Cheetah Species Survival Plan Strategic Planning Workshop

November 3-4, 2015
Smithsonian Conservation Biology Institute, Front Royal, VA

Executive summary

Representatives from the Cheetah SSP management committee, Breeding Centers Coalition (BCC),
Cheetah Sustainability Program (CSP), AZA, SSP advisors and Felid TAG chair, Don Goff, convened for
a 2-day workshop at the Smithsonian Conservation Biology Institute in Front Royal, VA, to discuss
challenges and plan strategies to improve breeding success and management in the North American
cheetah population. Attendees enthusiastically provided feedback prior to the workshop on their
ideas for more efficient breeding, identification of current management challenges, and pertinent
research that they would like to see conducted. The full workshop minutes are included in this
document. This workshop was then followed by a 1-day breeding and transfer planning meeting, the
draft of which was recently posted by AZA.

There were four key areas discussed by attendees at the workshop. These included the topics of
increasing cheetah holding space, increasing our effective (breeding) population size, training and
capacity building of staff, especially at the breeding centers, and identifying research areas critical to
the health and reproductive success of our cheetah collections. Specific action items are outlined in
the attached detailed minutes. Some examples of progress already made include reinvigorated
discussions on keeper exchanges and training among the BCC, discussions on generating a business
plan for the CSP, commitment of three breeding centers to add additional cheetah space in the next
2-3 years (totaling 50+ new spaces), and initiation of key research projects on gastritis, nutrition,
fertility, and population genetics.

There were also several issues identified that were deemed beyond the scope of workshop attendees
and have been forwarded to the CSP Executive Committee for attention. These specific topics were
cheetah ownership, generation of program animals while working towards population sustainability,
improving communication among advisors and stakeholders, and increasing inter-regional
cooperation. The CSP Executive Committee has already had one conference call concerning these
issues and is strategizing ideas on how to address them moving forward.

Attendees were energized by everyone’s enthusiasm, and we look forward to our continued
collaboration as we strive to generate a self-sustaining North American cheetah population.

Sincerely,
dissine 2

Adrienne E Crosier



Day I November 3, 2015

Summary of feedlck on current challengeand identification of new needsFocusing on
increasing effective population, space, compliance, staff/capacity building.

Background and introductory presentations

Current gatus of the population (Adrienne Crosier, SCBI)

1 Additional imports are a low SSP priority; instead the highest priority is generating a self-

sustainable SSP population

0 Potentially more difficult to export cheetahs from South Africa due to change in CITES

requirements for this species

Current Status of the SSP Population

* Current North American population = 379 (179.197.3) in 68 facilities
* Current SSP population = 284 (133.148.3) in 55 facilities
* Genetic diversity (SSP) relatively high (97.6%), both MK (0.0236) and
inbreeding (0.0044) low
* 2015 to date in SSP
— 35 births [35 cubs in 9 litters, 16 surviving (46%)]
— 36 deaths (19 cubs)
— 45 transfers among SSP
* ~51% from breeding center to exhibit
* ~7% from breeding center to PA
* ~13% from exhibit to breeding center
* ~24% from breeding center to breeding center

BCC Cheetah Production

Current Status of the SSP Population

* Highest priority is generating self-sustainable

2013 - 2015 to date
- Cheetahs bred = 40 different females [need male metrics!]

« Cincinnati (3), Fossil Rim (7), Omaha (3), San Diego (4), SCBI (4), St. Louis
(1), White Oak (8), Wildlife Safari (7), Wilds (3)

- 32term litters born
« Cincinnati (2), Fossil Rim (8), Omaha (1), San Diego (3), SCBI (5), White Oak
(6), Wildlife Safari (7)
- 105 cubs born, 79 cubs surviving (~75%)
- 18 cubs to PAs (23%)

+ Based on genetic and demographic structure, additional imports are a

low SSP priority

* New proposal considered by CITES requiring

proof of genetic lineage on cheetahs exported

— More difficult to export from South Africa?

SSP population

BCC Cheetah Production

2013

+ 32 cubs bornin 7 litters (91% surviving)
* 25 mother-raised, 4 PAs

« 7 total new cheetahs bred (3.4)

2014

* 41 cubs born in 13 litters (92% surviving)
* 23 mother-raised, 12 PAs

+ 15 total new cheetahs bred (6.9)

2015 (to date)

+ 35 cubs born in 9 litters (46% surviving)
+ 12 mother-raised, 4 PAs

* 2 additional pregnant females (2.4 new cats breeding)

Population Viability Assessment: mdeling and 1068year goals for the ppulation (Sarah Long)

9 An updated population viability analysis (PVA) was run in November 2015 based on the
current cheetah population and breeding exclusions (post-reproductive, education animals).
9 Population size of 300 animals can be maintained with current breeding rates

0 Recent (past 10 y) breeding rate produces an average of 34 births per year

0 Genetic management is incorporated into these models

0 Gene diversity is expected to remain about 90% (GD @ 100 years = 91%)

0 Current population can afford up to 3 program animal (PA) ‘exports’ per year (0-2 y old
age class); the exact number may vary each year depending if sufficient number of
births are produced to maintain SSP core breeding population.

0 When the PA exports are increased to 4 per year (2.2, 0-2 age class), a decline in

population size occurred.
9 Take home messages:



(0]
(0]

Current breeding rates can maintain the current population size
Some “export” of PAs can be tolerated — three 0-2 year olds per year only after the
births for that year needed to maintain the population have been produced.

9 Questions and comments from audience:

(0]

Would it make a difference to pull cubs from large litters rather than taking an entire
small litter? This is not in the model, but we are able to control for that with
management, and it may have an impact on the population’s genetic diversity and the
ability to set up genetically beneficial breeding pairs in the future (e.g. provide a larger
pool of potential mates).

Would it make a large difference to remove post-reproductive age individuals from
taking up space in breeding facilities? This needs to be addressed within each
individual facility, a set age for what is termed ‘post-reproductive’ might be too
optimistic within the model. Based on the PVA, the “retirement home” model didn’t
make much difference in breeding rate.

Target number of cubs needed each year to maintain the population is staying around
34 mother-raised cubs (i.e. cubs that will stay in the breeding population) produced
each year (note: this number takes into account expected average cub mortality of
~26%).

Can consider that additional cubs (additional are above and beyond the initial 34) can
be made PAs.

These models did not include any imports because genetic goals (90% gene diversity
maintained for 100 years) appear to be achievable under current conditions, assuming
recent birth rates and genetic management using mean kinship continue.

The model incorporates lots of random variation (stochasticity) in breeding and
mortality across individual animals and years, so it should be similar to the real world
(i.e. to deal with poor cub production in previous years) in this respect.

When singletons are produced, the best choice for the stability of the population is to
keep as many new cubs as possible to be future breeders (i.e. cross-foster all
singletons whenever there is an opportunity).

How many singletons are produced on average in this population per year?

A Litter sizes of one (i.e. singletons) across the SSP population each year from
2010 to 2015 show the number of singletons as ranging from 0 — 5 births per
year. (Note that this is not counting stillbirths/sibling deaths that reduce litters
to one, and also includes a few animals born outside the SSP and moved in)

Year Number of litters in SB where # offspring = 1
(studbook current to Nov 2015)

2015 1 of 11 litters

2014 5of 16

2013 0of7

2012 1of9

2011 20f7

2010 4 of 15




Chedah Sustainability Program and developingoaisiness pan (Katy Palfrey, C2S2)

9 Conservation Centers for Species Survival (C252) founded with 5 centers in 2005 at White Oak

 Now are at 7 institutions based out of Fossil Rim (7 full members are SCBI, White Oak, Fossil
Rim, the Wilds, San Diego Global, Omaha and Austin Savanna)

9 Mission: to provide leadership in studying and creating self-sustaining populations ex situand
in situof some of the world’s most endangered species

9 Problem: ex situcheetah population is not self-sustaining, and there is a high demand for the
species in zoos.

9 2003-2013: more than 90% of cubs born in US were at breeding centers that were off public
display

9 Breeding Centers Coalition (established Dec 2012) regularly collaborating with each other to
share ideas to contribute to increased cheetah breeding success

9 Financial Sustainability of the Cheetah Sustainability Program (CSP):

0 Cheetah breeding centers invest ~$12K per cheetah annually
0 Cheetah display institutions (annual participant contributions based on facility’s
budget)

9 Investigating what is working or not working in the CSP through interviews, surveys, and
‘crunching the numbers’ to provide recommendations for potential refinement of financial
and programmatic aspects

9 Strengths of current CSP model:

0 Cubs on the ground, increased breeding success
0 Support for the BCC facilities (financially and acknowledgement through the program)
0 BCC shares best practices with each other and all SSP facilities
' Challenges of current model:
0 Concern that amounts paid into the program will increase over time
0 “pay to play model”
0 How best to help recover increased costs incurred by BCC
0 Need for additional capacity (population is already near 300, but do we need more to
meet production goals?)
0 Challenges around cheetah ownership

9 Program results to date (2014 — 2015):

0 The BCC institutions (without their partner facilities) are holding more than 50% of the

SSP population
0 PAs are primarily going to BCC partner organizations
A There is the expectation that a facility receiving a PA will donate $20,000, but

most of the PAs are going to the BCC members, or their partner institutions,
and these facilities most of the time do not donate the $20,000. Ownership is
taking precedence of where the PA goes, facility-wise. Ownership, in this
situation, is trumping the progress of moving the population towards
sustainability.
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The BCCs put in the investment (time, money, other resources) but other institutions
get the return on this investment

9 Next Steps

(0]

(0]
(0]
(0]

Refine financial aspects of the program

Increase participation

Discuss opportunities for BCC institutions to reduce costs
Seek opportunities for adding capacity

INSTITUTIONS & CHEETAH

CHEETAH BIRTHS HOLDINGS
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BCC COSTS PER CHEETAH

#of animals, beginning 2014 15 10 27 17 2|
loversight (%) $ 17000|$ as0fs 2000|s 78335 23,500
program Leadership $ a5000|$ 42%0|3 350005 40967 (S 122900
Programs Meetings/Travel $ 30003 150(s 1205 190|5 570
Sublotal Program Administration | § 65000 | § 46500 | 38200['S  50700[$ 152.100
Feed Costs S 156245 28,0005 109000 (S 50,875 | 152624
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|sublotal Transport/ Shipping. S 7000/$ 3000|S 3500/S 4500(S 13500
Facilities Management

utilities S 184008 a3mo|s  72000$ 2775 65,300
Total Cost § 166,834 |5 164800 [§ 295100 [ § 208,911 626734
|Cost per Cheetah § MI2[§ 16480[$ 1093%0[S5 120835 1208 ]

AVERAGE COST PER CAT AT A BCC INSTITUTION IS ~$12K PER YEAR.




Issues identifed but to be dealt withby others

Ownershipand PAs

= =

=4 =4 4 4 A 2

Financial sustainability
Proposal - transition the ownership of animals from individual facilities to the CSP/SSP; a
timeline could be established to put this idea into action within 3 years
It is important to work towards the greater good of the population
Model the disadvantages of ownership
Model the negative impact of PAs
Breeding PAs to produce more PA cubs
There is a need for formal/final PA requests to be made known before/at SSP meetings annual
Currently, cubs are being pulled to be PAs by the facility that owns the animal without SSP
approval (or without asking/seeking SSP approval)
0 Cubs pulled from litters for PAs dependent upon particular situation (litter size, sex,
etc.)
0 Population sustainability is the first priority
0 Can singletons be used to fill all PA requests?
9 Itis the opinion of some that singletons may not make the best PAs
A Cross-fostering should be the number one priority for singles
9 Contact Adrienne when singletons are born
9 Communication about breeding and litter updates are key among the Breeding
Centers
9 Can breedings low on the MK list used to fill PA requests?
A This may hurt overall population sustainability — we are at the point
where we need every possible breedable animal to participate

Action Iten: participants in discussion to move PA guidelines forward:

9 Don Goff, Tom Tenhundfeld, Autumn Nelson, Rebecca McKeel, Sarah Long,
Katy Palfrey and Adrienne Crosier.
9 This subgroup generated the below ‘program animal statement’

Program Animal Statemenfror the “greater good” of the cheetah sustainability program and

population the following recommendations are made for PAs:

T

The need for PAs are identified prior to each year’s breeding recommendations. Each center
that is requesting PAs must do so at the beginning of the year (by Jan 1 of each year for that
same year) in writing to Adrienne.

A request does not mean that the facility will receive PAs.

PAs will be produced for/distributed to paying CSP members first (up to 4 per year).



1 PAs are produced via:
0 Singletons
0 Prospective breeding(s) of low ranking individuals
0 PAsin agiven year may be determined on the basis of the success of breeding for that
year —if breeding is poor in a given year, no cubs may be pulled for PAs
0 PAs will be produced for/distributed to facilities in the list requesting animals outside
of the CSP on a case-by-case basis.

Breeding Loans
1 Breeding loan contracts are very difficult for curator staff to coordinate

0 2-way agreements are pretty standard (Owner of female: 1%, 37, 5t and owner of
male: 2", 4t gth)

0 There is a need to standardize 3-way agreements to make them a simpler contract
agreement across facilities

0 There needs to be a template created for 2-way and 3-way contracts
Action item: Mary Jo is responsible for generating draft standardized breeding loans
for review by BCC and management committee. At minimum, we will attempt to
standardize loans among BCC facilities.

0 We agree to get rid of consecutive litter loans (each litter will now be a new
agreement)

Improving communication between advisors and stakeholders

9 Identification of advisors

0 What specific advisors does the SSP currently have and what are still needed?

0 Vet advisor is Luis Padilla (St. Louis):

0 Karen will contact Luis to assess his continued interest

0 There was agreement that we should have two vet advisors

A Those that want to apply for an advisor position need to do so through

the SSP management committee (through Adrienne) and should contact
Ellen Bronsen (TAG) as well.

0 We also need to determine Scott Citino’s role (e.g. mentor to new advisor)
QOutcome Karen Terio spoke with Luis, and he supports bringing on a second
advisor, which will alleviate some burden on both Luis and Scott.

0 Behavior advisor is Nadja Wielebnowski (Oregon Zoo):

A This position was not known to be occupied by all SSP members and the
responsibilities of this person are not clear

A This person should streamline communication of the specific
training/socialization going on at individual institutions to other SSP facilities



and should be involved in the establishment of standard behavior-related
procedures

Action item: Adrienne will contact Nadja to assess her continued time/interest
in this position

QOutcome Adrienne did contact Nadja, who indicates that she is not the SSP
behavior advisor. Nadja is willing to provide advice, but is not interested in
being the advisor at this time. We need to decide if we want/need a formal
behavior advisor for the SSP.

The point was made that the contribution of the financial investment to in Situresearch made
by the cheetah sustainability and accessibility program may be causing institutions to lean
away from investing in the program entirely

 These institutions felt that the money should go to the Breeding Centers to support
the ex situpopulation

1 These institutions are already contributing to other cheetah research programs that
focus on Iin situresearch, at least in part

Inter-regional cooperation (multi-regions)

)l
)l
)l

Trading animals with other countries, such as Europe

Sharing studbooks at minimum could be done quickly and easily

Invite key individuals to next SSP meeting (several members were invited to this
meeting, but did not come)

Different disease issues should be considered when moving animals between

populations
ZAA
0 They are significant holders
0 A deeper look should be made into the genetics/demographics of their
cheetahs
0 Depending on what type of permit each facility holds, some cats may not be
able to be moved
0 The best course of action is likely involvement on case by case basis
0 Conversations about collaboration should be initiated with a few credible

facilities (Richmond has already been contacted and we will continue trying to
work with them)

Action item: Adrienne Crosier and Karen Meeks will contact facilities
Qutcome an analysis of the SSP population including Richmond animals was
created by Sarah Long and sent to Jim Andelin, keeping the communication and
dialogue open among our facilities.



Priority Issues from attendees

Prior to the meeting, Adrienne requested each facility to provide a list of priority issues that needed

to be discussed at the workshop. The below is the list received.

Priority Issues

- Producing more mother-raised cubs annually

- Hand rearing formulas and protocols

- Finding more space in the breeding centers

- Moving more ‘breedable’ cats into breeding centers

- Finding more space in AZA facilities

- Frequently updated MK list

- Trading animals with EAZA population

- Health and research priorities

- Training of staff/capacity building in cheetah breeding and cub management
- Husbandry manual and ACM (including containment guidelines)

- In situ priorities

- Nutrition — feeding pork and other meats, fast days

- Gastritis

Increasing effective population size

Space

T

1

Our currenteffective (breeding) populabn is 22.38%based on the proportion of
living animals with living offspring among the 182 in the potential breeding population
(after excluding 121 animals that are post reproductive, education animals, etc.). Fora
very effective SSP, this would be closer to 30%.
If we consider the entire population (303 cheetahs), this percentage of cheetahs
actually contributing offspring and genes to the next generation is much lower.
Data collection on the details of the location of PAs and status of breeding collection
needs to be better.
To improve this:
0 Planned breedings for PAs will only be done by request to the SSP (maximum of
4/year predicted to be possible by the population model)
A Surplus cubs (from low ranking females) should go on exhibit
Is it possible for a PA re-enter the breeding population but remain as a PA? How does
it change the population? Is there precedence of this?
0 Females may be able to do this, but single males are unlikely to breed
0 Would non-breeding facilities be willing to give up PAs for breeding? This may
be a possibility on a case by case basis
Is the ability to predict the need for PAs possible?
0 There is a current waiting list for PAs in place with Adrienne, it needs to be
adhered to (see PA statement)

Limitations/problems:



0 Retired, aged cats are taking up space in Breeding Centers and are not breeding
0 Cubs/juveniles require up to 3 years of space before they can contribute to the
breedable population
0 High male density within a facility (especially adjacent enclosures) has been observed
to contribute to issues that decrease productivity, such as:
A Fighting with each other
A Displaced aggression
A Not eating/signs of stress
0 What is known from recent research
A Males housed together in coalitions exhibit higher quality ejaculates (more
total motile sperm) and higher testosterone concentrations than males living as
singletons.
A Glucocorticoid concentrations are not different between males in a coalition or
singly-housed males. http://www.publish.csiro.au/paper/RD15138.htm
A Males housed at institutions with 11 or fewer conspecifics (both sexes) present
yield ejaculates that are no different from males housed at institutions with
more than 11 conspecifics (both sexes) present

A Relatedly, gonadal and adrenal hormone concentrations are not different
between males held at these institutions differing in conspecific number
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135847

0 An effort needs to be made to better utilize our effective breeding population and
formulate better plans for breeding centers

0 More of the breeding centers are in temperate climates, which restricts time of the
year for cub production

Strategies to address limitations/problems:
0 Strategy I: Increase space in existing Breeding Centers
A Breeding centers that already have plans to expand and the approximate
number of spaces being added
T WOCC (30+)
1 SCBI(10-12)
9 Cincinnati (12-14+)
A Increasing the number of cheetah spaces at existing breeding facilities is not a
problem for the Felid TAG
0 Strategy ll: Increase the number of Breeding Centers

A Identify private sector facilities that could join as a breeding facility (there is
just one at this time)
9 Austin Savanna

10


http://www.publish.csiro.au/paper/RD15138.htm
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135847

A Determine interest among all AZA facilities for adding on more breeding
centers

A Send a short letter with CSP/BCC accomplishments and propose the idea that
we are looking for more space (if an institution is interested then we can
follow-up with specific discussions on financial and capacity commitments
required)

0 Strategy lll: Better use of zoo/exhibit space

A Thereis a preference by many zoos to hold multiple animals in an exhibit.
Emphasis should be on educating zoos, and therefore the public, that an
enclosure with a single male or female cheetah represents how they may
(male) or do (female) naturally occur

9 This will be the responsibility of the education advisor when the post is
filled

A Breed a female at a breeding center and send her back to the zoo pregnant
(geographically close facilities)

A The document should be similar to our PA policy; we need to adapt information
for pregnant female holding, breeding center mentors zoo receiving female and
provides information/training

Action Item: specifics of this model (female from zoo to breeding center for
breeding and back to zoo pregnant) need to be pulled together.
Tom, Dusty, Mary Jo, Randi to do by the end of 2015

0 Strategy IV: Increase holding space in traditional zoos
A Cultivate relationships with directors/curators to determine if they have more
space that can be used for cheetah holding
A Determine which zoos would be willing to take older cats and which would take
juveniles that will be returned to Breeding Centers later to be bred
1 Facility survey information to be discussed on Thursday
9 Zoos should have off-exhibit holding area as well as on exhibit
9 Contact target institutions by phone (the facility with the best
relationship with the zoo will determine the caller)
0 Strategy V: More holding in non-AZA facilities
A D private sector facilities — Austin Savanna

0 Lifetime breeding strategies:
Females:
A Ensure females reproduce when young (ideally ~3-4 yrs old) and then move her
into a zoo before she gets too old and while she is still healthy [place female
with daughter to make receiving older animal more appealing for zoo]

11



A Do not put older females (>8 years of age) if not previously bred in a breeding
center
Males:
A Breeding based on behavioral history rather than specific age (not ideal to
move 12+ year old)
A Older males can be used for breeding young females

Day 2:November 4 2015
Identifying disease and research prioritidiscussion of the training of staff/capacity building, and
cub managementnd training for needed behaviors

Assessment of pberty in ex situcheetahs Acinonyx jubatu} utilizing growth and fecal gonadal
steroid patterns(Morgan Maly, SCBI)

Summary slide

Project Summary — Weights & Gonadal Hormones

Males Females
* Weight plateau ~ 21 mo. * Weight plateau ~ 21 mo.
* Increase in androgens >18 mo. * Increase in estrogens > 24 mo.
* Increase in androgen amplitude with age * Increase in estrogen peaks with age

¢ Transitional age @ 18-24 mo.
* Estimated age of puberty: 18 — 24 months « Estimated age of puberty: 24 — 30 months

Males pubertal earlier than females
Social structure of cheetahs
Males — social, low reproductive investment
Females — solitary, high reproductive investment

Research Priorities

1 Understanding pseudo-pregnancies
A Facilities need to make a better effort to capture numbers of litters produced
from breedings (including ovulation information if known)
A Some light may be shed on this from pregnancy detection research being
undertaken at the SCBI (Diana Koester and Adrienne)
' Conduct management related research on male effects, particularly:
A Breeding effectiveness of coalition vs. singleton males and success rates within
a coalition

12



1  We know that sperm quality is better in coalition males than singletons,
but males in a group behaving dominantly to coalition mates have no
difference in sperm quality from subordinate males
(http://www.publish.csiro.au/paper/RD15138.htm)

9 Impacts on breeding effectiveness difficult to determine retroactively

from studbook data because different breeding opportunities are
allotted to each male

9 More attention will be paid to individual facility records on breeding
opportunities and successful sires

9 The BCC will identify the questions and criteria to monitor these data
for the next year

9 This will then be a priority discussion at next year’s SSP meeting
Action step All facilities keep very detailed records of which males
were given opportunities to breed, and which were successful. Also, all
facilities will keep track of females that breed and do not give birth.

9 Stress in males based on high male density at a single facility

A

A

We know that there is no effect of high numbers of conspecifics (both sexes) at
a facility on male sperm quality, reproductive and stress hormone
concentrations, or behavior
(http://iournals.plos.org/plosone/article?id=10.1371/journal.pone.0135847)

Are there behavior changes that impact health/breeding when more males at a

facility share fencelines?

 Movement of females among breeding facilities based on age and sibling group

T

A

A

Access to animals during quarantine: standard practices need to be
established/recommended to make this a possibility for more facilities
Influence of moving females on estrus
9 Recent data (soon to be published) supports a positive relationship
between ovarian activity and short stress hormone spikes that are likely
associated with moving females to new enclosures
Action Item: Create one page document (case justification study) of data
showing successful estrus induction following movement for vets.
Sarah Roy and Mary Jo Stearns to work on this.
9 Obtain veterinary approval concerning adjustments to post-moving
guarantine to be able to breed females to take advantage of receptivity
9 Include data from Jeff Pie, Terio, Wildt
Action Itent Request veterinary advisors to draft a statement on
reduced/limited quarantine options to take advantage of post-move
estrus

Estrus detection method

13
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A Currently, the best way is to utilize male behavior to give insight into state of
female estrus
A There is presently research being done on detection of estrogens in saliva at
San Diego, which is capable of producing a result of estrogen concentration in
real time (less than 24 hours)
1 This eliminates the wait time involved with fecal analysis that makes
acting on each estrus opportunity in a female impossible
It must be possible to obtain cheek swabs from females for analysis by
this method
i Early pregnancy detection using fecal proteins
A Send breeding female fecal samples to SCBI (Diana Koester) for analysis if
interested in participating in this ongoing study
9 Itis crucial to collect baseline fecal samples (prior to breeding)
1 Additional fecal samples after breeding also needed, both in the case of
a pregnancy and a pseudo-pregnancy
9 Sequencing the SSP population
A A complete genetic studbook is a possibility and would be hugely beneficial for
incorporating new imports into the SSP population
A Warren Johnson and Adrienne Crosier at NZP/SCBI will lead this research
A Timeline could be less than a year to generate data from samples
A There is an immediate need for details on this project
9 Protocol for institutions to collect and send samples (whole blood)
1 What is the financial responsibility for this work?

Action Item: Adrienne will work with Warren Johnson to generate a protocol for
distribution to all SSP facilities. Adrienne will also generate an SSP-wide sample
request from all cheetahs in the population.

9 Health issues
A Gastritis
9 We know that there is likely not a large genetic component to which
cats are afflicted
0 Could this be a target for a genomic study?
' PAs are not frequently sampled
0 We do know that stress hormone levels in PAs are relatively low
compared to other cats in the SSP
0 ltis possible that these animals are pulled from their dams so
young that they have different exposure/infection rates of
Helicobacter than other SSP animals that are raised by their
mothers
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9 Nutrition

0 Itis important for facilities to send PA necropsy and gastric
biopsy data to Karen Terio
Make it a priority to send pathology data on all SSP cats to Karen Terio when
collected. Do not need to send tissues if you have your own pathologist but we
would like to continue to track disease throughout the population. Karen can
run histopathology as well, if desired by the owning institution and will
generate a final report in a reasonable time frame (usually 10 business days).
9 A notice will be circulated from Adrienne and Karen on the details of the
data that is needed and of the financial support of this analysis
Oxalate nephrosis - a manuscript describing the disease in cheetahs is in final
stages of preparation. Studies are ongoing to understand the risk factors and
possible causes.
Nutrition study focusing on cheetah gut microbiome and gastritis proposed.
Transfaunation was discussed as a potential method to improve gut health in
severely ill cheetahs based on recent successful case studies of red pandas
(Mike Maslanka)
9 This topic will be pursued further by Mike Maslanka and Karen Terio
under the above mentioned nutrition study
Colitis - intermittent cases but some are severe. Future studies will be looking
into possible causes.
Vaccination protocols — should be reviewed for the ACM

Update / draft of the Cheetah ACM Nutrition Chapter
9 This chapter needs to be reviewed / edited, as does the entire ACM (will
be outdated before it is approved, if it lingers too long)
Use of commercial meat mixes and hand-rearing discussion

Cheetah ACM Nutrition Chapter Commercial Meat, Carcass, and Other

+ Authors: Dierenfeld, Kerr, Whitehouse-Tedd
* Reviewers: Steering committee, Maslanka

* Noteworthy:
* Feeding enrichment v fast days

* Processed diets no more than 50% of total diet

* Animal fiber recommendation
= 3D, 4D avoidance
= BCS 5 pt scale v 9 ptscale

+ Forward Action: BCS scales, chapter review, handrearing formula

selection, research priorities

* Available meat mixes

* Pros and Cons
= Carnivore Essentials, CNP, Milliken, AAA, Bravo, SDZG mix, etc, etc.
+ Test your meat (proximates, microbiology, etc)

* Recommendations
= 3D, 4D meat sources
* USDA Meat Handling Guidelines
* Questions, evaluations

* Fast day discussion
* Carcass feeding opportunities / options
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Formula Recommendation?

Several formula selections can work (based on definition of “work")
- meet BMR for growth

Hand-Rearing Discussion

* Formula options

MM 33/40 1:2 - appropriately digested

i - appropriate growth (rate, growth curve, physical form)
MM 33/40 1:3
KMR “Encouragement” to standardize formula

42/25 +30/55 - likely impossible
Pet Ag Milk Matrix Mix proposed / used by WOCC
Stock powder mix (55.3g MM 42:55 + 44.7g MM 30:52)
Mix 23.2g stock powder with 76.8g water for full strength
Feed according to standard stomach capacity, % of BW, feeds per day protocols

* Goals
* Meet BMR + needs for appropriate growth
« Avoid metabolicdisorders / Gl upset
« Avoid weaning / post-weaningissues

KEEP APPROPRIATE RECORDS! - dates, times, formula composition, amounts
offered, body weights, fecal scores, etc (sample forms are available)

Research needs

9 Nutrition

Nutrition Research Needs
(As defined by DRAFT ACM & “thoughts”)

* Formula selection
+ Standardized data collection from facilities using the WOCC formula

* Cheetah microbiome
* Fiber utilization by carnivores for energy
* Claims re: gastritis being diet-driven
* Microbiome investigation based on prevailing diet offered
* Probiotic use / transfaunation?

* BCS development
* Other needs?

9 Assisted reproduction
A Als are planned for January at SCBI
9 Oral ovarian suppression for 10-14 days prior to hormone injections
9 Fresh sperm Als
1 Intra-oviductal insemination method is relatively new and has had a lot
of success in smaller cat species
I More cats are needed to participate (2-4 additional individuals), contact
Adrienne if your institution has interest
A IVF
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9 We can produce embryos, now appropriate stimulation protocols and
availability of recipients are most needed
I Using this technology, we can recover eggs from older, valuable females
to produce embryos to put into younger females
9 Contact Adrienne if interested in participating
A For this year, Als are the priority

Training of Staff/Capacity Building

9 Limitations/problems:
0 Not all facilities are currently able to replace valuable staff if individuals need to leave
work (for short or long term commitments)
0 Non-breeding center zoos receiving pregnant females will need to receive training
0 Distribution of knowledge is critical
0 Financial sustainability
A Contribution to training of staff
A Breeding Centers need to have adequate capacity
9 Strategies to address limitation/problems:
0 Develop a plan that ensures that we pass along known expertise in cheetah
management/conservation and breeding
0 Maintain adequate staffing in our existing breeding centers
A Recommended number of cheetah specific keepers at each Breeding Center
needed for best practices:
T 2 minimum full time cheetah staff
9 Important to keep in mind that we know that too many keepers is also
an issue for successful breeding
(http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135847)
0 Training for new or expanded Breeding Centers

-

A Breeding centers will support rotating internship (new person or existing
keeper)
A Institution pays breeding center to send a staff member (experienced) for
additional training
A Course or workshop
 Using red panda and otter models
9 Potentially as part of the Felid TAGs advanced husbandry course
 Needs to be held at a breeding center (funds could be generated from
CSP through a grant application)
9 Thereis a need to create an outline of a course
A This creates a marketable resource — pay for training, increase revenue, and
build capacity
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A Development of multiple models possible to create different training
opportunities

Cub managemeritraining

9 Handling of cubs/socialization

(0]
(0]
(0]
(0]

(0]
(0]

White Oak has socialized 10 litters from 2009 — 2014

Six of the 10 litters were first time mothers

Varying degree of socializing with each litter and varying degree of success
Handling cubs from a few days old and sitting with them daily in the den for ~10
min each time

Offer baby food at 4-5 weeks of age
Socialization has made cub exams much less stressful

1 Training needed for cub behaviors

0 Itisimportant for all Breeding Centers to focus on:

A Scale training
A Crate, chute training (food crush/building)
A X-ray box or line up along a fence
A Using non-solid material seems to produce better results for lining up
along a fence
A Eat off stick/spoon (to be able to administer medication)

0 Additional behaviors currently being utilized at specific institutions:

Target, hold position
Hand injections
Stand up

Open mouth (swabs)
Blood draws

v > v D>y D> D

Name recognition (for groups)
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List ofworkshopparticipants

Name

Facility

Role

Adrienne Crosier

Smithsonian Conservation
Biology Institute

SSP Program Leader

Dusty Lombardi

Columbus Zoo and Aquarium

SSP Vice-Chair

Karen Meeks

White Oak Conservation

BCC Steering Committee
Chair and SSP Management
Committee

Katy Palfrey

Conservation Centers for
Species Survival

C2S2 Executive Director

Autumn Nelson San Diego Global BCC

Paula Augustus San Diego Global BCC

Tom Tenhundfeld Cincinnati Zoo and Botanical | BCC
Gardens

Sophia Tribuzio White Oak Conservation BCC

Mary Jo Stearns

Fossil Rim Wildlife Center

BCC and SSP Management
Committee

Jason Ahistus Fossil Rim Wildlife Center BCC

Sarah Roy Wildlife Safari BCC

Carol Eagers Lee G. Simmons Conservation | BCC
Park and Wildlife Safari

Carrie Felsher St. Louis Zoo BCC

Juston Wickham The Wilds BCC

Erin Moloney

Busch Gardens

Studbook Keeper

Rebecca McKeel

Busch Gardens

SSP Management Committee

Gary Nobel Disney SSP Management Committee
Randi Meyerson Toledo Zoo SSP Management Committee
Suzi Rapp Columbus Zoo and Aquarium
Don Goff Felid TAG and the Beardsley Felid TAG chair

Zo0
Karen Terio University of lllinois SSP Pathology Advisor
Candice Dorsey AZA Vice President, Animal

Programs

Sarah Long AZA-PMC Population Advisor

Mike Maslanka

Smithsonian Conservation
Biology Institute

SSP Nutrition Advisor

Kenneth Kaemmerer

Pittsburgh Zoo
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