceae) in vi-
tro.  Invited speaker, In Vitro Cellular and 
Developmental Biology 51 (Suppl 1): S22.  
2015 In Vitro Biology Meeting, Tucson, AZ.

Pence VC, A-C Vanhove and R Niedz.  
2015.  In vitro tools for the ex situ con-
servation of Quercus species.  8th In-
ternational Oak Society Conference, 
October 18-21, 2015.  Poster presen-
tation, The Morton Arboretum, Lisle, IL.  

Plourde IA, HL Bateman and WF Swanson.  
2015.  Effect of cholesterol-loaded cyclo-
dextrins on pre- and post-thaw function of 
felid sperm.  Proceedings of the Interna-
tional Embryo Transfer Society.  Reproduc-

tion, Fertility and Development 27:128 (ab-
str. 71).  Poster presentation, Paris, France. 

Swanson WF, HL Bateman, LM Van-
sandt, KR Kaemmerer, J Kinzer, S Kon-
wiser, A Lutz-Nelson, B Palmer and JR 
Herrick.  2015.  Advances in assisted 
reproduction for population manage-
ment and conservation of small-sized 
felids.  Proceedings of the American As-
sociation of Zoo Veterinarians, pp. 184-
185.  Poster presentation, Portland, OR.

Vanhove A, R Niedz and VC Pence.  
2015.  Improving growth of Quercus 
palustris embryo axes in vitro: a DOE 
approach.  In Vitro Cellular and Devel-
opmental Biology 51 (Suppl 1): S48.  
2015 In Vitro Biology Meeting, Inter-
active Poster presentation, Tucson, AZ.

Vollman K, M Campbell, J Hauser , J 
Kottwitz, G Levens, R Parian, K Volle 
and M Stoops. 2015. Using urinary hor-
mone analysis to predict gender and 
assess fetal viability in the Indian rhi-
noceros (Rhinoceros unicornis).  Amer-
ican Association of Zoo Veterinarians 
Annual Meeting, September 2015, Oral 
Presentation, Portland, OR. pp. 82-83.

GRANTS AWARDED
Funding Source:  The U.S. Army.  Proj-
ect:  DNA analysis of Hedeoma tod-
senii , “Todsen’s pennyroyal,” on White 
Sands Missile Range, New Mexi-
co.”  Role: Principal Investigator.  Du-
ration:  1/1/15 – 12/31/15.  $22,500.

Funding Source:  U.S. Bureau of Land 
Management.  Project:  Conservation of 
Rare Plants of New Mexico (Pediomelum 
pentaphyllum).  Role:   Subcontract.  Du-
ration:   10/1/14 – 9/30/17.  $3000.

Fogger
A small, multi-use fogger for the Plant Lab greenhouse is 
needed to help control pests and to raise humidity for certain 
species. Cost: $100.

GoPro Hero Cameras
To observe how first impressions affect the love life of new 
African black rhino pairs, two GoPro cameras are needed for 
behavioral data collection. Cost per camera: $400.

Digital SLR Camera
A digital SLR camera is needed for the Plant Lab, for creating 
publication quality photos of media effects and growth in
shoot cultures and in tissues recovering after storage in liquid 
nitrogen.  Cost: $550.

Digital Tablet
To illustrate aspects of the work of the Plant Lab during tours 
and fundraising events by providing photos of plants in the wild, 
restoration projects, and time-lapse videos of plants growing in 
culture.  Cost: $200.



FRIENDS OF CREW
Our sincere gratitude to the following who gave $100 or more in 2014:
$50,000 + Donors
The Joanie Bernard Foundation
Institute of Museum &
Library Services
The Spaulding Foundation

$10,000-$49,999
Anonymous 
Ms. Iris de la Motte
Mr. and Mrs. Roger W. Gross
Mr and Mrs Joseph Haas, Jr.
The Reuben Herzfeld Fund
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