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Abstract (Limit 1,500 Characters) 

 

In zoos, Asian small-clawed otters (ASCO) that are non-reproductive or have low genetic value are housed in 
single-sex groups. Although housed under appropriate conditions, at least 4 groups over the past couple years 
have been separated due to extreme interspecific aggression that would have lead to death. The SSP is 
recommending the use of deslorelin, a GnRH agonist, to decrease aggression. However, there has been no 
systematic assessment of GnRH agonist efficacy in this species. In fact, the lack of basic data in ASCOs makes 
interpreting behavioral and endocrine responses to deslorelin treatment impossible. We propose 
administering deslorelin to single-sex male and female groups (n = 4 groups each) and comparing results to 
paired untreated male and female group controls. Fecal sample collections and video monitoring will be 
conducted for each group 4 and 2 times/week, respectively, for 3 months before and 4 months after 
deslorelin implant insertion. Gonadal and stress hormone metabolite concentrations will be measured in 
feces via enzyme immunoassays. Videotapes will be used to determine social interactions. This research will 
provide for the first time: 1) important data on social structure, behavior, reproductive status, and stress 
function in single-sex groups of ASCOs; and 2) the extent and impact of reproductive suppression through 
GnRH agonist treatment on aggression and group stability. This information will be critical to the basic 
management of the species.   
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** If you’d like to include citations/references for statements made in this section, please include them in a separate Word 
document titled “Citations” and attach it to your CEF Application Email as an appendix.  Citations are NOT required. 
 
1. Explain the goal and rationale behind the proposed project.  What will the specific outcomes be?  (If the 

proposal is for funding part of a larger project, the proposal must focus on the part for which CEF funding 
is being requested.) LIMIT 4,000 CHARACTERS 

 

The ASCO is the only otter species that lives in large family groups. This unusual social structure can challenge effective 
ex-situ management. With limited space for housing otters, a single-sex cohort is an important way to house animals that 
are non-reproductive or of low genetic value, and is recommended by the ASCO SSP for this purpose [1,2]. However, 
single-sex groupings often fail due to extreme aggression. The pack of otters often singles out 1 animal and, through 
continuous attacks, prevents it from eating, sleeping, or self-grooming until, if not separated, death. Animals have lived 
together for up to 10 years before the aggression began, making the underlying causes unclear [1]. With little known 
about normal behavior and endocrine function in this species, it is difficult to understand the dynamics of group success 
and failure. The SSP is anxious to improve success rates in single-sex groups and has recommended the use of GnRH 
agonist (deslorelin) as a means of reducing and/or eliminating aggression.  
 
Deslorelin, a gonadotropin releasing hormone (GnRH) agonist, is available in a long-acting reversible implant that has 
been used to control reproduction in multiple species [3-6]. Use of GnRH agonists is an attractive treatment because this 
peptide naturally is released from the brain’s hypothalamus, where it binds to the pituitary inducing release of 
gonadotropins that, in turn, encourage reproductive activity. After an initial 1-2 week period of stimulation, GnRH 
agonists down-regulate the pituitary gland, shutting down gonadotropin production that subsequently causes decreases 
in testosterone, estrogen, and progesterone secretion [3,7]. Deslorelin has been effective in reducing reproductive 
function in carnivores, including the domestic dog, lion, cheetah, and California sea otter [3-6]. The product is not 
universally effective; for example, reproductive suppression in wallaby and antelope has been poor [3-6]. It has been 
known for centuries that male behavioral aggression can be eliminated by excising the testes, and recent experiments 
have been conducted in rodents and birds [8-10]. There is some behavioral data using GnRH agonists as a chemical 
means of ‘castration’, specifically in the male lion-tailed macaque, black-footed cat, and California sea otter [3,11]. 
Although aggression is less well characterized in the female, dominant females have been shown to secrete more estrogen 
or androgens, including in the meerkat [12], hyena [13], and baboon [14]. Therefore, it is possible that dominance-
related aggression in females can be controlled with GnRH agonists.  Surprisingly, although the zoological community 
has been using deslorelin for over 7 years [3,5], there are no studies on its impact on communal structure or non-
aggressive interactions in a social species such as the ASCO. 
 
Deslorelin has been used as a contraceptive in a few ASCO females and to control aggression in 1 male group [1]. 
However, the behavioral and endocrine influences of these treatments have gone unstudied. This information has 
implications on animal welfare and health, and is important for designing protocols for zoological collections. Our 
proposed study will use behavioral observations and fecal hormone analysis to: 1) determine the normal behavioral and 
endocrine characteristics of single-sex groups; and 2) assess the effect of deslorelin treatment on aggression, social 
structure, reproductive function and stress responses in single-sex groupings.  
 
Specific outcomes for this project include: 
1. Understanding the behavioral dynamics of single-sex otter groups living in zoological collections. 
2.  Assessing behavior and social structure in relation to reproductive and stress hormone dynamics.  
3. Understanding the efficacy of deslorelin treatment on suppression of gonadal and adrenal activity/function and then 
subsequent impact on social structure, behavior, and ability to successfully maintain single-sex groups in captivity.      



 
2. Explain the methodology for this project and why it is appropriate. (For instance, if this is a research 

project, then clearly state the hypotheses to be tested; if this is a conservation education or professional 
training project, describe your target audience and how many people will be reached, etc.)  
LIMIT 5,000 CHARACTERS 

 

General Methods: 
Method A, fecal collection: Fresh fecal samples (at least 5 g) will be collected four times per week from each study animals, 
placed individually in a plastic bag clearly marked with the animal’s identification number, date and time of collection, 
and then frozen (-20ºC). Because corticoid (stress) hormone metabolite profiles fluctuate daily in a circadian rhythm [15], 
all feces excreted from 1400 to 1700 h will be collected. Batches of samples will be shipped on dry ice to the Conservation 
& Research Center’s Endocrine Research Laboratory for processing, analysis and data interpretation. Estrogen and 
progesterone metabolites in females, testosterone metabolites in males, and corticoid metabolites in all individuals will be 
measured via enzyme immunoassays [16] already validated for this species.  
Method B, videotaping and analysis: Each participating zoo will videotape otter groups twice daily, two times per week. 
Two time periods during which the animals are most active will be selected, and the otters will be videotaped for 1 h 
during each time period. Observation of tapes will be used to establish a hierarchy within each group and to analyze 
behavioral interactions among animals [17]. Specifically, the entire duration of the video will be analyzed by a single 
observer using an ethogram developed exclusively for this species [18, 19]. 
Method C, GnRH agonist treatment: Otters will be anesthetized by institutional veterinarians using their preferred 
methods and drugs, as this parameter will not affect results of the study. A cylindrical, microchip-size sterile implant 
providing 4.7 mg total deslorelin will be placed subcutaneously between each otter’s scapulae using the provided insertion 
device, according to the manufacturer, Peptech Animal Health in Australia.  
  
Rationale for Methodology: 
Fecal steroid assessment provides information on the endocrine status of individual animals without the stress or data 
fluctuations associated with blood collection. Video analysis will allow us to assess behavior to clearly define pre-
deslorelin social hierarchies. By scoring key aggressive, reproductive, and social behaviors over a 3 month time period we 
will determine each animal’s status within the group. During this baseline period, statistical analysis will determine the 
stability of these social structures by looking for changes in the hierarchy or significant variability in aggression rates. By 
performing similar analysis after deslorelin treatment, we will be able to determine changes in behavior within the groups 
while minimizing observer variability. By using these two techniques together, we will determine, for the first time, 
normal behavior of single-sex groups, reproductive and stress hormone correlates of behavior, and changes in hormones 
and behavior associated with pituitary down-regulation with a GnRH agonist.  
 
Experimental Design and Hypothesis: 
 
Experimental design:   
This project will use behavioral observations and fecal hormone monitoring to compare behavior and reproduction and 
stress steroid profiles in Asian small-clawed otter single-sex groups before and after reproductive hormone suppression 
with the GnRH agonist deslorelin. Eight single-sex male and eight single-sex female groups (a group is defined as greater 
than or equal to two animals) will be blocked by group size and randomly assigned to two treatments: 1) no treatment 
(control; n = 4 male and 4 female otter groups); or 2) deslorelin implants (n = 4 male and 4 female groups). Fecal samples 
will be collected and animals will be videotaped four times per week for 90 days before deslorelin is administered, 30 days 
while the deslorelin causes reproductive hormones to surge and then return to baseline, and for 90 days following the 
surge period.   
 
Hypothesis: 
We hypothesize that deslorelin (through a gonadal down-regulation mechanism) will produce baseline concentrations of 
androgens (male) and estrogen/progesterone (females) that will eliminate aggression and reproductive function, while 
otherwise having no adverse impact on social structure or dynamics. 
    
Expected benefits: 
Once collected, the data from the behavior sheets and fecal samples will provide invaluable information on the social 
dynamics within single-sex otter groups. For the first time, behavior and hormone levels will be compared before and 
after treatment. Important questions will be answered including: 1) what determines otter behavior and social structure in 
relation to reproduction and stress hormones; 2) what effect do single-sex interactions have on reproduction and stress 
hormones; 3) what impact will GnRH agonist treatment have on reproduction and stress hormones; and 4) what impact 
will the GnRH agonist have on otter behavior and social structure? This research is expected to improve animal welfare by 
validating a method for eliminating aggression and stress that can lead to fatalities in otter groups.        



 
3. What is the conservation/management significance of the specific outcomes?  Explain how the project is 

compatible with the purposes of the CEF.  LIMIT 2,500 CHARACTERS 
 

 
 
4. If you received previous CEF funding for this or a related project, please summarize relevant findings and 

how they relate to the current proposal.  LIMIT 1,500 CHARACTERS 
 

 
 

The Asian small-clawed otter is a ‘near threatened’ species according to the IUCN Red List [20].  Maintaining and 
breeding this species is a priority for participating SSP zoological institutions.  However, lack of knowledge about the 
behavioral dynamics within single-sex groups and lack of understanding of the causes of group failure limits the ability of 
the SSP to manage this species effectively.  The SSP has proposed to use the GnRH agonist deslorelin as a means of 
improving single-sex grouping success.  However, its use and usefulness in zoological institutions is severely limited by 
the paucity of data on its efficacy in otters, or any species.  This study will provide much-needed data on basic otter 
behavior and endocrinology, as well as a method for managing aggression that can be applied to many small and social 
carnivores.    
 
This project is compatible with every component of the stated CEF purpose of “cooperative conservation and 
conservation-related scientific and educational initiatives of AZA and its member institutions”.  This project is 
cooperative with AZA institutions (Smithsonian’s National Zoological Park, SSP participating zoos), the AZA 
Contraception Advisory Group, and AZA management groups (ASCO SSP).  Its primary focus is to improve management 
of ASCOs by increasing knowledge of normal behavior in this species as well as the efficacy of GnRH agonists to down-
regulate reproduction and minimize aggression.  Beneficiaries of this study include the Asian Small-clawed Otter SSP 
and all zoological institutions holding this species.  The knowledge gained will improve our understanding of the impact 
of GnRH agonist treatment on reproduction and social interactions in otters and other social carnivores.  This in turn, 
will improve animal welfare and management in these species.   
 
Furthermore, the study may have implications for studying otters in the wild.  It will be possible to apply the endocrine 
profiles to wild populations in order to assess reproductive and stress levels.  This could aid in the management and 
protection of this ‘near threatened’ species.      

We have not received previous CEF funding for this or a related project.      



 
5. Who are the participants in this project, what are their roles, and what are their qualifications?   

LIMIT 3,000 CHARACTERS 
 

 
 
6. Why do you consider the project to be timely and how does it address a current critical need?   

LIMIT 1,500 CHARACTERS 
 

Katharine Pelican, D.V.M., Ph.D. is the Principal Investigator and co-advisor to Heather DeCaluwe who is responsible for 
overseeing the endocrine analysis of the fecal samples at the Smithsonian’s National Zoological park (SNZP).  Dr. Pelican 
has extensive experience with the use of non-invasive fecal steroid monitoring to assess female reproductive potential in 
carnivores.  She is a Reproductive Advisor for the Clouded Leopard SSP and has led a robust research program in 
carnivore reproduction, captive breeding and assisted reproduction in North American zoological institutions since 1997.  
Heather DeCaluwe is a PI and will be responsible for fecal hormone and videotape analysis.  Ms. DeCaluwe is a Master’s 
student at the University of Maryland, Department of Animal Science and an Endocrine Technician at the Conservation 
& Research Center.  She has extensive experience with otter training, behavior, and husbandry.  As a primary otter 
keeper for 5 years at the Nashville Zoo, she developed and implemented an otter enrichment program, an operant 
conditioning program, and several scientific studies.       

The Asian Small-clawed Otter SSP has identified improving single-sex group stability as a high priority need for the 
North American otter population [1].  It is already recommending the use of GnRH agonist implants in otters held in 
single-sex groups for this purpose [1].  Without research such as the proposed project, the efficacy of such a treatment is 
unknown.  This project is timely in that it will provide much needed data to the SSP on the causes of group instability as 
well as the impact of GnRH agonist treatment on group interactions.  This information will be used to make 
recommendations and will be invaluable to the successful management of single-sex groups in the future.  While this 
study focuses on single-sex groups, the data collected on the effects of the GnRH agonist will also be applicable to family 
groups for contraception or behavioral management purposes.  Additionally, information on the use of deslorelin in any 
small or social carnivores is limited, and so the AZA Contraception Advisory Group has also endorsed this project (see 
attached appendix for endorsement).  Both the Asian Small-clawed Otter SSP and the Wildlife Contraception Advisory 
Group strongly support the study.        



 
7. Explain how you will ensure that you are meeting the goals and objectives of your project.  Include how 

your evaluation plan will measure program effectiveness and apply evaluation data to strengthen the 
project.  If this project has an educational or professional training component, the educational impact 
should be discussed (ideally including impacts on conservation-related knowledge, attitudes/affect, and 
behavior).  Evaluation plans may be quantitative or qualitative.   
LIMIT 3,000 CHARACTERS 

 

 
8. Will this project be sustainable beyond the life of the grant?  If so, explain how.   

LIMIT 1,000 CHARACTERS 
 

This project represents the proposed dissertation research for Heather DeCaluwe’s Master’s of Science program in the 
joint University of Maryland/Smithsonian’s National Zoo graduate training program.  Ms. DeCaluwe already is accepted 
into this program, and is now seeking funds to conduct dissertation research.  Funding this work will ensure that Ms. 
DeCaluwe is able to conduct this research project, benefiting AZA SSP programs and the AZA Contraception Advisory 
Group. 
 
This project will be considered successful when the specific objectives listed in question number one are met, the 
hypothesis is tested, and the first-ever integrated database on the species and the efficacy of the GnRH agonist is created.  
Ultimately, managers and the ASCO SSP would adopt the findings from the study for large scale ex-situ management 
efforts.         

One advantage of this project is that it has a definitive beginning and end.  It will be completed over the course of one 
year and the data will be published in peer-reviewed journals within the next year.  Although there is no need for 
sustaining this specific project beyond the life of this grant, we fully anticipate generating new biological data on the 
ASCO that will provoke large-scale studies of animals in zoological institutions.  Given that we are evaluating the utility 
of noninvasive hormone monitoring, we also expect that our findings could have field applications such as examining the 
impact of shrinking habitat on stress levels in wild populations, thereby leading to new conservation initiatives.  The 
adaptation of ex-situ knowledge to free-living species has been successful in species such as meerkats and gazelle [21, 
22].  



 
9. How and when will the information generated by this project be disseminated?   

LIMIT 750 CHARACTERS 
 

 
10. If this is a multi-year project, what is the funding strategy for subsequent years?   

LIMIT 750 CHARACTERS 
 

 
11. Is this proposal connected to a relevant AZA program or institution?  If so, explain how.   

LIMIT 750 CHARACTERS 
 

 
12. Are there collaborating institutions or organizations involved in this proposal? 

Yes  No 
 

List all collaborating institutions below, including those associated with the participants listed in question 
5, and attach one “Statement of Institutional Support” form for each institution to your CEF Application 
Email (see CEF Application Instructions).  This form is available on the CEF Application website at 
http://www.aza.org/ConScience/WhatIsCEF/.  

 
Applications that do not include Statements of Institutional Support for all collaborating institutions 
listed will not be considered for funding.  Individually crafted letters of support cannot be 
accepted in lieu of this form.   
 
Collaborating Institution Names: 
 

 Smithsonian’s National Zoological Park (SNZP)      

      

           

      

           

Data from this project will be used to promote optimal management practices for Asian small-clawed otters in North 
America and around the world.  Information generated by this project will be presented at the annual ASCO SSP as well 
as the Small Carnivore Taxon Advisory Group (TAG) meetings.  We anticipate publishing several articles in scientific 
journals such as Hormones and Behavior and Zoo Biology as well as educational materials for dissemination to the 
public.  Full dissemination of the information generated by this project is expected to occur within a year following 
completion of CEF funding.      

The timetable for the study will be completed within the funding year for the CEF grant.  Data collection is anticipated to 
take 7 months and data analysis is expected to take 5 months.        

This proposal is supported by the Asian Small-clawed Otter SSP and the AZA Contraception Advisory Group (see 
attached appendix for endorsement).      



 
13. Have all the necessary permits been obtained for the project? 

Yes  No  Not Applicable 
 

a) If yes, list the permits here and attach one electronic copy of each to your CEF Application Email.  
Attachments should be titled “(Proposal Title) Permit.” 

 

 
b) If the necessary permits have not yet been obtained, please explain why. 

 

 
 

14. If research animals are to be purchased for this project, indicate the destination of the animal(s) after the 
completion of the research or provide justifications for euthanasia. LIMIT 750 CHARACTERS 

 

     

      

Not applicable. 
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PREVIOUS CEF SUPPORT 
If any of this proposal’s Principal Investigators received previous CEF support, please complete the required 
information below for each.  
 
** If you need to add additional awards, please add their information to a separate Word document and include it as an 
attachment titled “Past CEF Projects” with your CEF Application Email. 
 

 

 
 
PROJECT BUDGET 
All funding requests from CEF should be for one year only.  Funding decisions are announced in early 
September and CEF funds are to be used for work from the announcement date forward.  Costs incurred prior 
to the announcement will not be covered by CEF funds. 
 
Total Project Budget: $19,955  Total Requested from CEF: $19,955 
 
 
OTHER SUPPORT 
List any other support already received and/or grant applications currently in review with other potential 
funding sources for the project.      
         

Item for which funding 
was requested 

Amount Requested Amount Received Date Expected 
(if not yet received)    

Grant/Matching Source 

                              
                              
                              
                              
                              

 
Note: Recipients of CEF grants are obligated to inform the fund coordinator of any pending or overlapping grants that are 
received.  IF such grants are received, it is possible that the CEF Scientific Advisory Committee will recommend that the 
CEF award be reduced or refunded. 
 
 
DETAILED BUDGET 
The detailed budget should be separated into CEF and non-CEF costs.  List under each category budget items 
and method of calculation (e.g., 2 persons x 10 days x $25/day), as well as probable sources of support.  The 
following should be listed as separate budget items: airfares, lodging, vehicle rental (cars, planes, boats), fuel, 
per diem, equipment over $500, supplies, services (lab analyses, editing), pharmaceuticals, shipping/postage, 
printing, and personnel costs (see below for funding restrictions).   

Name of P.I.: Katharine Pelican  Year of award: 2003  Amount of Award: $20,000 
 
Project Title: Developing a Successful Clouded Leopard Breeding Program in Thailand 
 
Were all required reports (annual/final) submitted?  Yes  No 

Name of P.I.: Katharine Pelican  Year of award: 2004  Amount of Award: $25,890 
 
Project Title: Developing Non-Invasive Field Monitoring Techniques for Clouded Leopards in Thailand  
 
Were all required reports (annual/final) submitted?  Yes  No 



 
CEF grant money does not fund the following: Salaries for staff appointed to regular, full-time positions 
(exceptions include graduate student stipends and technician salaries); tuition, university fees, or fringe 
benefits associated with graduate students or other collaborators; administrative costs (including institutional 
overhead and submission costs for the publication of journal articles); travel unrelated to completion of the 
project (conference presentation expenses, travel to meetings, etc.); planning meetings that define, rather than 
implement, conservation goals. 
 
** If you need to add additional budget items, please add this information in a separate word document and include it as 
an attachment with your CEF Application Email titled “Additional Budget Items.”  
 
CEF Budget Items:  
                       

 
CEF Budget Item 

 
Method of Calculation  

 
Total Cost 

Was funding for this 
item also requested 
from another source? 

Shipping To ship fecals and videotapes from 
participating Zoos to CRC 

2,000 Yes   No 

Supplies Endocrine laboratory supplies including 
assay kits, assay plates, storage boxes, 
storage tubes, collection bags, pipette tips, 
buffers etc. 

7,000 Yes   No 

Pharmaceuticals Deslorelin Implants  21@ $25 + shipping 800 Yes   No 
Endocrine technician 4 months of effort @ $23,801/yr + 28% 

benefits  
10,155 Yes   No 

                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
                  Yes   No 
 TOTAL REQUESTED FROM CEF 19,955  

 
Non-CEF Budget Items: 
               

Budget Item 
 

Method of Calculation Total Cost Funding Source for Item 

                        
                        
                        
                        
                        
                        
                        
                        



                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        

 
 
BUDGET JUSTIFICATION 
Explain briefly why the major items listed above are necessary for completion of the project.  
LIMIT 3,000 CHARACTERS. 

 

CEF is being asked to fund the laboratory and sample collection expenses, and the technician salary required 
to run EIA assays for estrogen, testosterone, progesterone and corticoid metabolites on ~5,000 small clawed 
otter fecal samples.  Heather DeCaluwe, the technician, Master's student and Co-PI will devote 25% of her 
time to organizing and assaying these samples over the year of funding.  The salary requested is 3 months of a 
GS grade 3 step 6 position.  This is equivalent to $7,934 in salary plus 28% ($2,221) for mandated benefits for 
a total of $10,155.  Laboratory expenses include storage, extraction and assay supplies.  Storage and extraction 
supplies include storage tubes, boxes and labels, extraction tubes, dilution buffers, methanol and ethanol.  
Assay supplies include EIA plates, antibodies, EIA reagents and pipette tips.  Sample collection supplies 
include sample collection bags, permanent markers and videotapes.  Money is also requested to ship fecal 
samples and videotapes to the Conservation & Research Center for analysis. Deslorelin implants will also need 
to be purchased.  The 4.7mg implants cost $25 each. 


