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Preface 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The U.S. House of Representatives Committee on House Administration, chaired by U.S. Representative 

Robert W. Ney (Ohio-18th district), is responsible for oversight of the Smithsonian Institution, which administers 
the National Zoological Park (National Zoo) and the Conservation and Research Center (CRC). Following a hearing 
held by the Committee on March 5, 2003, in which House Representatives questioned the zoo director regarding 
concerns about animal care and management, Congress requested a science-based review of the quality and 
effectiveness of animal care and management at the zoo by the National Academies. In response to this request, the 
Board on Agriculture and Natural Resources and Institute for Laboratory Animal Research convened a committee to 
conduct the review. The detailed charge to the committee is as follows: 

 
“A committee of experts will be appointed to assess the quality and effectiveness of 

animal management, husbandry, and care at the Smithsonian Institution's National Zoological Park 
in Washington, D.C. and the Conservation and Research Center in Front Royal, Virginia. The 
study will identify strengths, weaknesses, needs, and gaps in the current infrastructure and provide 
recommendations on changes needed to ensure effective management and care of the NZP's 
animal collection. The study will provide a description of the system currently in place, the 
elements and characteristics of that system, and the changing nature of concerns surrounding the 
system. The committee will examine the historic and recent problems with animal health and 
animal science practices at the zoo, including recent reports on zoo operations and a scientific 
examination of the causes of recent animal deaths. The committee will review the NZP within the 
context of the larger zoo community, identifying unique aspects of the environment in which the 
NZP operates. The committee will evaluate the communication and coordination of the various 
divisions of the zoo that impact animal care, analyze the use of resources, and outline attributes of 
an enhanced system to ensure the health and well-being of the animals at the NZP. In addition, the 
committee will evaluate recent and ongoing changes in zoo operations. An interim report 
identifying the most pressing issues in animal care and management and aspects of the system in 
need of immediate attention, will be delivered at the end of the initial 6 months of the study. A 
final report that provides a comprehensive assessment of the zoo, outlines attributes of an 
enhanced system to ensure the health and well-being of the animals, and includes the committee's 
final recommendations, will be delivered at the end of 12 months.” 
 
In view of the complexity of the National Zoo, any review of it, even the current one, which is focused 

narrowly, requires a wide array of expertise. Accordingly, those recruited to form the Committee on the Review of 
the Smithsonian Institution’s National Zoological Park included persons experienced in zoo management and 
operations, nutrition, veterinarian medicine, pathology, industrial management, leadership and group relations, 
toxicology, safety issues in the workplace, animal disease, zookeeping, animal welfare, and animal physiology. 
Dramatic changes have occurred in animal care and management at zoos over the last few decades as procedures 
have become more science-based and as deeper knowledge about the captive needs of individual species has 
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appeared in peer-reviewed, accessible literature. Accordingly, professional standards have changed, and the bar on 
accreditation has been raised substantially. More is demanded of staff in training and expertise. The design of 
exhibits is expected to be educational and humane and to be responsive to the needs of the captive animals they 
hold. Specific regulatory standards have been established by the Animal Welfare Act and are enforced by the US 
Department of Agriculture (USDA) Animal and Plant Health Inspection Service and by the requirements of the 
Public Health Service Policy on Humane Care and Use of Laboratory Animals. National Research Council reports 
provide science-based guidelines for all institutions that maintain animals, including industry, universities, and zoos 
on animal nutrition (the Animal Nutrition Series) and the care and use of animals used in research (Institute for 
Laboratory Animal Research publications). Additional standards and guidelines have been developed by 
professional organizations such as the American Zoo and Aquarium Association (AZA), American Association of 
Zoo Veterinarians, the Zoological Registrars Association, the American Veterinary Medical Association, and the 
Nutrition Advisory Group of the AZA. Many of those organizations have annual proceedings that contain new and 
revised opinions on how to care for zoo animals and manage them appropriately. The committee has reviewed much 
of that literature and has judiciously used various sources of information to formulate its findings.  

In addition to its reliance on published information on how zoos should operate, valuable information was 
obtained from experts at two National Research Council-sponsored workshops and from previous evaluations of the 
NZP by AZA, USDA, and the Smithsonian Institution itself. Committee members visited the zoo’s Rock Creek Park 
(Washington, DC) and Front Royal, VA, campuses to view the facilities and to meet staff members on all levels of 
management and animal keepers. The first visit to the Rock Creek Park campus was in August 2003 at the beginning 
of the committee’s deliberations, the second in April 2004, a few weeks after the publication of its interim report. 
Some of the meetings were arranged and organized by the Research Council staff; others were informal and 
spontaneous and occurred as the result of chance encounters when committee members were walking through the 
grounds and buildings. Committee members had open access to the entire NZP operation and had the opportunity to 
inspect the facilities much as the public views them but also behind the scenes in areas that the public rarely visits. 
Many one-on-one interviews with NZP employees were conducted to gain insight into perceived weaknesses and 
strengths of the NZP operation. In addition to those interviews, NZP staff members were encouraged to submit 
information to the committee through Research Council staff in such a manner that their identities could be 
protected. Their impressions were discussed during the committee’s deliberations, and lists of concerns were 
identified. As a result, several thousand pages of records and documents were requested from NZP management and 
were carefully reviewed. After its earliest deliberations in the late summer and fall of 2003, the committee decided 
which concerns were most pressing and described them, with a series of recommendations, in its interim report, 
Animal Care and Management at the National Zoo: Interim Report.  

The final report of the committee details a more comprehensive evaluation of animal care and management 
at the zoo. This is an especially opportune time to explore the weaknesses and strengths of operations at the zoo, and 
the committee hopes that its final report will provide a balanced evaluation to provide a foundation on which the 
National Zoo can move forward with confidence to make it a first-rate institution. We believe that the report will 
also be of value to other zoos, many of which may have problems similar to those discussed in the interim and final 
reports.  

 
R. Michael Roberts, Chair 
Committee on the Review of the Smithsonian Institution’s  
National Zoological Park 
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Executive Summary 
 
 
 
 
 
 
 
 
 
 
 
 
After a series of publicized animal deaths at the Smithsonian Institution’s National Zoological Park 

(National Zoo) in early 2003, Congress asked the National Academies to carry out a fast-track, science-based 
assessment of the quality and effectiveness of animal management and care at the National Zoo’s Rock Creek Park 
facility in downtown Washington DC and Conservation Research Center (CRC) in Front Royal, Virginia. Congress 
specifically requested that the Academies’ report be in two parts: an interim report to be completed within 6 months 
of the beginning of committee deliberations and a final report. The committee’s interim report, released on February 
25, 2004, focused on problems in need of immediate attention in the areas of animal care and management, 
recordkeeping, pest control, and strategic planning.  This final report examines whether the institution is responding 
adequately to concerns raised in the interim report and addresses other aspects of its task, such as strategic planning, 
human resources, training, and occupational health and safety. 

The National Zoo has been through a year of substantial upheaval as it attempts to reverse a decade-long 
decline in facilities, animal collection, and quality of animal programs. Over the last 12 months, the committee 
interviewed all levels of zoo staff, examined copious documentation and internal correspondence, received input 
from concerned members of the public and zoo community, and spent many hours observing operations at the zoo. 
The committee was presented with persuasive evidence that the zoo has many strengths, including the quality of its 
science programs and the dedication of its staff. The committee commends the staff of the zoo for the time, energy, 
and personal commitment that have resulted in an enormous number of positive changes in a short amount of time 
and thanks the staff for their efforts in fulfilling the committee’s requests for documents, which required a 
substantial amount of staff time.  

It is apparent to the committee that the zoo’s deterioration evident in the fall of 2003 was the result of long-
standing, systemic problems at the highest levels of the zoo’s operations. Lack of overall vision, inattentiveness to 
American Zoo and Aquarium Association (AZA) and internal evaluations, and laxity in observing federal laws by 
the management of the zoo and Smithsonian Institution allowed for a system-wide breakdown in communications 
and responsibilities. This resulted in more than a decade of decline in almost every aspect of zoo operation, until a 
groundswell of change began in 2000. While some initial efforts at change may have faltered, continued efforts for 
change have gained momentum. The staff of the National Zoo must be applauded for their efforts that have resulted 
in noticeable improvement of zoo operations over the past year. Over the last 6 months, they have reorganized their 
preventive-medicine and nutrition programs and made substantial strides in developing an electronic keeper record 
system, centralizing their commissary, and establishing performance measures for all levels of the organization that 
are monitored by senior management. The committee encourages the staff of the National Zoo to continue in a 
positive direction towards regaining the National Zoo’s preeminence in the zoo community. 

However, several problems need attention if positive changes to ensure animal health and welfare are to 
continue. These problems include immediate needs identified in the interim report as well as the recommendations 
made in this final report. Most pressing of these recommendations is the establishment of rigorous animal-care staff 
training as well as a climate of accountability and personal responsibility. Of equal importance are the completion of 
renovation or construction of animal facilities and the development of a complete and comprehensive strategic plan. 
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Other recommendations that must be addressed are the establishment of clear standards of professional behavior at 
all levels; filling the head positions in the clinical nutrition and pathology departments with highly qualified 
individuals; and following through on efforts currently underway, such as establishing a comprehensive integrated 
pest management (IPM) effort, developing electronic recordkeeping systems, and completing and documenting diet 
evaluations. For the zoo to regain its preeminence in the zoo community, the leadership of the Smithsonian 
Institution and the zoo must ensure that resources and support continue to flow into the zoo so that it can address 
these major obstacles. 

COMMITTEE’S TASK 

The National Academies was explicitly charged to focus narrowly, considering only those matters that 
related specifically and directly to animal management, husbandry, health, and welfare. Only those aspects of 
conservation, education, and science that affect animal care and management were within the scope of this review 
For example, the committee was not asked to review the education programs, the scientific quality of the research 
carried out at the zoo, or the scope or effectiveness of its conservation programs.  Evaluating the adequacy or 
inadequacy of funding to support the various zoo activities or making recommendations on personnel or leadership 
changes was not within the committee's charge.  

It is beyond the scope of the committee’s charge to dictate either specific remedies to address the 
recommendations of this report or specific time frames for effecting change, as there are many factors that will 
influence decision-making, such as the skills and workloads of individual staff and the availability of resources 
(human and capital), about which the committee lacks information. Instead, the committee identifies performance 
measures that the zoo has implemented to monitor the effectiveness and timeliness of recent changes, and comments 
on the adequacy of these measures, or notes where additional performance measures are needed. Ultimately, the zoo 
director and senior management must be held accountable for effectively correcting deficiencies in a timely manner. 

In this final report, the findings deal primarily, but not exclusively, with issues not addressed in the interim 
report, such as the strategic plan, human resources, training, and occupational health and safety. This final report 
discusses whether the institution is responding adequately to concerns raised in the interim report and addresses 
three additional topics: a scientific evaluation of recent animal deaths, a review of CRC operations to determine 
whether the problems at the Rock Creek Park facility identified in the interim report were also evident at the CRC, 
and an assessment of whether practices and physical conditions at the zoo were improving. 

PROGRESS AT THE NATIONAL ZOO SINCE RELEASE OF INTERIM REPORT 

Since the release of the interim report, which dealt almost exclusively with the Rock Creek Park facility, 
the zoo staff and management have expended enormous time and energy to enact positive changes at the zoo as 
quickly as possible. Some of the changes were in response to findings in the interim report; others, such as 
reviewing and documenting animal diets in a database, were started before the release of the interim report as a 
result of the zoo’s own examination of its operations.  

Over the last 6 months, the veterinary staff have eliminated the backlog of preventive-medicine procedures 
at the Rock Creek Park facility and staff at both the Rock Creek Park and CRC facilities have reviewed and updated 
their preventive-medicine protocols and established a monthly performance measure for tracking adherence to their 
protocols (currently, 100% of scheduled preventive-medicine procedures have been completed).  

The zoo’s nutrition staff have developed a schedule for implementing a centralized commissary at the Rock 
Creek Park facility and established performance measures to track progress. Collaboration between the research 
nutritionist and the clinical nutritionist was initiated quickly, and review of all animal diets and their entry into a 
database have progressed at a reasonable rate. Diet evaluation and documentation have been completed for 
mammals, birds, reptiles, and amphibians at the zoo; only the diets of invertebrates in the collection still need to be 
reviewed and entered into the database.  

The zoo has made considerable progress in complying with federal statues to ensure animal welfare. The 
composition of the zoo’s institutional animal care and use committees (IACUCs) has been appropriately adjusted, 
semiannual inspections were performed in 2004, training for all IACUC members has been scheduled, and the 
appropriate documentation has been submitted to federal regulatory agencies.  
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To address shortcomings in recordkeeping long-term, the zoo is contributing to the Web-based zoological 
information management system (ZIMS) that is being developed by the International Species Information System 
(ISIS). This system will not be available for several years, so the zoo has taken steps to deal with recordkeeping 
deficiencies in the interim. The zoo is developing and testing a standardized electronic keeper record system and is 
developing software to make the MedARKS medical-records system electronically accessible and compatible with 
current Web-based intranet hardware and software. Both developments were scheduled to be implemented by the 
end of 2004. In addition, in collaboration with the Smithsonian Institution, the zoo developed and implemented new 
standards for the filing and retention of records. 

Finally, the pest-management program at the Rock Creek Park facility has made a number of facility 
improvements to control the rodent problem at the zoo. 

Overall, the committee believes that the zoo has taken the committee’s recommendations seriously and is 
making good-faith efforts to correct deficiencies noted in the interim report. Progress has been more impressive on 
some fronts than on others, and a number of weaknesses are still apparent, though the committee recognizes that 
additional improvements will have been made in the months since it last met. In order to build on the positive 
progress that has been made in the last 6 months, senior management at the zoo must ensure continued progress in 
the areas of animal care and management, recordkeeping, pest control, strategic planning that were addressed in the 
interim, as discussed in Chapter 7 of this report.  

LONG-TERM SUCCESS OF ANIMAL CARE AND MANAGEMENT AT THE NATIONAL ZOO 

In the following sections, the committee presents its findings and recommendations on issues important for 
the long-term success of animal care and management at the zoo. The committee assessed the zoo’s strategic plan; 
its management of communication, knowledge, and human resources; the animal care and management operations at 
the CRC; as well as a scientific examination of recent animal deaths. 

 

Training and Development of Animal-Care Staff 

For the most part, the current cadre of keepers at the zoo had no prior experience in the care of zoo animals 
when they began as volunteers or employees of the zoo. Since at least 1992, training for keepers has been informal 
and has not followed a common protocol. Consequently, verbal descriptions of the goals and content of training 
initiatives of the zoo are inconsistent and vague and have resulted in husbandry training that is highly variable across 
the zoo. The zoo needs to develop effective mechanisms for ensuring that people who are directly responsible for the 
care and well-being of its animal collection are adequately prepared and competent. The zoo has no documentation 
outlining the content or goals of a training program for animal-care staff. This lack of formal training or well-
structured informal training has been noted in every AZA accreditation report since 1992. There is an informal 
training system where new keepers follow veteran keepers for a period of a few days to 2 weeks, but there are no 
written requirement for the length of time that a new keeper should spend in training, what information and 
protocols new keepers should be taught, how to assess the quality of the training, or how well the training was 
assimilated.   

In 2003, the zoo determined that all assistant curators in animal programs should receive management 
training through the AZA Management School; by the end of 2004, three of eight assistant curators will have taken 
this course. There is no documentation that additional training is offered to improve leadership and management 
skills of assistant curators at the zoo. This current state of training and professional development at the zoo does not 
foster the expectation that staff will assume responsibility to stay abreast of innovations and further their education 
and development in their respective fields. Keepers and assistant curators tend not to participate in continuing 
education opportunities because, they state, the animal program is understaffed. In fact, over the last 10 years, the 
keeper staff increased while the number of animals in the collection declined by 50%. 
 
Recommendations: 
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• The zoo should develop and implement an animal-care training program for its keeper staff 
immediately. This action requires establishing written husbandry protocols for each species at the zoo, 
standardizing the information to be passed to new keepers during training, designing a formal 
assessment of learned information, and instituting a formal system for documenting compliance with 
training requirements.  

• The management team directly responsible for overseeing the day-to-day care of the animal collection 
(assistant curators) must undergo some form of management training. 

Adherence to Policies and Procedures 

In an effort to create a climate of accountability and responsibility, zoo management is undertaking the 
daunting task of updating and revising the Best Practices Manual.  The zoo is holding all-supervisor meetings to 
make certain that supervisors are familiar with zoo policies and protocols.  However, the zoo still needs to address 
how it plans to train all employees uniformly on zoo procedures. Also, it has not been adequately communicated that 
all supervisors, including senior management, are accountable for management failures that allow repeated lapses or 
poor performance in any aspect of zoo operations. 

The zoo is updating and revising its zoo-wide policies with input from each unit, but protocols for 
husbandry, management, and enrichment have yet to be developed in many cases. The zoo has implemented a series 
of performance measures that set goals for supervisors in the veterinary and nutrition departments in particular, but 
performance measures to monitor the Department of Animal Programs and individual units have yet to be 
developed. 

 
Recommendations:  

• The zoo should develop performance measures to monitor the operations of the Department of Animal 
Programs and individual units as a mechanism for managerial accountability. 

• The zoo must continue to clarify the roles and responsibilities of all staff. Inherent in this task is 
identifying who is accountable for decision-making and ensuring adherence to policies and 
procedures.   

Strategic Planning 

As described in the interim report, the zoo operated without a strategic plan or its equivalent since at least 
1992. Thus, the zoo functioned for many years without a firm sense of direction, which might have contributed to 
the decline in the animal collection and facilities during the 1990s.  

In May 2004, the zoo completed its strategic plan as part of a Smithsonian-wide process. The strategic plan 
is a good articulation of the mission and 10-year vision of the National Zoo and includes a bold proposal to integrate 
the CRC science programs with the Rock Creek exhibits and programs, thereby creating a unique niche in the larger 
zoo community that cannot be fulfilled by the Rock Creek Park facility alone.  

The elements of the zoo’s strategic plan include a mission statement, a description of core values, a 10-year 
vision statement, 1-year and 5-year goals, and six strategies for achieving the goals. The main 1-year and 5-year 
goals pertaining to animal management include goals to implement a comprehensive recordkeeping system; to 
clarify the roles, responsibilities, and decision-making processes related to animal care and management; to establish 
a collection and exhibit planning process that will guide decisions on acquisitions and animal relocations; and to 
continue to upgrade and improve the quality of the exhibits.  

Although the 1-year and 5-year goals described in the strategic plan support the zoo’s long-term vision in a 
general way, the strategic plan has several major weaknesses. The zoo did not engage in a situational analysis of its 
internal and external operational environment. That omission undermined efforts to develop a plan that builds on the 
strengths of the zoo and adequately anticipates the resource needs and obstacles that will arise as the zoo tries to 
attain its long-term vision over the next 10 years. The strategic plan also lacks a galvanizing operational plan for 
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action and does not include any details on how the zoo intends to attain the 1-year and 5-year goals. The strategic 
plan also does not link the zoo’s vision with the animal-acquisition plan, in that it is unclear how the zoo’s vision 
will be expressed through the types of animals exhibited. Finally, the strategic plan does not take into account how 
the timeline for renovation and construction of animal exhibits should influence the animal-acquisition plan so that 
expansion of the animal collection will not tax facilities that are already failing. 

 
Recommendations: 

• The zoo should perform a situational analysis and use this analysis to reassess the goals and vision of 
the strategic plan. A detailed operational plan for attaining the 1-year and 5-year goals of the 
strategic plan should be developed. Appropriate performance measures should be identified to track 
the zoo’s progress in attaining the goals of the strategic plan. These measures should be evaluated at 
least annually to determine whether those goals are being met and whether the strategic or 
operational plan requires modification.  

• The strategic plan should directly link the plan for revitalizing the physical facilities with the animal 
acquisition plan to ensure that planned expansion of the zoo’s animal collection can occur without 
taxing already failing facilities and compromising animal and staff safety. 

Communication 

As evidenced in its own strategic-planning process, the zoo recognizes that communication is critical for its 
own revitalization and for ensuring high-quality animal management and care. Effective communication has been a 
challenge because the zoo and its individual departments are organized hierarchically. Even within a single 
department, such as animal programs, units are largely isolated from one another; bottom-up communication is not 
well established; top-down communication has been inconsistent; and electronic communication has been utilized 
inconsistently. It is unclear whether written materials, such as policies and procedures, are read and assimilated by 
the animal-care staff and many employees do not feel that they have a voice within their unit or the organization. 

Management recognizes that improvements in communication are critical for revitalizing the zoo and 
ensuring high-quality animal care and management, and is taking steps to remedy some of those long-standing 
deficiencies. Associate curators now visit their units regularly, interdepartmental meetings are more frequent, and 
work assists (moving employees to units others than their own to provide advice on particular issues) are more 
common. All employees had multiple opportunities to provide input to inform strategic planning process. 
Management holds regular “town hall” meetings at both campuses. There is also increasing use of electronic 
technology, especially two-way radios, in zoo operations.  

 
Recommendations:  

• The zoo should continue efforts to facilitate communication among and within departments and to 
improve communication between different organizational levels. There are many potential ways to 
achieve improvement: formalize regular interdepartmental meetings, expand the use of cross-
functional assignments and cross-training, and formalize the use of available technological resources 
for enhancing communications within and across the various units of the zoo.  

• Management at the zoo should be persistent in efforts to facilitate communication up and down the 
organization as a whole and in the chain of command in each unit.   

• The zoo should develop a plan and process for monitoring adherence to and evaluating the outcome of 
standards, policies, procedures, special guidelines, and other aspects of communication. Staff training 
in communications is necessary to ensure that these policies have been assimilated and understood, 
and that there is accountability for adherence at all levels.  

• The zoo must endeavor to build a sense of community for its employees and create professional 
relationships between various departments and individuals. 
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Knowledge Management 

In the past, the zoo has lacked the ability and commitment to capture, archive, and retain existing 
institutional knowledge. There is no mechanism for capturing employees’ knowledge so that it is not lost when they 
transfer between units or leave the organization. The zoo has a long history of deficiencies in continuing education 
and has relied heavily on an internal-development strategy: open positions are filled from within the zoo rather than 
by hiring from outside. This practice has limited the amount of new knowledge flowing into the institution. Not all 
departments in the zoo have used the computer network effectively to store information so that it is properly 
archived and accessible to others. As a result of those practices and the lack of a formal plan for the management of 
institutional knowledge, the zoo’s knowledge base has stagnated. 

The zoo until recently has not been diligent in promoting a learning environment where employees have a 
shared understanding of what the organization is trying to accomplish, employees are accountable for learning and 
their own performance, new ideas are valued and encouraged, and policies and practices support the effective use of 
training. The zoo relies heavily on an internal development strategy, which, coupled with a lack of continuing 
education opportunities, creates an insular culture and isolates the zoo from outside perspectives and innovations.  

The zoo has recognized some of these problems and has made major improvements by updating standards, 
policies, and procedures; advertising open positions more broadly; using work assists; soliciting ideas and 
information from employees through the strategic-planning process and in efforts to update policy manuals; and 
holding “all-hands” meetings with the zoo director.  

 
Recommendations: 

• The zoo should develop appropriate electronic storage of knowledge and enable employees to locate 
and access information in a just-in-time fashion.  

• To improve the knowledge base among staff, the zoo should develop recruitment strategies to ensure 
an appropriate balance of staff recruited from outside and those transferred or promoted from within 
the organization. 

• The zoo should develop additional strategies for capturing and retaining existing institutional 
knowledge that is being lost through the departure of experienced staff. 

• The zoo should conduct an assessment of its learning environment to identify barriers to and 
opportunities for implementing initiatives for advancing the work culture as a learning environment. 

Human-Resources Planning and Use 

The zoo does not have its own human-resources plan, and the current strategic plan does not include 
projections of the staffing levels necessary to support the new strategic vision of the zoo. The centralized 
Smithsonian Office of Human Resources (OHR) makes most personnel decisions for the zoo, including employee 
selection and staff reductions. As a result, staffing decisions often lack a strategic focus. Staffing levels in most units 
of the zoo appear to be appropriate, but it is unclear how the specific needs of different units are weighed in 
determining how human resources should be allocated. Staff members have often been assigned to units where they 
had no taxonomic expertise. In addition, the Smithsonian is subject to the rules of federal employment processes, 
which can make decision-making cumbersome and protracted.  

Improvements are evident. The zoo has been working with the Smithsonian OHR to streamline the hiring 
process by developing more detailed job announcements to reduce the number of applications from unqualified 
people that have to be processed. The electronic processing of applications and other human-resources 
administrative actions are under development. 
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Recommendations: 

• A more efficient hiring process in the zoo and the Smithsonian Institution would increase the likelihood 
of successfully recruiting top candidates for open positions at the zoo.  

• The zoo should focus attention on developing a human-resources plan based on an analysis of the 
adequacy of its current staffing levels and projections of staffing necessary to achieve its strategic 
vision.  

Review of Individual Animal Deaths at the National Zoo 

A scientific examination was conducted of recent animal deaths at the CRC and Rock Creek Park facilities. 
The committee examined medical records, keeper notes, pathology records, curatorial records, and internal 
memorandums and reports that were provided by the zoo. The committee reviewed 48 individual cases. This review 
included cases involving megavertebrates1 and other species that were publicized through the media or written 
comments to the committee (23 cases from Rock Creek Park and 4 cases from the CRC), as well as a random 
sampling of megavertebrate deaths that occurred from 1999 to 2003 (10 cases from Rock Creek Park and 11 from 
the CRC). In total, the committee evaluated 74% of all megavertebrate deaths that occurred at the National Zoo from 
1999 to 2003. The committee concluded that in a majority of cases, the animal received appropriate care throughout 
its lifetime. In particular, the committee’s evaluation of randomly sampled megavertebrate deaths at the Rock Creek 
Park facility revealed few questions about the appropriateness of these animals’ care, suggesting that the publicized 
animal deaths were not indicative of a wider, undiscovered problem with animal care at the Rock Creek Park 
facility. 

The committee’s evaluation of these cases did uncover recordkeeping deficiencies in 17 of the 48 cases. 
These lapses occurred at both the Rock Creek Park and CRC facilities and made it difficult to determine whether 
husbandry and veterinary procedures occurred but were not documented or whether the procedures were not 
performed. The committee’s evaluation of randomly sampled megavertebrate deaths at the CRC facility revealed 
widespread veterinary recordkeeping deficiencies and potential problems with the preventive medicine program on a 
scale that is similar to the deficiencies in the preventive medicine program at the Rock Creek Park facility, which 
were detailed in the interim report.  

Through its review of these cases, the committee identified a major organizational issue that created an 
environment where these human lapses could occur. The lack of open communication and collaboration among 
keepers, curators, veterinarians, nutritionists, and senior management was evident in almost every case where 
inadequate animal care was evident. The committee observed that the individual departments of the zoo seldom 
worked collaboratively, disrupting the system of checks and balances and allowing inadequate care to occur. When 
multiple people are actively involved in the care of each animal, it is less likely that a lapse in care will go 
unnoticed. A team approach to animal care is particularly important at the National Zoo, whose animal collection is 
generally geriatric and where a lapse in care may have a greater negative impact.  

 
Recommendations: 

• The zoo must take immediate steps to clarify the actions, procedures, and observations that must be 
included in each type of record created by animal-care, veterinary, and nutrition staff.  

• The apparent inadequate care caused by failures on the part of the veterinary, nutrition, and animal-
care staff at the Rock Creek Park facility are being addressed by recent changes in policies and new 

                                                           
1Defined as elephant, hippopotamus, rhinoceros, zebra, bear, giant panda, lion, tiger, cheetah, gorilla, orangutan, 
camel, giraffe, sea lion, seal, Przewalski’s horse, and oryx. 
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initiatives by the zoo. The zoo should continue efforts to establish accountability for unprofessional 
actions that involved any level of staff. 

• This evaluation of recent deaths at the CRC facility reveals widespread veterinary recordkeeping 
deficiencies, raising concerns about the adequacy of the preventive medicine program at the CRC. 
Senior management should evaluate whether the veterinary staff was adhering to the preventive 
medicine program from 1999 until recently and continue its current efforts to establish oversight 
and accountability for the veterinary staff at the CRC. 

Evaluation of the Conservation and Research Center 

The 3,200-acre CRC in Front Royal, Virginia, focuses on the conservation of biodiversity through scientific 
research, professional training, and education. The CRC Animal and Support Department consists of a Veterinary 
Division and an Animal Division that cares for a collection of mammals and birds. The animal collection at the CRC 
is small. As of January 2003, there were 97 mammals of nine, mostly endangered, species and 172 birds of 11 
species. In addition to housing animals involved in research, the CRC serves as a holding site, usually temporary, for 
animals not currently needed for the Rock Creek Park exhibits.  

The committee reviewed the CRC facility to determine whether there was effective management and care 
of its animal collection. It used criteria similar to those used in its evaluation of the Rock Creek Park facility, 
documented in the interim report.  

Animal Care and Management at CRC 

To assess the quality of past animal care at the center, the medical records of a random sample of animals 
representing about 5% of the collection were evaluated. Apparent incidents of inadequate preventive medical care 
were found for about 18% of the sample. However, the preventive medicine program at the CRC was recently 
updated, and the committee finds it appropriate for all the taxa maintained at the CRC. Senior management also 
instituted performance standards for the preventive-medicine programs at both the CRC and Rock Creek Park 
facilities in May 2004. From May to July 2004, the CRC veterinary staff completed 100% of its scheduled 
preventive-medicine procedures. 

There were differences in the immunization protocols at the CRC and Rock Creek Park facilities for the 
same animal species without any apparent medical justification. Many species of animals are transferred between 
the two facilities, so it is important that vaccination protocols be developed in coordination to mitigate any 
infectious disease risk.  

 
Recommendations: 

• Senior management should continue to track completion of monthly scheduled preventive-medicine 
procedures at the CRC facility.  

• The CRC and Rock Creek veterinary departments should collaborate to coordinate their preventive-
medicine protocols as animals are transferred between the two facilities.  

Animal Welfare at CRC 

The CRC IACUC, like that at Rock Creek Park, is responsible for ensuring the welfare of research and 
exhibit animals. A review of the CRC IACUC’s activities for the last 5 years indicates that it actively reviewed all 
submitted animal research protocols. However, it failed to perform its other mandated activities, such as semiannual 
inspections. In addition, the IACUC’s failure to investigate the death of a Grevy’s zebra in 2000 indicates that it did 
not clearly understand its mandate to ensure the welfare of all animals in the CRC collection and not only animals 
used in research. The CRC IACUC has recently taken several steps to reorganize its program to clarify its role and 
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responsibilities and to improve compliance with federal statues, which includes submitting annual reports, 
performing semiannual reviews in 2004, and developing plans to provide training to IACUC members.  

 
Recommendations: 

• The Smithsonian and the zoo should ensure that the CRC IACUC is fulfilling its stated responsibilities 
in a timely and complete manner. These responsibilities extend to the entire collection and not only to 
the animals involved in research.  

Nutrition Program at CRC 

At the CRC, the nutritionist, curator, and veterinarian collaborate to formulate diets. Many of the diets have 
been adapted from dietary formulations recommended by the Species Survival Plan (SSP) management group. In 
general, the nutrition program at the CRC appears to have been under appropriate control, and the feeding guidelines 
for all species at the CRC facility are appropriate. There is a standard procedure for altering diets. To avoid previous 
problems with hay quality, the CRC recently hired contractors to raise and harvest hay. However, problems remain 
with inadequate storage facilities to maintain hay quality.  

 
Recommendations:  

• Adequate storage facilities for hay, on which the entire NZP depends, must be found, and quality 
control for the hay must be assured.  

Recordkeeping at the CRC 

The CRC, like the Rock Creek Park facility, uses a mixture of electronic and paper records. Except for 
CRC pathology records, the Rock Creek Park and CRC systems are not integrated. CRC keeper records are 
maintained on paper in the bird unit but are electronic in the mammal unit. Before the adoption of an electronic 
keeper record system by the mammal unit in 2001, the keeper records were maintained for only 1 year and then 
returned to the keepers.  

There are numerous examples of failure to keep adequate medical records in the CRC veterinary hospital. It 
is unclear why these systematic lapses in documentation of medical observations, procedures, and vaccinations 
occurred, but it is clear that some veterinarians were simultaneously using hand-written records, some were using an 
electronic record system, and some were using MedARKS.  

 
Recommendations:  

• Immediate steps must be taken to clarify to the CRC veterinary staff the actions, procedures, and 
observations that must be included in the medical record, and senior management must ensure 
compliance with these policies.  

• The CRC should transition to new recordkeeping systems in parallel with the Rock Creek Park facility. 

Pest Control at the CRC 

The pest-control operation at the CRC facility has not experienced any difficulties. The unified system 
controlled by the new pest-control officer should minimize any future problems for the facility. 
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The National Zoo’s Department of Pathology 

For many decades, the pathology department at the zoo has maintained an extraordinary reputation for 
excellence. However, a backlog of uncompleted pathology reports from 2000-2003 had accumulated, and annual 
morbidity and mortality assessments had not been completed. This backlog included approximately 21% of 
pathology cases from 2003. The department under the leadership of the acting supervisory pathologist has already 
eliminated the backlog from 2003, has plans to eliminate the remaining backlog by May 2005, and is scheduled to 
complete the 2003 morbidity and mortality assessment by the end of 2004.  

 
Recommendations: 

• Performance measures should be established for the pathology department to monitor operations 
and ensure that until a permanent supervisory pathologist is hired, the department has adequate 
staff to meet the pathology needs of the zoo and continue consulting with the larger zoo community. 

Occupational Health and Safety Programs 

The zoo’s occupational health and safety (OHS) program is operating effectively, although it remains in a 
reactive mode. The safety officer is positioned appropriately by directly reporting into the director’s office and is 
well qualified and knowledgeable regarding Smithsonian policies and procedures, OHS standards, and the principles 
for managing safety and health programs. The OHS program has a zoo-wide chemical-approval procedure, a 
comprehensive chemical-inventory database, and consistent safety procedures. In addition, escape drills have been 
held recently, and the OHS program offers safety-training classes. Those procedures and activities have helped the 
Safety Program move toward proactive, albeit still in many respects reactive, management of health and safety risks. 
However, there are still concerns regarding occupational health and safety at the zoo, one of which is the state of the 
Rock Creek Park health clinic. The health clinic is of inadequate size, floods occasionally, has only one exit, does 
not have the capability of providing complete health monitoring of workers, and is poorly equipped for emergency 
care.  

Although the OHS program has written policies in place on good safety practices, there has been a lack of 
compliance with these policies in some areas of the zoo; for example, primate keepers feeding great apes without 
ready access to a two-way radio and failing to wear attire that conforms to safety policies. There is also a concern 
with the zoo’s zoonosis program: testing and immunization requirements are not being determined by personnel 
trained and experienced in occupational health and infectious disease and as a result are inconsistent across the zoo.   

 
Recommendations: 

• The zoo’s Safety Department should continue to shift its emphasis toward a more proactive, 
anticipatory role rather than reacting to events as they occur.  

• Formal written policies pertaining to good safety practice should be enforced, and senior 
management should ensure inclusion of OHS training in a comprehensive training program for 
animal-care staff. 

• Safety department staff trained in occupational health and infectious disease should determine the 
testing and immunization requirements for zoo employees based on a hazard and exposure 
assessment developed with input from unit supervisors.  

• The Smithsonian Institution must correct the deficiencies in the health clinic facilities at the Rock 
Creek Park facility. 
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Introduction 

ZOOS 

Collections of wild and exotic animals have been maintained in menageries by the powerful and wealthy 
since the time of the pharaohs. However, the first known public collection of caged animals to be constructed in a 
park-like setting was in Vienna, Austria; it was inaugurated in 1752 (Reichenbach, 2002) and opened to the general 
public in 1779 (Vienna Zoo, 2004). The term zoo originated later, probably in the middle of the 19th century, as an 
abbreviation for the name of the Zoological Garden in Regent’s Park, London. That zoo, which opened in 1828, and 
the earlier one created at Versailles, near Paris, around the beginning of the 18th century were intended as scientific 
laboratories for studying live animals (Croke, 1997; Hancock, 2001; Baratay and Hardouin-Fugier, 2002; 
Reichenbach, 2002). But, like similar zoos established later throughout urban Europe and North America, those 
institutions quickly became places of entertainment and relaxation for working people. The National Zoological 
Park (National Zoo) in Washington is a good example. Created in 1889 by an act of Congress, the National Zoo 
became part of the Smithsonian Institution in 1890.  Its original mission was “the advancement of science and the 
instruction and recreation of the people” (NZP, 2004).  The National Zoo quickly became a crowd pleaser, attracting 
large numbers of visitors from the local populace (Croke, 1997). 

The popularity of zoos continues today. In 2000, over 134 million people visited zoos, aquariums, and 
wildlife parks accredited by the American Zoo and Aquarium Association (AZA)—more than the combined 
attendance at professional baseball, football, and basketball events (AZA, 2000a).  The popularity of zoos is both a 
challenge to and a dilemma for modern zoo staffs, which must balance the entertainment value of the zoological 
park with other equally important and demanding zoo missions. Much has been written about the modern zoo and 
about how zoos are evolving to keep pace with public tastes, to deal with thorny ethical issues, and to establish and 
define their roles in conservation, education, and research (Tarpy, 1993; Hutchins and Conway, 1995; Kelly, 1997; 
Ebersole, 2001; Praded, 2002; Conway 2003; Hutchins, 2003; Hutchins and Smith, 2003; Knowles, 2003). The 
nation’s outstanding zoos have transformed themselves over the last 30 years in response to a variety of external 
pressures and emerging viewpoints. The number of species in a zoo’s collection no longer rates it as excellent or 
poor. Instead, it is how the exhibits are designed, how the animals are managed, the quality of the educational and 
scientific programs, and, most recently, the efforts to conserve species that determine the quality of an institution. 
Whether a zoo is successful in achieving and maintaining excellence by reforming its infrastructure and mission 
depends not only on the financial resources available to it but on focused and dedicated leadership and staff, short- 
and long-term vision and strategic planning, and organizational structure. 

No longer can zoological parks be mere repositories of caged animals organized primarily for public 
viewing and for observation by a few resident staff scientists. Three related movements appear to have caused zoos 
to reinvent themselves in the last half century (Hutchins, 2003; Hutchins and Smith, 2003). First, beginning as early 
as the 1930s at such places as the Bronx Zoo, curators and the educated public became concerned about the physical 
and psychologic well-being of captive animals and about the needs of many of the animals for more space and more 
hospitable, natural surroundings (Conway, 2003; Kirkwood, 2003; Sheperdson, 2003). What started as a small 
movement at a few top zoos to improve the lives of the animals has become all but a requirement at accredited 
institutions and has been limited less by a reluctance to change than by the availability of funds and space. Space is a 
particular problem for urban zoos, where a new or renovated exhibit can occupy several acres in a compact park 
setting.  

Second, there is an increasing aversion to collecting animals from the wild (Hutchins et al., 1996; 
Hancocks, 2001). Not only has such a practice become expensive and politically charged, it has generally been 
perceived as counter to the conservation ideal except when a species was hovering on the brink of extinction and 
needing protection from ultimate destruction or when there was a need to broaden the genetic diversity of a captive 
species. Nearly 90% of the mammals and 70% of the birds in a modern zoo collection are now bred in captivity 
under careful management schemes that seek to avoid inbreeding (Hutchins et al., 1996)—a commendable 
improvement over past practice but one that can lead to surplus animals unless properly controlled (AZA, 2000b).  

Copyright © National Academy of Sciences. All rights reserved.

Animal Care and Management at the National Zoo:  Final Report
http://www.nap.edu/catalog/11212.html

http://www.nap.edu/catalog/11212.html


12 ANIMAL CARE AND MANAGEMENT AT THE NATIONAL ZOO:  FINAL REPORT 

  

Third, it is recognized that species are becoming extinct at rates unprecedented since the end of the 
Cretaceous geologic period 65 million years ago, when the dinosaurs disappeared from the earth. The primary cause 
of this emerging tragedy is human activity with its accompanying destruction and fragmentation of habitat (Wilson, 
1989; Reaka-Kudla et al., 1996). The concept of the “zoo ark” emerged as a way for zoos to rescue endangered 
species and possibly to reintroduce them into the wild (Beck et al., 1994; Stanley-Price and Soorae, 2003). Perhaps 
more important, zoos have positioned themselves, with the support of their members and visitors, as centers for 
conservation of wildlife (AZA, 1987; Tarpy, 1993; Hutchins and Conway, 1995; Kelly, 1997; Ebersole, 2001; 
Praded, 2002; Conway 2003; Hutchins, 2003; Hutchins and Smith, 2003; Knowles, 2003). 

Each of those ideals—exhibits that cater to animal well-being and public education, captive breeding 
programs, and survival of species in their natural habitats—has become an essential aspect of the mission of most 
world-class zoos. 

Thus, zoos continue to be popular places of entertainment but must continually make adjustments to have a 
meaningful role in modern society. At their best, they are organizations dedicated to conservation, education, and 
science, and they exhibit an array of species to reflect these ideals. At their worst, they are shameless indulgences. 
Exhibits in a world-class zoo are designed in a manner that is sensitive to the physical and psychologic needs of 
their animals. The best zoos employ expert veterinarians, pathologists, nutritionists, and other professionals 
dedicated to the animals they care for and to wildlife conservation. They are institutions of education and learning, 
providing both on-site and outside training opportunities for their staff and using state-of-the-art electronic 
communication to assist these efforts. Modern zoos have become responsive to the unprecedented declines in 
wildlife population and habitat destruction by promoting captive breeding programs, interinstitutional cooperation, 
and off-site conservation. Increasingly, they have to be concerned with their public image in the mass media, with 
raising funds, and with promoting cooperative interactions with other zoos to live up to their core missions. As a 
result of those activities and responsibilities, zoos have become complex structures that place great demands on 
leadership and on communication among management, staff, and the general public. 

BASIS OF THE INTERIM AND FINAL REPORTS 

On March 5, 2003, the US House of Representatives Committee on House Administration held an 
oversight hearing on the Smithsonian Institution. During the hearing, questions were raised regarding animal care 
and management at the National Zoo. On the basis of questions raised during the hearing, Congress requested a 
science-based review by the National Academies on the quality and effectiveness of animal care and management at 
the zoo. In response to the request, the Board on Agriculture and Natural Resources and Institute for Laboratory 
Animal Research of the National Research Council convened the Committee on the Review of the Smithsonian 
Institution’s National Zoological Park to conduct the review. The detailed charge to the committee is as follows: 

 

A committee of experts will be appointed to assess the quality and effectiveness of animal 
management, husbandry, and care at the Smithsonian Institution's National Zoological Park in 
Washington, D.C. and the Conservation and Research Center in Front Royal, Virginia. The study 
will identify strengths, weaknesses, needs, and gaps in the current infrastructure and provide 
recommendations on changes needed to ensure effective management and care of the National 
Zoo's animal collection. The study will provide a description of the system currently in place, the 
elements and characteristics of that system, and the changing nature of concerns surrounding the 
system. The committee will examine the historic and recent problems with animal health and 
animal science practices at the zoo, including recent reports on zoo operations and a scientific 
examination of the causes of recent animal deaths. The committee will review the NZP within the 
context of the larger zoo community, identifying unique aspects of the environment in which the 
NZP operates. The committee will evaluate the communication and coordination of the various 
divisions of the zoo that impact animal care, analyze the use of resources, and outline attributes of 
an enhanced system to ensure the health and well-being of the animals at the NZP. In addition, the 
committee will evaluate recent and ongoing changes in zoo operations. An interim report 
identifying the most pressing issues in animal care and management and aspects of the system in 
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need of immediate attention, will be delivered at the end of the initial 6 months of the study. A 
final report that provides a comprehensive assessment of the zoo, outlines attributes of an 
enhanced system to ensure the health and well-being of the animals, and includes the committee's 
final recommendations, will be delivered at the end of 12 months. 
 
In view of the complexity of the National Zoo, any review of the institution that focuses narrowly requires 

a range of expertise. Accordingly, the assembled committee contains persons experienced in zoo management and 
operations, nutrition, veterinary practices and procedures, pathology, industrial management, leadership and group 
relations, toxicology, occupational safety and health, animal disease, zookeeping, animal welfare, and animal 
physiology. 

Interim Report 

Because of Congress’s concerns about animal care and management at the zoo and to allow progress at the 
zoo and prompt feedback on the zoo’s actions, Congress requested an interim report on the committee’s findings.  
The committee was charged to identify the “most pressing issues in animal care and management and aspects of the 
system in need of immediate attention.” Congress requested that the committee develop a report that was 
intentionally narrowly focused on the concerns that the committee deemed the most important to the “health and 
well-being of the animals.” To that end, the committee focused on the subjects that needed the most attention either 
because they were detrimental to the health and welfare of the animals or the staff or because they were crucial to 
the operational structure of the organization. The interim report focused on animal care and management, 
recordkeeping, pest management, and mission and strategic planning. 

In the interim report, the committee noted that the zoo had several deficiencies that affected the care and 
management of the animal collection. The Rock Creek Park facility had a preventive-medicine program that was not 
fully implemented. The nutrition program had failed in a number of respects, including communication with 
keepers, standardization and evaluation of protocols, maintenance of adequate records, and implementation of a 
centralized commissary although there were adequate facilities. There was a lack of required documentation that the 
welfare of animals had been adequately considered during the development of research programs, Function of the 
institutional animal care and use committees (IACUCs) at both the Rock Creek Park and Conservation and Research 
Center (CRC) facilities was poor. There was a lack of familiarity with federal regulatory requirements despite 
provision of information to the Rock Creek Park IACUC chairman by the Smithsonian Institution’s Office of 
Sponsored Projects outlining the information needed for compliance with the Public Health Service Policy on 
Humane Care and Use of Laboratory Animals (Smithsonian Institution, Foss memo, February 27, 2003; June 27, 
2003). Finally, there had been poor adherence to the zoo’s own policies and procedures for animal health and 
welfare, such as those for euthanasia and quarantine. 

The other concerns addressed in the interim report included recordkeeping, pest management, and strategic 
planning. Records were found to be incomplete, hard to retrieve, inconsistent in format, and in some cases altered. 
Pest management, although improving, appeared to pose a threat to animals unless the best practices of integrated 
pest management were implemented. The committee also noted that the zoo had been operating without a strategic 
plan for over 10 years although development of one was recommended by the AZA accreditation report in 1992 and 
1997 (AZA, 1992; 1997). That lack of planning jeopardized the long-term operation and the focusing of resources at 
the zoo at a time when there was a clear need for facility revitalization and renovation of the animal collection. The 
committee noted that the zoo had been in decline for many years and was beginning to show signs of improvement 
but that many critical weaknesses remained and needed to be addressed immediately. 

Final Report 

This final report provides a comprehensive assessment of the zoo, including an evaluation of the CRC and 
an evaluation of how the zoo responded to the interim report. In addition to the concerns that were raised in the 
interim report, this report raises concerns that the committee felt deserved attention from the Smithsonian Institution 
and zoo staff but were not immediately detrimental to the animals or the staff, including training and human-
resources concerns that could not be addressed by the zoo in the short term. The committee also conducted an 
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examination of the zoo’s recent animal deaths and a random sample of medical records at both the Rock Creek Park 
and CRC facilities to determine the quality of care. The report also provides the zoo and Congress with the 
committee’s final conclusions and recommendations on the most important changes needed to ensure high-quality 
care and management of the animals at the zoo. 

THE NATIONAL ZOOLOGICAL PARK 

To appreciate the scope of the final report and of the interim report, it is necessary to consider briefly the 
history of the zoo, its budget, its operations, and its main missions. As noted above, the zoo was created by an act of 
Congress in 1889 for “the advancement of science and the instruction and recreation of the people”; in 1890, the zoo 
became part of the Smithsonian Institution (NZP, 2004). The current mission of the zoo, “to celebrate, study, and 
protect the diversity of animals” (NRC, 2003b), is not much different from Congress’s initial intent. In 1974, the 
CRC was founded, expanding the zoo’s role in research (NRC, 2003b). The zoo is one of 16 museums in the 
Smithsonian complex, from which it receives most of its budget. On March 17, 2004, the zoo received a renewal of 
its AZA accreditation, which will last until September 2008. It is one of 213 zoos and aquariums accredited by AZA 
(AZA, 2003b). The CRC was also granted certification as an AZA-certified related facility in March 2003 (AZA, 
Healy letter, June 2, 2003); CRC certification is due to expire in March 2008.  

Budget  

In FY 2004, the federal appropriation in direct support of the zoo was approximately $28.4 of its total 
operating budget of approximately $ 39.9million (note that the total operating budget from Table 1-1 of the interim 
report erroneously included the operating budget of the Friends of the National Zoo (FONZ) – a nonprofit entity 
separate from the zoo). In FY 2003, the federal appropriation to the zoo was about $24.3 million of a total operating 
budget of $38.9 million, which includes business income, grants, gifts, and support from FONZ. The FY 2005 
request for federal appropriations in direct support of the zoo is $30.57 million of an estimated total operating 
budget of at least $36 million; the operating budget estimate does not include an estimate of FONZ support of zoo 
programs (NZP, Budget Overview, August 12, 2004) 

The zoo received $18.75 million for capital improvement from Congress in 2003, and $28.22 million in 
2004. The zoo has requested $21.50 million in federal appropriations for capital improvement in 2005; estimates for 
revitalization at the zoo for 2006 through 2009 can be found in table 8-2.. These figures represent updated budgetary 
information from the information presented in Tables 1-1 and 1-2 of the interim report. Unlike most other zoos that 
receive substantial public funding, the zoo does not charge admission for its estimated 2 million-plus annual visitors. 
Despite its quasigovernment status, the zoo is a complex business operation that depends on private, as well as 
federal, support for its operations.  

Locations 

The zoo consists of two campuses. The original site is on 166 acres of Rock Creek Park in northwest 
Washington, DC. It is open to the public 364 days a year and houses the majority of the present collection of over 
2,500 animals of about 420 species. The second site is the 3,200-acre CRC at Front Royal, VA, about 65 miles from 
downtown Washington, DC. It is not generally open to the public except on special “open” days, when the center 
showcases its science. The CRC serves as a conservation facility and a laboratory for propagating a few rare species. 
It also trains wildlife biologists from the United States and abroad. A detailed critique of animal-care and 
management practices at the CRC is provided in Chapter 5 of this report. The two campuses participate as partners 
in conducting the three major missions of first-class modern zoos; education, research, and conservation. 
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Personnel 

Day-to-day operations of the zoo involve employees and volunteers within the organization, professionals 
in other parts of the Smithsonian, advisory boards, and others outside the zoo, including contractors, who work 
primarily to maintain the animals and physical plant. The organizational structure (NZP, NZP Organizational 
Structure, July 24, 2003) is shown in Figure 1-1 of the interim report. The structure is characterized by a hierarchic 
distribution of management authority and responsibility. At the apex of the structure is the zoo director, who 
interacts with three advisory bodies: FONZ, the National Zoo Advisory Board, and the CRC Foundation. The 
director is supported by a deputy director.  

The zoo has eight departments, which operate essentially independently. Departments are led by assistant 
directors who report to the zoo director and deputy director. The Department of Animal Programs (Figure 1-2 of the 
interim report) has primary responsibility for the day-to-day care and management of the animal collections at the 
Rock Creek Park facility. Assistant curators report to associate curators (who in turn report to the general curator) 
and are generally people who have worked in the zoo for many years. The Department of Animal Health includes 
veterinary and nutrition staff (Figure 1-4, interim report). The Department of Pathology has primary responsibility 
for examining animal deaths and administers the pest-management program (Figure 1-5, interim report). The other 
four departments are Public Affairs and Communications, Administration and Technology, Exhibits and Outreach, 
and the Police. The CRC has primary responsibility for the day-to-day care and management of the animal 
collections at the Front Royal facility; its structure is presented in Chapter 5 of this report. 

Animal Collection 

The status of the animal collection has been reviewed in detail in Chapter 1 of the interim report. The 
collection includes about 2,600 animals of just over 400 species but has undergone dramatic changes in the last 10 
years. From 1993 to 2002, the size of the animal collection decreased by 54% for several reasons, including a 
decrease in acquisitions and an increase in removal of animals. The number of animals acquired annually by the zoo 
was fairly stable from 1993 through 1999, but starting in 2000 there was a decline in the number; annual 
acquisitions decreased by 67% from 1999 to 2002.  

Even though annual acquisitions of animals remained relatively stable throughout the 1990s, the size of the 
animal collection continued to decline because the number of animals being removed from the collection each year 
through death or relocation to other institutions was greater than the number being acquired through birth or 
acquisition from other institutions. In particular, many animals were removed from the collection in 1995-1997 as a 
result of a deliberate reduction in the number of mammals held at the CRC and a large number of animal deaths, 
specifically of fish, amphibians, and invertebrates. The CRC also deliberately reduced the number of mammalian 
species in its inventory by about 40% during that period through relocation to other institutions. The decision to 
concentrate on only about 10 species that promised a high research return provided greater focus to the CRC 
research effort. In Chapter 4, the committee has attempted to provide a science-based objective assessment of 
mortality at the zoo and presents its findings on the recent animal deaths at the zoo. 

The National Zoo as Part of the Larger Zoo Community 

The committee attempted to place the zoo in the context of the larger zoo community by using data from 
AZA-accredited zoos (AZA, 2003b) on vertebrate-animal collection sizes, total staff numbers, and annual budgets. 
The comparison was based on information that is publicly available from AZA and individual zoos’ annual reports. 
The committee also attempted to gain information directly from individual zoos by asking for specific information 
on their collection sizes, budgets, personnel, veterinary care, nutrition, training, and communication. Because the 
committee received only five responses to its request, comparisons with other zoos were limited.  

Using AZA data (AZA, 2003b), the committee excluded an institution from its analysis if it was an 
aquarium, if more than 70% of its vertebrate collection was fish, or if no staff and budget data were available. Those 
criteria yielded 155 AZA-accredited institutions with which the zoo could be compared. Annual budgets of those 
zoos were about $60,000 to $89 million, with an average of $6.6 million (AZA, 2003b). The zoo budget was larger 
than those of 96% of the AZA-accredited zoos, and its staff size was in the 94th percentile. The vertebrate animal 
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collection size was at the 89th percentile, with 2,278 specimens. The zoo had a ratio of vertebrate animals to staff of 
7.8:1, a value lower than those of 72% of the AZA-accredited institutions. The ratios include all staff (animal-care, 
animal-health, research, administrative, service, and so on) reported by the institutions. About 50% of the zoo staff 
is involved directly in animal care and management (the Department of Animal Programs, the Department of 
Animal Health, the Department of Pathology, and the CRC Animal and Support Department). According to a 
previous National Research Council report (NRC, 2003b), the CRC science programs, number of staff, and 
disciplines represented are comparable with those of other zoos of similar size and status. It has about 30 staff 
scientists in disciplines that include reproductive biology, veterinary medicine, conservation biology, species 
recovery, genetics and genome-resources banking, and GIS spatial analysis for conservation; the Brookfield Zoo has 
about 25 scientists, the Institute of Zoology at the London Zoo about 22, and the San Diego Zoo about 35 (NRC, 
2003b). 

The general conclusion that may be drawn from these introductory remarks is that the zoo ranks among the 
top 10% of zoos in the United States in annual funding, collection size, and staff. What the numbers do not show is 
that the zoo is also a major center of research and conservation science and that its direct federal support through 
Congress and its location in the nation’s capital endow it with a special aura and prominence. However, according to 
a random nationwide survey of 1,987 adults done by the Roper Organization (1992), only 25% of people say that 
they know a lot about the zoo, compared with 60% who say that they know a lot about Sea World and 40% about 
Busch Gardens and the San Diego Zoo (Roper, 1992). Although some would argue that the zoo is the nation’s zoo 
and that its well-being should be a matter of national and not just local concern, it may not yet be in the entire 
nation’s consciousness. 
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Strategic Planning 

CHARACTERISTICS OF AN EFFECTIVE STRATEGIC PLAN 

Strategic planning is critical to the success of any organization–large or small, public or private, for-profit 
or nonprofit. Strategic planning is a process whereby an organization charts its future; it may be initiated in response 
to various internal stimuli (such as a change in leadership or high turnover) or external stimuli (such as competition 
or changing regulations) (Steiner et al., 1994). The strategic-planning process provides an opportunity for an 
organization to clarify its fundamental mission or purpose. The mission can then be communicated to employees to 
create a shared understanding of what the organization is trying to accomplish. Strategic planning also involves 
setting short-term and long-term goals and generating a detailed operational plan that outlines how the goals will be 
attained. Clear goals and a concrete operational plan are essential for ensuring successful implementation of the 
strategic plan. 

There are many models of strategic planning for nonprofit, for-profit, and government organizations 
(Bryson, 1988; Crittenden and Crittenden, 1997; Godet, 2000; Gummer, 1997; McNamara, 2003). Most involve six 
basic steps: assessing the current state of an organization (where we are now); identifying human, physical, and 
capital resources that are available to the organization (what we have to work with); creating a vision or deciding 
how the organization should be positioned in the future (where we want to be); formulating a detailed plan for 
achieving the vision (how will we get there); monitoring and evaluating progress (the extent to which we have 
implemented the strategic plan and achieved our goals); and revising and updating the strategic plan (to keep the 
strategic plan appropriate). 

The act of creating a strategic plan facilitates organizational performance through several mechanisms. It 
forces an organization to take stock of its internal resources and capabilities, as well as the larger environment in 
which it is operating (Barry, 1986), a process known as situational analysis. An organization can use the resulting 
information to determine how to position itself in the future; thus, an organization’s strategy should be designed to 
enable it to leverage its strengths and opportunities and to minimize or neutralize its weaknesses and threats (Gibbis 
et al., 2001). The strategic plan, when adequately communicated to employees, provides a road map for 
organizational success. The strategic-planning process identifies short-term and long-term goals and specifies, in 
detail, how and when the goals will be achieved; this information can guide individual, unit, and organizational 
actions and decision-making and can provide objective, quantifiable indicators by which to judge progress and 
success (McNamara, 2003).  

Strategic planning can be performed by an internal facilitator or an external consultant. In many cases, the 
use of an external consultant is preferable. Nonprofit organizations that use a formal approach to strategic planning 
may achieve higher levels of performance than those with more informal procedures (Siciliano, 1997). An external 
consultant is less likely to hold preconceived ideas about the organization and can offer a fresh perspective on the 
organization’s issues and ideas. An external consultant can also help to ensure that the organization develops all 
parts of its strategic plan and can offer an independent evaluation of whether the plan is being implemented properly 
and whether progress is being made. 

Whether the strategic-planning process is overseen by an internal facilitator or an external consultant, it is 
critical to involve a broad array of stakeholders. The planning team should include top management so that 
employees see management buying-into the process (McNamara, 2003). Staff at various levels should also be part of 
the process. It is impossible to involve every employee on the planning team, but an effort should be made to collect 
information and reactions from as many employees as possible; this will not only ensure that all important issues are 
considered but also help to garner employee buy-in. Stakeholders (such as funders, trade association, potential 
collaborators, vendors and suppliers, customers, and volunteers) should also be included to ensure that those served 
by the organization have a voice in the process.(Crittenden and Crittenden, 1997). 

A strategic plan should be implemented, evaluated, and periodically updated if it is to be valuable to the 
organization. In fact, failure to follow through on a strategic plan and show clear evidence of progress is likely to 
demoralize and frustrate employees who have contributed to the process. The strategic plan must contain clear goals 
and objectives that can be achieved with measurable results (Bonoma and Clark, 1990). Each of the major goals 
outlined in the strategic plan should be accompanied by an operational plan. Essentially, an operational plan details a 
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series of important steps that should be taken to achieve a major goal (Crittenden and Crittenden, 1997). For 
example, a major goal might be to repair necessary physical facilities, and the operational plan might prioritize the 
order of repairs, specify a schedule for completing the repairs, and identify additional funding and human resources 
that are needed.. The strategic-planning process often involves setting goals for the next 5 years. Actions that the 
organization plans to take to achieve those goals in the short term (1-2 years) should be described in substantial 
detail in the operational plan. Those actions should have a detailed timeline and clear delineation of responsibility. 
The short-term elements of an operational plan should also be accompanied by specific evaluation criteria to assess 
effectiveness, efficiency, and cost. For example, the Perth (Australia) Zoo measures annual performance by 
effectiveness and efficiency indicators in three categories (Perth Zoo, 2003): wildlife conservation, customer 
awareness of conservation, and customer service. Other zoos have used a variety of objective, performance, and 
activity measures (City of Philadelphia, 1997; Metro, 2000; Auckland Regional Council, 2003; City of Topeka, 
2003; Woodland Park Zoological Society, 2003). Actions that the organization plans to take in the long term (2-5 
years), need not be as detailed initially but should be updated as time progresses. It is important to recognize that 
clear, objective goals and a detailed operational plan are essential if the strategic plan is to serve as the impetus for 
organizational change. 

Not much has been written specifically on strategic planning in contemporary zoos, but there is little reason 
to expect the process to differ substantially from that in other contexts. For example, the elements listed below have 
been cited as important in the strategic-planning process for a zoo, and they were all cited earlier as key components 
of existing strategic-planning models (adapted from Pensacola Junior College, 2004): 

  
• Defining the mission. 

• Describing its organization. 

• Outlining its vision for the future. 

• Detailing primary strategies to address the main issues. 

• Setting goals and implementation strategies. 

• Stating specific expected results in support of the goals. 

• Stating performance measures. 

 
Obviously, however, the strategic planning process in zoos will need to focus on the specific challenges 

and issues that zoos face. For example, contemporary zoos are guided by five basic principles that should be 
considered in a strategic plan: conservation, education, science (research), animal welfare, and entertainment 
(Maple, 2003). In some cases, conservation goals may be inconsistent with animal-welfare concerns when captive 
breeding programs produce surplus animals that are not needed for exhibition or breeding (Cohn, 1992). Finally, 
captive animals often live longer (owing to improved medical care, animal husbandry, facilities, and social 
grouping), and consideration must be given to the care and management of geriatric animals (Maple, 2003). 

The American Zoo and Aquarium Association (AZA) requires a strategic plan to be in place in all 
accredited institutions. However, the zoo has operated without a strategic plan or its equivalent for the last 10 years. 
That deficiency was stressed in the 1992 accreditation report by AZA, but Smithsonian leadership did not promote 
the initiation of such a plan until recently. Accordingly, the zoo had functioned for many years without a firm sense 
of direction. The lack of purpose probably contributed to the decline in the animal collection and facilities during the 
1990s. 

CURRENT STATE OF STRATEGIC PLANNING AT THE NATIONAL ZOO 

The final version of the strategic plan was provided to committee on May 28, 2004. It is a relatively short 
but ambitious document, written in the present tense and active voice. The elements of the plan are a mission 
statement, a description of core values of the zoo, a 10-year vision statement, 1-year and 5-year goals for achieving 
the mission and 10-year vision, and six strategies for achieving the goals.  

The 1- and 5-year goals are in seven goal categories similar to those of the strategic planning process of 
other zoos: 

• Animal management. 
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• Science. 

• Education. 

• Public impact. 

• Financial strength. 

• Staff and organization. 

• Facilities. 

 

The 1-year and 5-year goals in each category are accompanied by performance measures. The strategic-planning 
process is also described in some detail in a series of appendixes. 

The committee evaluated the zoo’s strategic plan on the basis of the literature describing an effective 
strategic-planning process, outlined in the previous section. The evaluation included assessment of the strategic 
planning process, the situational analysis, the statement of clear goals that can be achieved with measurable results, 
and the operational plan detailing actions for attaining each of the major goals identified in the strategic plan. These 
elements were the essentials of an effective strategic plan.  

Strategic Planning Process 

Strategic planning for the zoo began in late 2003 as part of a Smithsonian-wide process. An outside 
consultant was recruited to work with the senior management team in assembling a strategic-planning team that 
represented the entire zoo organization and to coordinate and facilitate the strategic-planning process. The zoo’s 
strategic-planning team consisted of 12 persons nominated by the zoo staff and included voluntary representation 
from both the CRC and the Rock Creek Park staff. The strategic-planning team was responsible for conducting site 
visits, collecting stakeholder input and feedback, and writing the strategic plan. 

The strategic-planning team gathered extensive input from zoo staff and stakeholders. Staff had many 
opportunities to provide input through 4 different sessions held in November 2003, Staff was also offered the 
opportunity to provide feedback on drafts of the strategic plan through 12 different sessions held in February, 
March, and April, 2004. These sessions were facilitated using a system of wireless computers so staff could input 
their ideas anonymously and read all the input as it was generated. External stakeholders—including the US 
Department of Agriculture Animal and Plant Health Inspection Service, the Fish and Wildlife Service, AZA, 
Congress, and the general public—also had opportunities to provide input through 5 different stakeholder sessions in 
February 2004, although these entities have no direct representation on the strategic-planning team. After the 
strategic-planning team completed each section of the strategic plan, the strategic-planning team and the senior 
management team held a working session to finalize the plan.  

Situational Analysis 

In its introduction, the strategic plan does note some internal weakness at the zoo, namely that facilities are 
old, financial investment has been deemed insufficient for several decades, and operating budgets are lean, resulting 
in a decline in the numbers of animals and in the lack of science and conservation activities reflected in the exhibits. 
However, these statements are a cursory examination of the operational environment and do not reflect that the zoo 
performed an in-depth situational analysis of its current internal and external operating environments.  A clear 
understanding of the resources available to the zoo and the environment in which it operates would have provided a 
solid foundation upon which to build a strategic plan. The failure of the zoo to engage in a critical examination of its 
operations, its unique funding structure, and its position within the DC metropolitan area and the zoo community 
undermines the strategic-planning committee’s efforts to develop a document that addresses the zoo’s current and 
future situation.  

Further, the strategic plan failed to incorporate the few weaknesses that were noted in the introduction. For 
example, the strategic plan notes that many of the zoo’s facilities are declining, but the strategic plan does not 
analyze the current renovation plan and compare it to the animal collection plan to determine if the declining 
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facilities, and particularly facilities that are not scheduled for renovation for several years, can adequately house the 
current animal collection or the influx of animals that is planned over the next several years.  

Mission, Long-Term Vision, and Core Values 

The zoo’s current mission statement is as follows (NZP, Strategic Plan, May 28, 2004): 
 
We are the nation’s zoo, providing leadership in conservation science. We connect people with 
wildlife through exceptional animal exhibits, explore solutions through science-based programs, 
build partnerships worldwide, and share our discoveries. We educate and inspire diverse 
communities to celebrate, study, and protect animals and their habitats. 
 
The strategic plan is appropriately based on the five basic principles to which contemporary zoos are 

dedicated: conservation, education, science in the form of research, entertainment, and animal welfare (Maple, 
2003). The core values, outlined in the strategic plan, included discussion of unity, conservation, staff, 
communication, excellence, and fun at the zoo. Those elements—a common vision, environmentally responsible 
practices, an excellent staff, effective communication, professional excellence, and a dedication to making the zoo 
fun to visit, are commendable, but presumably they are aspirations that all well-run zoos must espouse. The 10-year 
vision, which articulates long-term goals for achieving the mission of the zoo, is as follows: 

 
As visitors enter our urban oasis, they will be inspired by state-of-the-art, innovative animal 
exhibits that reflect our commitment to animal care, science, and public engagement. Exhibits will 
connect visitors with the natural world and immerse them in our real-life stories of wildlife 
conservation. Our outstanding volunteer, education, and international outreach programs will 
enable people to learn more and take a personal role in the future of wildlife. 

 
Our professional internships and training programs will be sought-after by highly motivated 
individuals, locally and internationally. Our apprentice programs will attract people from diverse 
backgrounds to learn the professions of a modern zoo. The National Zoo’s facility in Front Royal, 
Virginia will be fully utilized as a center of excellence in science-based conservation. We will be 
renowned for developing leaders in the fields of zoo management, veterinary care, conservation 
science, and education. 

 
The National Zoo will be known for its long-term commitment to capacity building and training. 
We will share science-based tools and information, empowering local communities to conserve 
habitats and animals. 

 
Our staff will be respected as leaders and mentors in zoo and conservation sciences nationally and 
internationally. 
 

The 10-year vision, which visualizes the Rock Creek Park site as an urban oasis and the Front Royal site as 
a national center of excellence in science-based conservation, appears to be achievable if the problems laid out in the 
committee’s interim report, this final report, and in recent AZA evaluations (2003a, 2004) are properly addressed.  

1-Year and 5-Year Goals 

The strategic plan lists a series of goals related to improvement in the categories of animal management, 
science, education, public impact, financial strength, staff and organization, and facilities. Of those, only animal 
management, staff and organization, and facilities come within the scope of the committee’s charge, although all the 
goal categories will contribute to whether the zoo realizes its vision.  
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Animal Management 

The first of the 1-year goals for animal management is to prepare the zoo’s existing animal data for 
transitioning to the new Zoological Information Management System (ZIMS), as a first step in moving to a 
comprehensive, integrated electronic recordkeeping system (the first 5-year goal). This will be an important step for 
the zoo, but progress will depend on how soon the ZIMS is available. The zoo has contributed considerable 
resources to the development of the ZIMS software and is expected to take full advantage of its investment. ZIMS is 
slated for initial release in 2006 (ZIMS, 2004).  

A second 1-year goal is to clarify the roles, responsibilities, and decision-making processes related to 
animal care and management. If implemented properly, this change will reduce the chances of arbitrary decisions 
that threaten the welfare of the animals. 

The final 1-year goal is to establish a collection and exhibit-planning process that will guide decisions on 
species acquisitions and animal relocations. The process has already been put into play with respect to the Asia Trail 
Project: a team of scientists, educators, and curatorial staff have collaborated to develop a matrix of species 
qualities—including availability, public appeal, status in the wild, taxonomic position, and scientific interest—to 
guide acquisitions for the exhibit. It is not apparent that a matrix-based approach will direct all acquisitions in the 
future or that this approach was used to develop the 2004 National Zoo animal-collection plan. 

The first two of the 5-year goals for animal management are extensions of 1-year goals. One is to have a 
comprehensive recordkeeping system in place and the second is to integrate the main missions of the zoo around the 
animal collection. The third 5-year goal is to continue to upgrade and improve the quality of the exhibits. The fourth 
and fifth 5-year goals are related to staff development and training. The zoo will expand the training available to 
staff to improve expertise, encourage innovation, and improve management practices. The opportunities for 
residency and internship training will also be expanded. The achievement of those five goals will do much to correct 
problems in animal management, recordkeeping, communication, and training noted by the committee in this report 
and the interim report. Together they provide a road map for improvement. 

The sixth 5-year goal relates to animal management and may do much to provide the zoo with a distinctive 
role in the zoo community. The goal states the zoo will capitalize on the Front Royal land and facilities to expand 
the zoo’s collaboration in animal management and conservation with other organizations.  Full use of the CRC’s 
facility and human resources can provide a scientific resource for zoos nationwide. The complete scientific priorities 
for the zoo are covered in goal category 2 of the strategic plan. This topic is out of the purview of the committee, but 
it is worth noting that this goal, if it is achieved, will align the mission of the CRC more closely with zoo and 
Smithsonian priorities.  

Staff and Coordination 

Within 1 year, the staff will be expected to be familiar with the core values of the zoo and be prepared to 
implement them. Human-resources practices are to be clearer and more efficient and incorporate best and most up-
to-date practices. The 5-year goals expand on the 1-year goals. Managers will be expected to be effective leaders, 
and the core values will be practiced by the entire staff. All staff will have the opportunity to grow in their positions 
and to receive the training needed to achieve such professional growth. Administrative procedures will become more 
efficient and effective. Staff diversity will be increased by expanding recruitment practices nationwide, and in the 
local community. Staff zoowide will participate in recruitment for new positions. The final goal in relation to staff 
and organization is to align organizational structures and management systems and processes in such a way that staff 
are encouraged and presumably able to work cooperatively across departments. Those goals are commendable and, 
if achieved, will do much to break down the barriers and operational culture differences that operate to isolate 
departments from each other.  

Facilities 

The strategic plan contains no 1-year goals for the facilities of the zoo. Rather, a series of 5-year goals is 
presented. First, “our master plan guides development of renewed facilities at Rock Creek and Front Royal. The plan 
is based on sound land use practices, addresses our infrastructure needs, and allows for flexibility in future growth.” 
The strategic plan defines the master plan as the physical expression of the strategic plan; the process and document 
that describes future development of zoo land, facilities, and infrastructure (NZP, Strategic Plan, May 28, 2004). 
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However, the strategic plan itself should describe the zoo’s vision for future land development and priorities for 
facility and infrastructure development and renewal, not propose to develop this vision.  

The other 5-year goals outlined in the facilities section are appropriate to the mission and vision of the zoo 
and, if implemented in the proposed 5-year span, will greatly improve the appeal and function of the zoo facilities. 

General Comments 

When evaluating the 1-year and 5-year goals, which should detail the intermediate goals toward achieving 
the mission and 10-year goals of the strategic plan, the committee generally found these goals to be appropriate. But 
they often lack detail. For example, one of the 5-year goals in the category of animal management is, “Our animal 
collection is a dynamic expression of our conservation, science, animal management, and education priorities.” That 
goal lacks any clear objective that can be achieved with measurable results. Does it imply that the zoo will focus its 
animal collection on wildlife species that are in danger of extinction? What are the animal-management priorities?  

Strategies to Attain the Strategic Plan Goals 

Following the statement of the 1-year and 5-year goals, the strategic plan has a section entitled “Strategies”. 
The strategies are “the basic approach to achieving the National Zoo’s goals” – in essence an operational plan. Each 
of the major goals categories should have a corresponding section in the operational plan that details the specific 
actions that must be taken to achieve the 1- and 5- year goals. The “Strategies” section of the zoo’s strategic plan is 
entirely composed of 6 strategies (NZP, Strategic Plan, May 28, 2004): 

 
Strategy #1: Master Planning. Develop and complete a visionary master plan that capitalizes on 
the uniqueness of the National Zoo’s land and locations, and provides flexibility for future 
programs and exhibits. It is the physical expression of the strategic plan. 
 
Strategy #2: Organizational Design. Examine and adjust as necessary the zoo’s organizational 
design to align its diverse functions, improve coordination, minimize redundancy, and enhance 
collaboration. Clearly articulate roles and responsibilities and establish decision-making authority 
across units. 
 
Strategy #3: Integrated Financial Planning. Develop a consolidated financial planning process for the zoo. 
Use this process to manage our federal and non-federal funds and address financial needs. 
 
Strategy #4: Leadership and Management. Assess and enhance the leadership and management skills of zoo 
leaders, managers, and supervisors to increase their effectiveness. 
 
Strategy #5: Core Values. Immediately implement a program that will promote the zoo-wide practice of 
core values. 
 
Strategy #6: Visibility. Implement a comprehensive plan to maximize visibility of the zoo’s successes and 
expertise to local, national, and international audiences. 
 
The “Strategies” section lacks any specifics for attaining the 1-year and 5-year goals pertaining to animal 

management, staff and organization, and facilities sections. The strategic plan actually states that “the strategies are 
the basic approach to achieving the zoo’s goals. Rather than develop strategies for every goal, the plan includes a 
small set of strategies, each of which addresses multiple goals; the limited number of strategies is intended to keep 
the strategic plan tightly focused.” The first three strategies are in reality the processes that should have occurred 
during the strategic-planning process to develop an operational plan. Instead the difficult task of developing an 
operational plan has been deferred to a later date.  

In addition to the lack of specific actions for attaining each 1-year and 5-year goals, the strategies outlined 
to achieve the goals of the strategic plan lack any details regarding the timeline for developing the master plan and 
organizational design and who is responsible for developing these plans. Furthermore, the strategic plan appears to 
pass responsibility for developing the master plan and organizational design on to the individual units of the zoo. In 

Copyright © National Academy of Sciences. All rights reserved.

Animal Care and Management at the National Zoo:  Final Report
http://www.nap.edu/catalog/11212.html

http://www.nap.edu/catalog/11212.html


STRATEGIC PLANNING 23 

 

the section “Next Steps: Implementing the Plan,” the strategic plan states that “by the end of 2004, each ‘unit’ within 
the zoo will complete unit strategic plans and performance measures, based on the goals and strategies outlined in 
the overarching Plan. These unit plans will guide staff performance plans, encourage cross-unit activities, and 
support the newly identified Core Values.”  

Because the zoo strategic plan did not include an operational plan, it will be impossible for the zoo to 
evaluate its progress in achieving its goals (particularly its long-term goals). That could lead to frustration and 
disenfranchisement of the people who undertook the strategic-planning process and the employees and stakeholders 
who contributed information and advice. 

Performance Measures 

An effective strategic plan includes specific criteria to evaluate the progress on and effectiveness of the 
operational plan in achieving the goals of the strategic plan. The zoo’s strategic plan states that “the performance 
measures are the indicators used to determine if progress is being made toward the zoo’s vision; these are the 
benchmarks that will be used during the first year of implementation of the plan. At the end of one year, the 
measures will be assessed based upon the starting point and the degree to which they drive change and reflect 
accomplishments.”  

Each goal category (animal management, staff and organization, and facilities) includes a list of 
performance standards, but describe methods for analysis and are not actually standards. For example, a 
performance measure for the short-term animal management goals is “percentage of decisions about animal moves 
and species acquisition made based upon collection plan that reflects integration of science, education, exhibit and 
facility priorities.” Who has responsibility for deciding whether a decision about animal moves and acquisitions was 
based upon the collection plan? What percentage should the zoo be striving to achieve–50%, 80%, 95%? 

Another example of a vague and unuseful performance standard is in the facilities section of the strategic 
plan: “Number of significant finds (problems) identified by RCM (Reliability Centered Maintenance).” This 
performance measure does not identify a goal to be achieved but implies that the zoo has not yet identified all the 
problems with its facilities. Facility problems should have been identified at the start of the strategic-planning 
process as part of the situational analysis.  Because the strategic plan did not include an operational plan for 
achieving the 1-year and 5-year goals, performance measures were impossible to develop appropriately.  

FINDINGS AND RECOMMENDATIONS 

Findings: 

• The strategic plan is a good articulation of the mission and 10-year vision of the zoo and includes a 
bold proposal to integrate the CRC science programs with the Rock Creek Park exhibits and 
programs, thereby creating a unique niche in the larger zoo community that cannot be fulfilled by the 
Rock Creek Park facility alone. 

• The strategic plan’s lack of a situational analysis to examine the zoo’s internal and external 
operational environments brings into question the appropriateness and completeness of the strategic 
plan’s 1-year and 5-year goals for achieving the zoo’s long-term vision. 

• The strategic plan lacks an operational plan that details how the zoo plans to attain its 1- and 5-year 
goals. Without an operational plan, the strategic plan is a statement of vision and not a road map for 
change at the zoo. 

 

There were many failures that occurred during the zoo’s strategic-planning process that in the committee’s 
opinion undermined efforts to produce a useful document. The strategic planning committee failed to perform a 
situational analysis that would have created a clear understanding of the resources available to the zoo to attain its 
goals, as well as the threats that need to be counteracted in order for the zoo to achieve its goals. Even more 
importantly, the strategic plan lacked an operational plan that details how the zoo plans to attain its strategic goals. 
Though the committee felt the goals identified in the strategic plan were vague, it is impossible to attain any goal of 
a strategic plan if the operational plan is not in place.  
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Several other factors undermined the strategic planning effort; for instance, the lack of involvement of 
senior management in the deliberative stages of the strategic-planning process.  The strategic-planning team was 
responsible for gathering feedback and developing each section of the strategic plan. The senior-management team 
was involved only after each section was substantially completed by the strategic-planning team. As compared to the 
members of the strategic-planning team, the senior management team has a wider view of the zoo’s administration, 
financial situation, and outside pressures and an understanding of the staff, budgetary, and organizational efforts 
needed to achieve the goals of the strategic plan. The failure to include senior management in the entire strategic-
planning process undoubtedly had an adverse effect on the process. 

Another factor that undermined the strategic-planning process was the limited scope of the strategic-
planning process. An effective strategic plan for the zoo should have included a master plan to provide orderly, 
comprehensive development of the Rock Creek Park and Front Royal sites and a detailed operational plan for the 1-
year and 5-year goals. Rather than clearly defining expectations for the strategic-planning process and properly 
composing the committee to include senior management and technical experts (such as an architect or engineer) so 
that a comprehensive, effective strategic plan could be developed; the Smithsonian Institution and the zoo permitted 
extensive staff time and resources to be used to develop a handful of visionary statements. 
Before the final draft of the zoo’s strategic plan had been completed in May 2004, the Smithsonian Institution and 
the zoo initiated a process to hire an external consulting firm to develop the master plan. The firm, which will be 
selected from respondents to an advertised description of the task (Smithsonian Institution, Federal Business 
Opportunities Announcement for Master Planning Support, May 13, 2004), will be expected to have had experience 
in zoo planning and to provide a master plan consistent with current standards and guidelines for animal care while 
maintaining the zoo's historical character. The advertisement required applicants to provide answers to a series of 
questions highly relevant to the strategic planning. Perhaps the most interesting requirement was to respond to the 
question, “What are the opportunities to distinguish the National Zoo (including its 3,200-acre facility in Front 
Royal, VA) from all other zoos?” Those opportunities should have been identified at the beginning of the strategic-
planning process as part of the situational analysis, and the answer to the question should have helped the strategic-
planning team to define the mission of the zoo. It is apparent that the hard work and dedication of the strategic-
planning team has been undermined, as basic questions about the zoo’s future identity have yet to be answered.  

 
Recommendations: 

• The zoo should perform a situational analysis and use this analysis to reassess the goals and vision of 
the strategic plan. A detailed operational plan for attaining the 1-year and 5-year goals of the 
strategic plan should be developed. Appropriate performance measures should be identified to track 
the zoo’s progress in attaining the goals of the strategic plan. These measures should be evaluated at 
least annually to determine whether those goals are being met and whether the strategic or 
operational plan requires modification.   

• The strategic plan should directly link the plan for revitalizing the physical facilities with the animal- 
acquisition plan to ensure that planned expansion of the zoo’s animal collection can occur without 
taxing already failing facilities and compromising animal and staff safety. 
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3 
 

Communication, Knowledge Management, 
and Human-Resources Management 

 

The zoo is a complex organization of highly differentiated operational units with a hierarchic management 
structure (Figures 1-1 to 1-5, interim report).  At the apex of this structure is the zoo director, whose responsibilities 
involve contact with three advisory bodies: Friends of the National Zoo, the National Zoo Advisory Board, and the 
CRC Foundation Board. A deputy director is responsible for day-to-day operations of the zoo and, in the absence of 
the director, serves as its chief executive.  

At the next level are managers of the zoo’s eight operations units. They report individually to the deputy 
director. They also report to the director as a group during regularly scheduled meetings of the Executive 
Committee. They are the associate director for public affairs and communications, the general curator of the 
Department of Animal Programs, the associate director for the Conservation and Research Center; the associate 
director for administration and technology, the associate director for exhibits and outreach, the head veterinary 
medical officer for animal health, the supervisor of the Department of Pathology; and the chief of the Police 
Department.  Within each operational unit are associates, assistants, supervisors, or heads for subdivisions of the 
units. At the bottom of the hierarchy are staff that have day-to-day hands-on responsibility for the various tasks that 
determine the effectiveness of those above them. 

Concerns regarding the hierarchy for the care and welfare of animals prompted the committee to give 
special attention to the Animal Programs Department, which is run by a management team consisting of the general 
curator, two associate curators, and eight assistant curators. This team oversees about 70 employees (NZP, 
Organizational Chart for Department of Animal Programs, 2003) who have direct responsibility for animal care and 
management at the Rock Creek Park facility. It is important to note that the general curator has primary 
responsibility for the day-to-day care and management of the animal collection at the Rock Creek Park facility, 
which amounts to almost 90% of the entire collection of about 2,600 animals. The rest of the zoo collection is 
housed at the CRC, in Front Royal, VA.  

During the first phase of its review, the committee noted that management’s efforts to address problems 
related to animal deaths at the zoo focused on the organization and management structure. Accordingly, several 
important changes had occurred, and others were in progress.  The changes included appointments to critical 
managerial positions, redistribution of some core responsibilities, and other measures to strengthen the chain of 
command. Examples are the appointment of a deputy director for day-to-day operations; a new general curator of 
the Department of Animal Programs, who would also assume responsibility for the Registrar’s Office and for animal 
care and exhibitions; and a head veterinarian to assume full authority over animal health. In addition, responsibility 
for the use of pesticides in exhibit areas was reassigned to a member of the executive staff (the head of the 
Department of Pathology). Policies and standard operating procedures had been reviewed and revised, and 
performance objectives and measures for FY 2003 were published. The animal deaths brought to the fore a wide 
array of problems at the zoo of long duration, which, in the face of unfavorable press and public sentiment, created 
an environment racked by turbulence and uncertainty.  No doubt, the management strategy employed by the zoo as a 
result of this scrutiny—which clarified roles, relationships, lines of authority, rules, and procedures—was essential 
to enable the zoo to rise above these circumstances and move forward.   

The committee was encouraged by the initial changes, but it became clear that the zoo was aware of its 
organizational and management deficiencies over a decade ago and failed to act upon them. In 1993, a needs 
analysis of training and services required to improve the zoo’s management and supervisory capabilities was 
completed (NZP, Robinson memo, March 18, 1993). The principal finding of the analysis, referred to as the 
Alexander report, was that zoo managers, supervisors, and employees were stuck in habitual ways of interacting, 
which had resulted in a sense of mistrust of management and generated increased complaints of sex and racial bias, 
increased miscommunication, and general displeasure in working with one another. The Alexander report made 
seven principal recommendations (as indicated in Robinson memo, March 18, 1993) to address the needs including: 

  
• Provide training for management on communication and human relations skills. 
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• Provide all supervisors with basic training in making fair employment decisions and 
understanding the dynamics of a diverse workforce. 

• Emphasize performance and conduct management, and teach constructive feedback. 

 
Those recommendations so closely match the recommendations detailed in this chapter that it is clear that 

deficiencies identified by the committee, such as lack of accountability at all levels and poor adherence to the zoo’s 
own policies, were identified as major deficiencies at the zoo over 10 years ago. It is not apparent that any of the 
recommendations to address the deficiencies were acted on. In the committee’s opinion, firm action by the 
leadership of the zoo and the Smithsonian Institution to address the concerns raised by the Alexander report most 
likely would have averted some of the decade-long decline at the zoo. 

For this final report, the committee focused on management in the Department of Animal Programs 
because this department has primary responsibility for the day-to-day care and management of the animal 
collections at the zoo. However, we also considered more wide-sweeping management problems at the zoo when 
there was a clear connection to animal-care and management concerns. On the basis of discussions with zoo and 
Smithsonian staff, personal observations, and analysis of various documents, four primary management problems 
were identified: communication, knowledge management, human-resources planning and use, and human-resources 
development and training. The following sections discus those topics in detail.  

It is important to note that communication, knowledge development and transfer, and human-resources 
planning and development are mutually dependent and determine in large part the quality of performance and 
productivity of staff in any organization. It might be predicted, therefore, that advances in the care and welfare of the 
animal collection at the zoo and in the viability of the whole enterprise will be proportional to progress in addressing 
challenges in a systematic and systemwide fashion. 

COMMUNICATION 

Communication is a critical determinant of individual, team, and organizational performance. 
Communication enables information exchange and supports organizational learning. Social interaction facilitates 
resource exchange among employees and business units, which can lead to the generation of new ideas and 
enhanced organizational performance (Tsai and Ghoshal, 1998). The same is true within teams, where 
communication leads to the exchange of task-related information, establishment of intrateam interaction patterns, 
and the development of team solutions to problems (Kozlowski and Bell, 2003). Both internal communication 
frequency (e.g., Waller, 1999) and external communication frequency (e.g., Ancona and Caldwell, 1992) have been 
linked to team performance. Communication is also critical for conveying an organization’s mission to employees 
and establishing a desired organizational culture. For example, safety-related communication from managers has 
been shown to increase safe work behaviors and lead to substantial reductions in workplace injuries and accidents 
(Hofmann and Morgenson, 1999; Zohar, 2002). Open communication is also an important determinant of 
employees’ trust in their manager and their willingness to engage in desired organizational behaviors (Korsgaard et 
al., 2002). 

Current State of Communication 

The zoo recognizes that communication is critical for its revitalization and for ensuring high-quality animal 
management and care. Several factors pose challenges to effective communication within the zoo. The size and 
complexity of the zoo make effective communication difficult. The zoo has a hierarchic structure with multiple 
layers of management. Decision-making authority resides at the top of the organizational chart as opposed to being 
distributed throughout lower levels. As the number of layers of management increases, communication between the 
upper and lower levels of the organization becomes more difficult (Tesluk et al., 2002). In addtion, the zoo is 
functionally departmentalized. Different functions within the zoo—animal programs, pathology, maintenance, 
exhibits, and so on—are divided into distinct units, and the animal-programs unit is further organized by animal 
type. Functional departmentalization may be the most logical division of work within the zoo, but it is important to 
recognize that it creates challenges to organizationwide communication and vision. 

The magnitude of the communication challenges is especially apparent in the Department of Animal 
Programs, where the scope of responsibility is wide, large numbers of personnel are involved, and multiple layers of 
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management extend the department’s chain of command. Communication is difficult at best. Linkages for vertical 
integration, coordination, and control are not adequate to ensure effective channels of communication down the line. 
That has been a source of serious concern because important communications from top management have been 
channeled inconsistently or inaccurately to lower levels of the hierarchy. For instance, many employees never 
received information regarding policies and staff actions that might have contributed to recent animal deaths, nor 
was information passed on about subsequent changes made by senior management to prevent a similar incident in 
the future. 

Furthermore, the lack of horizontal linkages has led to gaps in communication between the department and 
the various other functional units. Yet, the Department of Animal Programs depends heavily on all other units to 
carry out its defined functions. Alternative devices for enhancing communication and strengthening the capacity for 
knowledge development and transfer—within this department and between this department and other units of the 
zoo—are essential to ensure that the care and welfare of animals are of the highest quality possible. During the final 
phase of the committee review, its deliberations revealed encouraging findings in both areas. 

The zoo is developing devices to overcome structural barriers to effective communication within and 
among the major units of the zoo. For example: 

 
• The newly hired associate curators now communicate with staff down the line during daily 

visits to their respective units.  

• Regularly scheduled meetings with structured discussions have been established, which bring 
together all members of the curatorial staff. 

• Interdepartmental meetings are increasingly being held to facilitate communication among 
units and keepers are invited to attend these meetings so that they can share information from 
the meetings with all employees. 

• The zoo has recently distributed updated best-practices manuals and communication plans 
throughout the organization  

• New walkie-talkies and other communication tools have been purchased and distributed to 
select staff. 

Findings and Recommendations 

The January 2003 American Zoo and Aquarium Association (AZA) Accreditation Report for the zoo called 
attention to various gaps in communication and highlighted the need for a mechanism to ensure that staff—at keeper 
and management levels—share information through appropriate channels. That assessment was confirmed by 
findings from interviews and observations of this committee, which highlighted several conditions that impose 
barriers to effective communication throughout the zoo.  

 
Findings: 

• Different units are structurally isolated from one another and linkages across unit boundaries are 
not apparent. The zoo has taken some initial actions to overcome these obstacles to communication 
by holding interdepartmental meetings and regularly scheduled, structured meetings with all of the 
curatorial staff. 

• Bottom-up communication at lower levels of the organization is lacking, communication channels 
between staff and management are not well established, and many employees do not feel that they 
have a voice within their units or the organization. In an effort to address this concern, the newly 
hired associate curators communicate with down-the-line staff during daily visits to each unit under 
their management. 

• Information obtained or generated at the upper levels of the organization is not consistently 
transmitted to employees at lower levels.  

• All told, the nature and effectiveness of communication throughout the organization determine in 
large part the quality of animal care and management and the viability and success of the zoo.  
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• Managers recognize that improvements in communication are critical for revitalizing the zoo and 
ensuring high-quality animal care and management, but the organizational complexity of the zoo is 
a barrier that must be surmounted.  

• The zoo recognizes the importance of communications and acknowledges the associated problems  
and the urgency to remedy them, and it has taken several steps to do so.respect and the urgency to 
remedy them, and it has taken several steps have been taken to do so.  

 

Many of the recent actions taken by the zoo comprise positive steps, and collectively they have helped to 
improve communication within the zoo. The committee hopes that the momentum apparent at the zoo will be 
sustained and progress accelerated in the days ahead.  

 
Recommendations: 

• The zoo should continue efforts to facilitate communication among and within departments and to 
improve communication between different organizational levels. There are many potential ways to 
achieve improvement: formalize regular interdepartmental meetings, expand the use of cross-
functional assignments and cross-training, and formalize the use of available technological 
resources for enhancing communications within and across the various units of the zoo.   

• Management at the zoo should be persistent in efforts to facilitate communication up and down the 
organization as a whole and in the chain of command in each unit.   

• The zoo should develop a plan and process for monitoring adherence to and evaluating the outcome 
of standards, policies, procedures, special guidelines, and other aspects of communication. Staff 
training in communications is necessary to ensure that these policies have been assimilated and 
understood, and that there is accountability for adherence at all levels.  

• The zoo must endeavor to build a sense of community for its employees and create professional 
relationships between various departments and individuals. 

 

KNOWLEDGE MANAGEMENT 

The development, management, and transfer of knowledge are critical for organizational success (Noe et 
al., 2003). Knowledge management involves generating new knowledge, for example, through training and 
development activities or by selecting employees who have desired knowledge and skills (DeNisi et al., 2003). 
Those activities help to ensure that employees have the most up-to-date knowledge in their fields and can help to 
facilitate organizational learning. However, knowledge management goes beyond the generation and acquisition of 
knowledge. It also includes the management and sharing of information. Many knowledge-management efforts 
emphasize using technology to collect and maintain data, experiences, and lessons (Pfeffer and Sutton, 1999). And, 
it creates social systems that facilitate interaction and information exchange among employees in an organization. 

In the zoo setting, knowledge management has many potentially important implications. It is critical for 
ensuring that employees have the most current knowledge and skills in animal care and management. A focus on 
knowledge sharing can help to ensure that advances in animal care and management practices generated in one part 
of the zoo are transferred to other parts. Managing institutional knowledge can also prevent the loss of knowledge 
that typically occurs when people leave an organization and thereby to make sure that animal care and safety are not 
compromised by staff turnover. Knowledge is essential for providing high-quality animal care and management; 
therefore, zoos, like any other organization, must take steps to manage their institutional knowledge.  

Current State of Knowledge Management 

Previous reports and data collected during the committee’s review revealed three primary areas of 
knowledge-management problems at the zoo: knowledge-sharing, generation of new knowledge, and retaining and 
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archiving knowledge. It is important to note that steps have recently been taken to address those problems and that 
progress has been made. Each of the concerns is outlined below to identify not only existing challenges but also 
progress.  

The zoo does not have a formal plan in place for the management of institutional knowledge, and 
knowledge-sharing among units is lacking. In part, that is due to the communication problems outlined above. For 
example, personnel have developed innovative and apparently effective work practices in their own units, but these 
successful work practices have not been transferred to other units. It is expected that as additional steps are taken to 
enhance interdepartment communication, knowledge-sharing in the zoo will increase as well. 

The use of technology for knowledge-sharing is inadequate (for details on the use of technology at the zoo, 
refer to Chapter 3 of the interim report). For example, e-mail use in the zoo is sporadic and therefore does not serve 
as a reliable means of communication. In some units, the zoo’s computer network has been used as a place to store 
valuable information so that it can be easily accessed by all members of the unit; but this practice is not widespread. 
The zoo needs to identify how technology can be used to enhance communication and information-sharing and then 
adopt zoowide practices that encourage better use of technologic resources.  

The second concern is the generation of new knowledge in the zoo. Continuing education is critical for 
introducing new knowledge into an organization. As discussed in further detail later in this chapter, the zoo has a 
long history of deficiencies in continuing education, which have limited the amount of new knowledge flowing into 
the zoo over the last 10 years. Recognizing the lack of continuing education, the associate curators have taken steps 
to provide more educational opportunities to staff in the Department of Animal Programs in the last year. It is also 
important for management to have access to continuing education. The zoo has begun to use management and 
executive training opportunities offered by the US Department of Agriculture, the Smithsonian Institution, and 
several private firms. That is a favorable step and should be continued. However, time and money have been a 
constant challenge in providing such opportunities to staff.  

The generation of new knowledge in the zoo, however, goes beyond the continuous development of 
existing zoo staff and involves hiring employees with different knowledge, skills, and perspectives. Historically, the 
zoo has relied on internal development: open positions are filled from within the zoo rather than by hiring from 
outside. For example, nearly 80% of new keeper positions are filled by volunteers, and most upper-level positions 
have been filled by people who have worked their way up through the ranks. The zoo should be commended for 
bringing new employees into the zoological profession and providing staff with opportunities for upward mobility. 
However, relying solely on internal development can create a insular culture and isolate the zoo from outside 
perspectives and innovations. The zoo’s ability to recruit outside talent is limited, in part, by its location in the 
Washington, DC, metropolitan area, and it has been deemed difficult to recruit people from other zoos to the area, 
particularly for low-paying positions, because of the high cost of living. However, zoo management has recently 
engaged in efforts, such as broader advertising of open positions, trying to attract people from outside. Those efforts 
should continue with the goal of achieving a better balance of filling positions inside and outside the organization. 

The third knowledge-management concern is the zoo’s ability to capture, archive, and retain existing 
institutional knowledge. That is a critical problem in the zoo, given the high level of turnover in recent years. If there 
is no mechanism to capture employees’ knowledge, their tacit knowledge is lost when they leave the organization. 
Research has shown that turnover has less effect when structures and processes are well defined and explicit (Argote 
et al., 2001). Thus, the zoo’s recent efforts to update and standardize policies and procedures should help to retain 
valuable institutional knowledge. However, additional efforts should be made to try to capture organizational 
knowledge. For example, information technologies can be used to store knowledge and to enable employees to 
locate and access information in a just-in-time fashion (DeNisi et al., 2003). The zoo may benefit from appointing a 
Chief Information Officer – a single individual who would be responsible for creating and maintaining systems to 
capture, retain, and manage new and old information for the zoo.  

As the zoo moves forward, it will be important for it to become more of a learning organization. The zoo 
has a long history of being a leader in the generation of new knowledge, but in the last 5-10 years the focus on 
learning has been overshadowed by other issues. Reinvigorating the learning climate in the zoo will help it not only 
to overcome current problems but also to position itself for the future. Research by Tannenbaum (1997) identified 
the following characteristics in learning organizations: 

 
• People are aware of the “big picture” and have a shared understanding of what the 

organization is trying to accomplish and how their job are related to others in the 
organization. 
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• People are accountable for learning, and performance expectations are high enough to 
necessitate continued personal growth. 

• Situational constraints on learning and performance are identified and minimized. 

• New ideas are valued and encouraged. 

• Supervisors and co-workers provide support, allowing people to learn and attempt to 
implement new ideas. 

• Policies and practices support the effective use of training. 

 

Some efforts have been undertaken, and there are signs of progress. But overall there are substantial lags in 
the kinds of efforts that would foster the acquisition of new knowledge and the appropriate use of technologies for 
capturing, storing, and transmitting existing knowledge and data throughout the zoo. These signs of progress: 

 
• Standards, policies, and procedures were recently updated; this is helpful in efforts to capture 

and retain institutional knowledge and important information.  

• Work assists―moving employees from one unit into another to provide advice on particular 
issues―are being used to promote the sharing of knowledge and information between units. 

• A process for soliciting ideas and information from employees at all levels is being used in 
the zoo’s strategic-planning process. 

• The “all-hands” meetings, initiated by the zoo director before the committee’s review, were 
originally used to disseminate important information to a zoowide audience. Now, the format 
is more like that of a town-hall meeting, which serves as a forum not only for the 
dissemination of information by top management but also for members of the zoowide 
audience to share concerns, ideas, and information. 

Findings and Recommendations 

Findings: 

• The use of technology for knowledge-sharing is limited. Email use is sporadic and the use of the 
zoo’s intranet to store and share knowledge within units is not widespread. 

• In the past, the zoo has lacked the ability and commitment to capture, archive, and retain existing 
institutional knowledge. Recent efforts to update and standardize policies and procedures should 
help retain valuable institutional knowledge; additional efforts could complement this initialwork. 

• The zoo relies heavily on an internal development strategy, which coupled with a lack of continuing- 
education opportunities, creates an insular culture and isolates the zoo from outside perspectives 
and innovations.  

 

Recommendations: 

• The zoo should develop appropriate electronic storage of knowledge and enable employees to locate 
and access information in a just-in-time fashion.  

• To improve the knowledge base among staff, the zoo should develop recruitment strategies to ensure 
an appropriate balance of staff recruited from outside and those transferred or promoted from 
within the organization. 

• The zoo should develop additional strategies for capturing and retaining existing institutional 
knowledge that is being lost through the departure of experienced staff. 
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• The zoo should conduct an assessment of its learning environment to identify barriers to and 
opportunities for implementing initiatives for advancing the work culture as a learning organization. 

HUMAN-RESOURCES PLANNING AND USE 

There are several keys to using an organization’s human resources effectively (Noe et al., 2000). First, an 
organization must understand its current human-resources configuration. It must understand the strengths and 
weaknesses of its employee population and take steps to leverage the strengths and neutralize the weaknesses. In a 
zoo environment, high-quality animal care and management depends on having employees with the knowledge, 
skills, and motivation to perform at the highest levels. Second, an organization must have a plan for where it is 
headed and understand how its current human resources are related to the plan. If there are gaps between the current 
human-resources configuration and the configuration needed for implementation of the organization’s plan, efforts 
(such as selection and training) must be taken to close them. In a zoo, human-resources planning can help the 
organization to meet its long-term goals, such as being a leader in animal care and husbandry or conservation.  

Current State of Human-Resources Planning and Use 

The National Zoo Personnel Office is relatively small and must focus much of its energy on handling 
personnel-related administrative tasks, such as job postings. Most of the human-resources systems in the zoo are 
developed by the centralized Smithsonian Office of Human Resources (OHR), and major personnel decisions, such 
as staff reductions, are made at this level. The OHR also administers many of the human-resources systems, such as 
employee selection. However, responsibility for human-resources activities has increasingly fallen to managers. 
Managers now spend substantial time in such activities as selection, training, and performance management, and 
they receive minimal assistance in these activities.  

Human-resources planning and use are examined by AZA during the accreditation process. The January 
2003 AZA Accreditation Report commented on the following concerns: 

 
• Although annual appropriations increases have been given to the National Zoo, they have 

been insufficient to cover mandatory federal employee wage increases. Over the last 10 years, 
that has led to severe staffing problems at the curatorial level. 

• The team has concerns about how long it takes to hire staff. The Smithsonian OHR was 
affected by a recent early retirement offer; whatever the cause, the turnaround time for keeper 
positions is very long. 

• Assistant curators have repeatedly been assigned to areas in which they had no taxonomic 
expertise. 

 
All those concerns point to weaknesses related to human-resources planning and use in the zoo. The first 

involves staffing levels. From 1993 to2000, the number of full-time equivalents (FTEs) allocated to the zoo steadily 
declined by about 14%, from 370 to 317 FTEs (NZP, FTE Use, August 9, 2004); this trend was reversed in 2001, 
and the zoo currently is allocated 346 FTEs. However, there was no net change in the number of keeper staff from 
1993 to 2000 (NZP, Staff Gain/loss Statement 1993-2003, September 24, 2003), even though the size of the zoo’s 
animal collection declined by about 38% (NZP Status of the Collection Reports, 1993-2002). In fact, as the size of 
the collection decreased after 2000 to less than 50% of its 1993 size, the zoo actually added six keepers to the 
Animal Programs staff (NZP Staff Gain/Loss Statement 1993-2003, September 24, 2003).  The zoo now has 74 
permanent keeper positions and only one is unfilled (Tanner Memo of July 19, 2004).  On the basis of those 
statistics and staff interviews, the committee concludes that keeper staffing levels at the zoo are more than adequate 
to care for the current animal collection appropriately and any increase that might happen over the next few years.  

A second, more troubling concern is the speed at which open positions are filled. The hiring process is 
long, and this has created problems for hiring staff at all levels. There is an immediate need for a more efficient 
hiring process in the zoo to increase the likelihood of successfully recruiting top candidates for open positions. 

A third concern involves the effective use of human resources. Resource-allocation decisions are often 
ambiguous and appear to lack a strategic focus. The AZA report noted that people are sometimes assigned to work 
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for which they lack the necessary expertise. Furthermore, the specific needs of different units do not appear always 
to be considered in determining how human resources should be allocated.  

Of more recent concern to the committee is the lack of attention paid to human resources in the newly 
written strategic plan. The strategic plan should have projected the staffing needs necessary to accomplish its 1-year, 
5-year, and 10-year goals so that human-resources decisions could support the strategic vision for the zoo. However, 
as noted in Chapter 2, a situational analysis was not performed as part of the strategic planning process; such an 
analysis would have included an assessment of the adequacy of current staffing and provided the basis for accurate 
projections of staffing needs. 

It is important to recognize that steps have recently been taken to address some of those concerns. For 
example, zoo management has begun working with the OHR to streamline the hiring process, such as developing 
more-specific job announcements to reduce the number of unqualified applicants who must be processed. In 
addition, the Smithsonian is in the process of developing an enterprise resource planning system that will enable 
many administrative human-resources actions (such as requests for personnel actions, tracking of training instances, 
and application receipts) to be processed electronically (NZP, Tanner memo, May 14, 2004). It is hoped that the 
system will increase the efficiency of human-resources actions in the zoo and free up staff of the zoo personnel 
office to focus on other tasks related to human resources.  

Findings and Recommendations 

Findings: 

• The zoo does not have a human-resources plan, and the current strategic plan does not include 
projections of the staffing necessary to support the new strategic vision of the zoo.  

• Human-resources allocation decisions have often lacked a strategic focus. Staffing levels in most 
units of the zoo appear to be appropriate, but it is unclear how the specific needs of different units 
are weighed in determining how human resources should be allocated.  

• There is a clear need for a more efficient hiring process in the zoo to increase the likelihood of 
successfully recruiting top candidates for open positions in a timely manner. 

 

Several solutions might be employed in addition to these current actions. One solution to address human-
resources problems is to restructure the human-resources management function. The centralization of human-
resources services in the Smithsonian OHR has created inefficiencies, such as those noted above in staffing. It would 
be beneficial to enhance the size and scope of the zoo personnel office, perhaps by placing one of the Smithsonian 
OHR staff on-site at the zoo as a liaison that could champion the needs of the zoo. This liaison could work closely 
with zoo management to develop a human-resources strategy that will support the larger goals and mission of the 
zoo. The zoo should still have their own Personnel staff to assume responsibility for human-resources practices in 
the zoo and provide support to management on human-resources issues, such as forecasting and planning, staffing, 
performance management, and training. Clearly, this recommendation is feasible only if resources (such as staff) 
that are now centralized in the Smithsonian OHR are decentralized to individual units such as the zoo. 

A second recommendation is that attention be focused on maximizing the use of human resources in the 
organization. For example, many units have ceased engaging in cross-training, because they are unable to “loan” 
employees to other units. That is unfortunate because cross-training can enhance both individual and team 
performance and can provide organizations with some flexibility when staffing levels are low (e.g., Blickensderfer 
et al., 1998). 

There is also some confusion and conflict regarding employees’ roles and responsibilities in the zoo. For 
example, the performance plan for assistant curators lists supervision as a noncritical job responsibility (NZP, 
Performance Plan, Assistant Curator), although this is an important element of their job. In addition, some assistant 
curators are required to develop research programs and seek funding, and others are not, depending on their grade 
level (GS-12 vs GS-13). It is important to define and communicate employees’ roles and responsibilities, and to 
evaluate employees on how well they are fulfilling their responsibilities. 

Finally, it will be important to make sure that the work environment facilitates effective employee 
performance. Both associate curators have given high priority to addressing the smaller, nagging concerns that 
reduce employees’ motivation on the job. For example, attention has been paid to ensuring that employees have the 
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tools necessary to perform their jobs. It will be important to continue to focus on ways to maximize the use of 
human resources in the zoo.  

 
Recommendations: 

• A more efficient hiring process in the zoo and the Smithsonian Institution would increase the 
likelihood of successfully recruiting top candidates for open positions at the zoo.  

• The zoo should focus attention on developing a human-resources plan based on an analysis of the 
adequacy of its current staffing levels and projections of staffing necessary to achieve its strategic 
vision 

TRAINING AND DEVELOPMENT OF ANIMAL-CARE STAFF 

Three elements characterize successful organizational training and development systems. First, a good 
training program is systematic, in that it is intentionally designed and implemented to address specific needs that 
have been identified through a comprehensive training-needs assessment (Goldstein and Ford, 2002). 

Second, training is aligned with other components of the larger organizational system. There is an 
underlying assumption that training interacts with and is directly affected by a larger system that involves 
organizational policies and practices (such as management philosophy and employee staffing) (Tannenbaum, 2002). 
When alignment is high, the various human-resources management (HRM) subsystems (such as selection, training, 
and performance management) work together harmoniously and are mutually reinforcing; as a result, the 
effectiveness of each component is enhanced, as is the overall HRM system and its ability to support an 
organization’s goals and mission (Becker et al., 2001).  

Third, a successful organizational training and development system focuses not only on developing 
employee skills but also on generating and managing institutional knowledge. It does that by implementing systems 
and structures that create new knowledge, archive existing knowledge, and facilitate knowledge-sharing across the 
organization (DeNisi et al., 2003). Numerous mechanisms can be used to manage and leverage institutional 
knowledge. The most common involves social systems in the organization that enable knowledge-sharing within and 
between organizational units (DeNisi et al., 2003). Information technologies can be used to store valuable 
knowledge and to enable employees to locate and access information in a just-in-time fashion. Although the specific 
mechanisms may vary, it is essential for an organization to manage its intellectual capital. 

The Department of Animal Programs at the zoo—which includes keepers, assistant curators, associate 
curators, and the general curator—has the most direct and frequent contact with zoo animals, so specific training 
with their charges is of the utmost importance. Traditionally, zoos have used informal training methods (such as 
mentoring and apprenticeship) to teach new staff about the daily routines of feeding, cleaning, and observing the 
animals in their care. New keepers might be given a few days to several weeks to learn how to perform the routine 
duties in their assigned area before performing them without assistance. Unusual circumstances—such as 
responding to animal escapes, assisting with medical procedures, or responding to animals that are behaving 
aggressively—were learned on the job as situations arose. Managers, such as the curator staff, learned how to train 
and motivate employees through trial and error. 

Most contemporary zoos have established in-house training programs that provide all keepers with a 
foundation in animal care, and most zoos also use AZA’s courses for training management staff. Although zoos 
continue to use veteran keepers or area supervisors to train new keepers to perform daily routine tasks, many zoo 
administrators have discovered the benefits of providing formal, universal training to all keeper staff, regardless of 
their specialties. Upper management staff—including curators, nutritionists, and veterinarians—share their expertise 
with keeper staff, teaching them about animal behavior, general nutrition, animal restraint, the administration of 
medications, the importance of enrichment and appropriate cage furniture, and how to respond to animal escapes.  

A formal training program is not meant to replace the training that keepers receive from their fellow 
keepers; it is meant to supplement it. It provides keepers with a foundation for understanding nutrition, veterinary 
care, and animal behavior, so that they are better prepared for working with their animals and are properly equipped 
to respond to animal emergencies throughout the zoo.  

The Indianapolis Zoo Society (IZS) uses both formal and informal training. In the Collections Department 
at this zoo, which includes keepers and curators, each new employee is given a document titled Core Training 
Components (IZS, 2004) during orientation. It outlines basic training requirements, the zoo’s expectation for 
collection employee performance, and standard operating procedures, such as:  
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• Animal escape. 

• Lock protocols and policy. 

• Communication. 

• Keepers’ role in animal health. 

• Keeper health and safety. 

• Preventing animal injuries.  

• Observation and recordkeeping. 

• Husbandry protocols. 

• Performance expectation. 

• Regulatory oversight. 

 

On review and understanding of the basic rules, both employee and curator must sign off, acknowledging 
full comprehension of all rules. The employee must also pass a test on the rules before continuing in the training 
process. Core Training Components includes timeframes for completion of training, skills assessments, and the 
protocol for documenting training.  

Training for keepers continues through a mentoring process and through coursework and certifications by 
organizations outside IZS. During the mentoring process, a new keeper is paired with an experienced staff member 
and is trained in area-specific skills. This mentoring is guided by animal-husbandry protocols to ensure acquisition 
of a common skill set and provision of at least minimal quality of animal care. An animal-husbandry protocol 
includes the following information: 

 
• Taxon name. 

• Record identifier. 

• Date approved. 

• General curator and curator signatures. 

• Exhibit or species. 

• Environmental measures. 

• Diet and feeding schedules. 

• Daily routines. 

• Weekly routines. 

• Seasonal routines. 

• Safety concerns. 

• Reproduction. 

• Behavioral-enrichment procedures. 

 

Using a written document, such as an IZS animal husbandry protocol, to guide an informal training process 
provides standardization of training, allows for regular skills assessment, and provides a clear performance 
expectation.  
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Mentored training is also acknowledged in writing by the new keeper and curator and is documented in the 
employee’s permanent training file. Both parties (curator and new keeper) are responsible for keeping the file up to 
date. The permanent training file allows each employee to understand fully what is expected of him or her and 
allows all parties involved to know what further training is required.  

Current State of Training and Development of Animal-Care Staff 

Of utmost importance to the committee is the necessity for the zoo to develop effective mechanisms for 
ensuring that people who are directly responsible for the care and well-being of the zoo’s animal collection are 
adequately prepared and competent to assume their responsibilities. But the committee was unable to obtain any 
documents from the zoo that describe the essential knowledge and skills or training that people who have the most 
frequent and the closest day-to-day contact with animals receive.  

Employees of the zoo participated in a total of 487 training courses and other developmental activities 
(such as conferences) in 2001-2002 (NZP, FY01 Training, October 16, 2003; NZP, FY02 Training, October 16, 
2003). Training in the areas of compliance (such as sexual harassment and safety) and basic skills (for example, 
computer software applications) accounted for about 80% of all training opportunities (NZP, FY01 Training, 
October 16, 2003; NZP, FY02 Training, October 16, 2003). Little training was offered in other critical subjects, such 
as management skills and animal care. 

Keepers, Museum Specialists, and Biologists 

The zoo has no documentation outlining the content or goals of any training program for animal-care staff 
in the Department of Animal Programs. There is an informal training program for keepers, but there are no written 
requirements for the length of time that a new keeper should spend in training, what information and protocols new 
keepers should be taught, how to assess the quality of the training or how well the training was assimilated. 

The lack of formal training or well-structured informal training has been noted in the AZA accreditation 
reports since 1992 (AZA, 1992). In 1992, the American Association of Zoological Parks and Aquariums, now AZA, 
noted in its report, “that the keeper training program as described seems weak and it was not clear to us how 
employee development was encouraged except through general self-improvement courses of the Smithsonian.” The 
1997 AZA accreditation report echoes the same concerns: 

 
There is a significant amount of required federal government training given to each employee, i.e., 
HIV/AIDS Introduction and Policy, Sexual Harassment, etc. Other training appears to be 
somewhat random. We were told that keepers and others may attend a session, ‘Pathology 
Rounds,’ every Tuesday at 1:00 p.m., where all animal deaths are reviewed by the Department of 
Pathology. Senior staff stated that about 50% of the staff attends at least one conference or training 
session. There is currently a system where keepers are provided an opportunity to cross-train in 
other areas of the zoo. Twenty-two keepers cross trained last year. Several keepers stated that they 
felt that training opportunities were limited. 
  

The 2003 AZA accreditation report also mentions the problem of insufficient keeper training: 
 
There is no formal keeper training program. Overall, there is a severe lack of training/professional 
development in the area of animal husbandry, both at the keeper and assistant curator level. 
Professional development opportunities and training programs at both the keeper and curatorial 
level appeared inadequate for an institution of National Zoo’s size and caliber. 
 
Because of the lack of documentation of the zoo’s current informal keeper training, committee members 

questioned keepers and curators at the zoo to evaluate the program. The interviews indicated that new keepers 
follow veteran keepers for a few days to 2 weeks to learn how to perform their routines and that the informal 
training methods described in the previous section are the standard operating procedure at the zoo. In general, 
permanent keepers are provided with a longer training period than temporary keepers. Management of animal 
behavior, nutrition, and enrichment is learned on the job, and keepers learn how to respond to animal emergencies 
by reading a manual and by accessing the standard operating procedures for each area. 
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Some attempt to address the lack of documentation of animal-care staff training was made when the Best 
Practices Manual was updated in July 2003 (NZP, AZA Accreditation Progress Report, 2004). The manual lists the 
administrative, compliance, and animal-management training courses that each employee is required to attend: 

 
Core Training Requirements  Supervisor Requirements 

Prevention of Sexual Harassment  Equal Employment Opportunity for Supervisors 

Safety Orientation  Basic Supervisory Training 

Computer Security Awareness Training  Safety Training for Supervisors 

 

Animal Programs Staff Requirements 

Proper handling and use of Smithsonian Institution travel Cards 

Travel Manager 

PeopleSoft 

FarSight 

AZA Management School (curators) 

All pertinent AZA offered training 

Elephant Manager Training 

General computer operation 

SSP and other population management participation/training 

 
As shown in Table 2-1 of the 2004 AZA accreditation report, the number of keepers who participated in 

required training courses increased from one to four. In 2004, none of the 56 keepers at the Rock Creek Park facility 
are scheduled to participate in training courses required by the Best Practices Manual (NZP, Best Practices Manual, 
2003).  

Beyond the list of courses shown above, there is no mention of training in the Best Practices Manual. That 
may be in part because written husbandry standard operating procedures (SOPs) have not existed in all units at the 
zoo. The zoo has made strides in documenting husbandry SOPs in the last year, but it is not apparent that husbandry 
SOPs have been established for each species at the zoo.  

Employees are required to acknowledge, by signature, familiarity with the zoo’s Best Practices Manual. 
However, it is unclear whether any assessment of understanding is carried out. Furthermore, although assistant 
curators are responsible for ensuing that “supervisees are cognizant of and adhere to all National Zoo, SI and other 
policies and procedures” (NZP, Performance Plan, Assistant Curator), the committee was shown no evidence that 
individual assistant curators have developed or implemented plans for what information should be conveyed to 
keepers during training or for how (if at all) knowledge will be assessed to ensure the adequacy of the training.  
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TABLE 2-1. Training and continuing education of animal care staff in the Department of Animal Programs at the 
Rock Creek Park facility from 2001-2004.  

Training and Continuing Education of Curators, 2001-2004 
(including assistant, associate, and general curators) 

 

 2001 2002 2003 2004e 

Curators that Participated in Required 
Trainingb (Number of Classes Attended) 

 

1(1) 1(1) 3(4)a 4(4) 

Curators that Participated in Continuing 
Educationc (Number of Classes Attended) 
 

1(1) 8(14)a 11(20)a 8(12)a 

Total 2(2) 8d(15) 11d(24) 10d(16) 

 

Training and Continuing Education of Keepers, 2001-2004 
(including keepers, museum specialists, and biologists) 

 

 2001 2002 2003 2004e 

Keepers that Participated in Required 
Trainingb (Number of Classes Attended) 

 

1(1) 3(3) 4(4) 0(0) 

Keepers that Participated in Continuing 
Educationc (Number of Classes Attended) 
 

3(4)a 12(14)a 20(27)a 21(24)a 

Total 3d(5) 15(17) 21d(31) 21(24) 

aSome employees attended more than one training/continuing education event during the year.  
bRequired Training includes training classes outlined in the NZP Best Practices Manual (2003). 
cContinuing education includes all non-required training, workshops, conferences, etc. 
dTotal does not equal the sum of the columns because employees who participated in both training and continuing education 
during that year were counted.  
eIncludes training and continuing education events planned for 2004. 
 
Source: NZP, AZA Accreditation Progress Report, 2004; NZP, FY 01 Training, October 16, 2003; NZP, FY 02 
Training, October 16, 2003.  

 

Copyright © National Academy of Sciences. All rights reserved.

Animal Care and Management at the National Zoo:  Final Report
http://www.nap.edu/catalog/11212.html

http://www.nap.edu/catalog/11212.html


38 ANIMAL CARE AND MANAGEMENT AT THE NATIONAL ZOO:  FINAL REPORT 

  

Continuing education for keepers, defined as all training and professional-development events other than 
courses identified in the Best Practices Manual, has also been lacking at the National Zoo. In 2001, only three 
keepers from the Rock Creek Park facility participated in continuing-education events (Table 2-1). In 2004, 21 
keepers are scheduled to participate in continuing-education events. The committee was particularly encouraged by 
the renewed presence of the zoo’s animal-care staff at the AZA national meeting, an event at which they can make 
contacts and mingle with the leaders in their fields.  

Curators 

Requirements for training of supervisors at all Smithsonian Institution facilities are stated in National Zoo’s 
Best Practices Manual and include courses in equal employment opportunity for supervisors, basic supervisory 
training, and safety training for supervisors. In 2003, the zoo determined that all assistant curators in the Department 
of Animal Programs should receive management training through the AZA Management School (NZP, Department 
of Animal Programs - Best Practices, 2003); by the end of 2004, three of the eight assistant curators will have taken 
this course. However, there appears to be little additional training offered to improve leadership and management 
skills specifically of assistant curators at the zoo (NZP, FY 01 Training, October 16, 2003; NZP, FY 02 Training, 
October 16, 2003). Over the last 10 years, most assistant curators at the zoo were hired from the zoo’s keeper staff. 
There is no evidence to suggest that assistant curators promoted from keeper to curator participated in or were 
required to receive any type of leadership or management training peculiar to zoo operation. As a result, the 
management team most directly responsible for the care and well-being of the animal collection consists of people 
who have not received any well-structured formal training during their employment with the zoo.  

The zoo is, however, making some moves in continuing education of its curatorial staff. In 2001, only one 
curator participated in a continuing-education event (Table 2-1); in 2004, eight of the 11 curators are slated to 
participate in continuing-education events. 

Future Assessments of Training Needs 

In May 2004, the National Zoo established a goal of “including individual development plans in the 
performance plans of National Zoo employees in the 2005 performance cycle.” (NZP, Tanner memo, June 2004). To 
determine whether gaps exist in the training of current employees, zoo management has developed a training-
assessment instrument. The instrument will be distributed in September 2004 and will be collected in October, 
November, and December 2004. A training plan will be developed by staff on the basis of results of the survey.  

Findings and Recommendations 

The result of the training system described above is that the quality of training and the ability of new 
personnel to address important organizational needs are highly variable in the zoo. As a result, the zoo’s 
expectations of its animal-care staff are unclear, performance at both curator and keeper levels is not assessed in a 
standard way (if at all), and there is no written guidance or formal policy regarding the information that should be 
imparted during training. When information to be conveyed during training is clearly documented and an employee 
is tested to assess learning of the material, it creates an environment of accountability in which expectations for 
employee performance are clearly stated and employee performance is assessed in an unbiased manner. 

The committee observed isolated cases at the zoo in which a keeper or group of keepers has taken the 
initiative to stay abreast of innovations in the care and management of the species they manage. Generally speaking, 
however, the lack of a well-structured training program has resulted in an animal-care staff that is functioning with 
animal-husbandry knowledge from the early 1990s that has been passed down by word of mouth from keeper to 
keeper. Regular participation by the animal-care staff in continuing education events could have provided a conduit, 
though relatively minor, for updated knowledge into the zoo; however, the failure of the zoo staff to participate in 
continuing-education events over the last 10 years indicates a lack of commitment of senior management to provide 
the animal-care staff with the support and knowledge they require to adequately perform their jobs. 

The current state of the keeper training program creates no expectations for keepers and assistant curators 
to be responsible for staying abreast of innovations and furthering their education in their field. Keepers and 
assistant curators tend not to participate in continuing-education opportunities, because, they state, the animal 
program is understaffed. However, there was no net change in the number of keeper staff from 1993 to 2000 (NZP, 
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Staff Gain/loss Statement 1993–2003, September 24, 2003), even though the size of the zoo’s animal collection 
declined by about 38% (NZP, Status of the Collection Reports, 1993–2002). In fact, as the size of the collection 
continued to decrease after 2000 to less than 50% of its 1993 size, the zoo actually added six keepers to their animal 
programs staff (NZP Staff Gain/Loss Statement 1993–2003, September 24, 2003).  The zoo now has 74 permanent 
keeper positions (NZP, Tanner memo, July 19, 2004).  On the basis of those statistics, staff interviews, and the 
committee’s observations, keeper staffing levels are more than adequate to allow basic husbandry training, 
continuing education, and cross-training on some scale within the zoo. The committee also expects that when the 
central commissary begins operations, this will free up a significant portion of the time the keeper staff spends on 
food preparation. In the committee’s opinion, the general perception that the animal-care staff is understaffed and 
the negative culture that developed as a result is a direct result of senior management’s lack of commitment through 
the 1990s to support the animal-care staff with the resources, training, and leadership necessary for them to perform 
their duties in an effective manner.  

The following list of findings was developed by the committee on the basis of its observations of the Rock 
Creek Park facility, interviews with keepers and curators (assistant, associate, and general), and relevant documents 
provided by the zoo. 

 
Findings: 

• For the most part, the current cadre of keepers at the zoo had no prior experience in the care of zoo 
animals when they began as volunteers or employees of the zoo. Since at least 1992, training for 
keepers has been informal and has not followed a common protocol. Consequently, verbal 
descriptions of the goals and content of training initiatives of the zoo are inconsistent and vague and 
have resulted in husbandry training that is highly variable across the zoo.  

• The lack of formal training or well-structured informal training has been noted in every American 
Zoo and Aquarium Association (AZA) accreditation report since 1992. 

• New keepers follow veteran keepers for a period of a few days to 2 weeks. It appears that this is the 
standard operating procedure and is intended to help new keepers learn how to perform their 
routines. Training times differ, and are longer for permanent keepers than for those being appointed 
to temporary positions.  

• In 2003, the zoo determined that all assistant curators in animal programs should receive 
management training through the AZA Management School; by the end of 2004, three of eight 
assistant curators will have taken this course. There is no documentation that additional training is 
offered to improve leadership and management skills of assistant curators at the zoo.  

• The current state of training and professional development at the zoo does not foster the expectation 
that staff will assume responsibility to stay abreast of innovations and further their education and 
development in their fields.  

• Keepers and assistant curators tend not to participate in continuing education opportunities 
because, they state, the animal program is understaffed. In fact, over the last 10 years, the keeper 
staff increased while the number of animals in the collection declined by 50%. 

• Management of animal behavior, nutrition, and enrichment is learned on the job. Keepers learn how 
to respond to animal emergencies by reading a manual and by accessing the standard operating 
procedures that exist for each area. 

 

Recommendations: 

• The zoo should develop and implement an animal-care training program for its keeper staff 
immediately. This action requires establishing written husbandry protocols for each species at the 
zoo, standardizing the information to be passed to new keepers during training, designing a formal 
assessment of learned information, and instituting a formal system for documenting compliance with 
training requirements.The management team directly responsible for overseeing the day-to-day care 
of the animal collection (assistant curators) must undergo some form of management training. 
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Developing a training program can be a long and complex process, consuming time and resources that the 
zoo may not have in abundance. However, many other large zoos in the United States, such as the Indianapolis Zoo, 
have expended considerable energy to develop strong keeper-training programs. The committee strongly suggests 
that the zoo consider implementing a keeper-training program that has already been developed at another zoo, 
bypassing the need to develop a completely new program, and use its resources to tailor this program to the zoo and 
move its keepers through as rapidly as possible. It may be worthwhile for the zoo to consider hiring an experienced 
training and development specialist to oversee the development of a rigorous training program and corresponding set 
of measures to ensure follow through. Central to the success of any program implemented at the zoo is a common 
understanding and acceptance that training in animal husbandry will benefit the work performance of every keeper 
at the zoo, including those who that have been with the zoo for many years.  

Senior management at the zoo must ensure that any training program implemented include more than 
animal husbandry training for the particular species of animal that an animal care staff member manages. All animal 
care staff must be indoctrinated in the general principles of animal husbandry, welfare, and behavior, as well as the 
preventive health, nutrition, pest management, occupational health and safety, and sanitation programs. As noted in 
Chapter 7, a lack of zoo-wide support for integrated pest management, has led to a paralysis of the IPM program and 
a failure to implement zoo-wide, sustainable programs necessary for long-term control of pests. Senior management 
must ensure comprehensive training of animal care staff, so the staff understands that these other programs require 
their active support to function and benefit the animal collection and improve their own work environment. 
Standardized training in the general principles of animal husbandry, welfare, and behavior at both the Rock Creek 
Park and CRC facilities will also benefit the animal collection by widening the knowledge base at the zoo; allowing 
keepers to assist in other areas, creating more flexibility in coordinating human resources; and providing harmonized 
management of animals that move between the two facilities.  

Comprehensive and rigorous training for all animal care staff, if appropriately developed and implemented, 
can also begin addressing the general perception that the animal program is understaffed. This perception is used by 
all levels of management at the zoo to justify the failure of animal care staff to participate in professional 
development and to stay abreast of the latest advances in animal enrichment and husbandry, whether through formal 
training events or self-education. Training can help establish effective time management skills, identify attainable 
daily goals for the animal care staff, and introduce long-overdue efficiencies.  

It is also essential that any new training program (for keepers or curators) at the zoo instill a sense of 
personal responsibility for the continued professional development of the staff. In that way, the zoo can become a 
“learning organization” as described in the knowledge-management section of this chapter and once again become 
the premier institution where people come to learn about cutting-edge zoologic research and husbandry. 

The Department of Herpetology at the Dallas Zoo is an excellent example of a department that has 
successfully used high expectations to foster the intellectual and professional development of its keeper staff. In that 
department, once new keepers complete their initial training, they are given material for a self-taught course in 
herpetology similar to a university-level herpetology course. The keepers are expected to pass a test on the material 
within 6 months to move beyond a probationary period. All keepers are expected to achieve that goal, regardless of 
previous education or professional experience (Dallas Zoo, Department of Herpetology Manual). 
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4 
 

Review of Individual Animal Deaths at the National Zoo 
 
Part of the charge to the committee was to examine scientifically the causes of recent animal deaths at the 

zoo. The committee evaluated available documentation on the care provided to 33 animals at the Rock Creek Park 
facility and to 15 animals that were housed at the Conservation and Research Center (CRC). Those cases included 
the recently publicized animal deaths referred to in the statement of task and a random sample of animals in the 
megavertebrate collection that had died from 1998 to 2003. The committee evaluated available written records in 
each case; e.g., medical records, pathology reports, curator reports, keeper reports, Specimen Records, euthanasia-
request forms, and internal zoo memoranda and reports. In each case the committee based its evaluation on 
published guidelines and literature and federal statutes. If guidance was not available from these sources, the 
committee relied on professional judgment as noted in the text.  

Rather than focusing solely on the events directly associated with the animal’s death, the committee 
reviewed the care each animal received throughout its life. The committee chose this approach for several reasons, 
foremost being the many instances where the written records pertaining to the events surrounding the animal’s death 
seemed incomplete.  

The committee found recordkeeping deficiencies in 17 of the 48 cases reviewed (see Tables 4-1 and 4-2); 
the majority of deficiences involved medical records. However, since most of the records evaluated by the 
committee were medical and pathology records, this evaluation should not be considered a systematic examination 
of keeper, curator, or nutrition records. In some cases, the recordkeeping deficiencies involved the events 
immediately surrounding the animal’s death; in other cases, the deficiencies occurred over many years preceding the 
animal’s death and raise a question of whether a long-standing lack of attention to the animal’s general health 
contributed to the animal’s death. Because of the incompleteness of the records, the committee was unable to 
determine whether husbandry and veterinary procedures were performed but were not documented, or whether the 
procedures were not performed. This ambiguity left the committee without the information needed to make a 
definitive statement as to the factors that caused or contributed to the animal’s death.   

Another factor in the committee’s decision to include a more comprehensive evaluation of each animal’s 
care was several cases where inadequate care was evident but did not appear to contribute to the animal’s death, and 
would not have been noted in an assessment of the causes of animal deaths at the zoo. Finally, it should also be 
noted that many of the animal deaths that were reviewed by the committee involved geriatric animals with multiple 
terminal conditions. In these cases, it is impossible to determine retrospectively whether each animal’s death was 
caused by a specific instance of inadequate care, the animal’s many medical problems, or a combination of both.  

Due to these many confounding factors,  the committee summarized the pertinent details of each animal’s 
history at the zoo, highlighting instances of inadequate care that were evident from the available records as well as 
recordkeeping deficiencies that raise unanswerable questions about the factors that caused or contributed to an 
animal’s death.  

EVALUATION OF ANIMAL HUSBANDRY, MANAGEMENT, AND VETERINARY CARE  
PROVIDED ANIMALS AT THE ROCK CREEK PARK FACILITY 

In evaluating the causes of recent animal deaths at the zoo, the committee initially examined the available 
records for 23 animals that had recently died at the Rock Creek Park facility (Table 4-1). The public was aware of 
these animals, which included megavertebrates and other species, from reports in the media and written comments 
that were submitted to the committee. The committee found that in the majority of these cases, the care provided the 
animal appeared to be appropriate based on the written records available to the committee. In a minority of cases, 
the committee found evidence of apparent inadequacy of husbandry, management, and/or veterinary care.  

The committee chose to evaluate an additional group of animals whose deaths were not publicized (Table 
4-1). These animals were selected by random sampling of previously unevaluated megavertebrate1 deaths that 
 

                                                           
1 Defined as elephant, hippopotamus, rhinoceros, zebra, bear, giant panda, lion, tiger, cheetah, gorilla, orangutan, 
camel, giraffe, sea lion, seal, Przewalski’s horse, and oryx. 
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Table 4-1. Recordkeeping deficiencies noted in the records of animals that died at the Rock Creek Park facility. 
 

Animal Accession Number Recordkeeping 
deficiencies  

evident 

Recent animal deaths covered by the media or 
identified to the committee in public 
comments  

 

East African Bush Elephant 26223  
Orangutan 100797 X 
Bobcat 103175 X 
Masai Giraffe 104081 X 
Celebes Macaque 104111 X 
Grey Seal 104161  
Two-toed Sloth 105802  
Bengal Tiger 106098  
Masai Giraffe 106318  
Masai Giraffe 106649  
Bacterian Camel 107662  
Barbary Lion 107851  
Barbary Lion 108413  
Vietnamese Pot-bellied Pig 109080  
Cusimanse 110332  
Bongo Antelope 110565 X 
Pygmy Hippopotamus 110963  
Red Panda 111967  
Red Panda 113194  
White-fronted Marmoset 113220 X 
Grevy’s Zebra 113393 X 
Bald Eagle 207549  
Kingfisher 214083  

  
Animal deaths selected by random sampling  
Pygmy Hippopotamus 29218  
Giant Panda 100357  
Kodiak Bear 101108  
California Sea Lion 102584  
California Sea Lion 102590  
Orangutan hybrid 105170  
Gorilla 107566  
Cheetah 110842 X 
Cheetah 113355  
Sumatran Tiger 113442  
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occurred at the Rock Creek Park facility from 1999 to 2003 (NZP, Megavertebrate Pathology Log 1999-2003, 
March 2004). In these 10 randomly sampled cases, the committee found few problems with either the care or 
recordkeeping. The only evident problems involved the lack of a euthanasia form and a question of why an animal 
that had a history of injuries caused by cagemates was not relocated to a less adverse environment.  

In total, the committee evaluated 90% of all megavertebrate deaths that occurred at the zoo from 1999 to 
2003, based on a list of megavertebrate deaths provided by the zoo (NZP, Megavertebrate Pathology Log 1999-
2003, March 2004). The committee concluded that for the majority of deaths reviewed, animal care was appropriate 
based on the written records available to the committee.   

EVALUATION OF ANIMAL HUSBANDRY, MANAGEMENT, AND VETERINARY CARE  
PROVIDED ANIMALS AT CRC 

The committee was aware of only a few animal deaths at the CRC, specifically those of a Grevy’s zebra, a 
Persian onager, and two Burmese Brow-antlered deer (Eld’s deer). Therefore, the committee also evaluated 11 
randomly selected megavertebrate deaths that occurred at the CRC from 1998 to 2003 (NZP, Megavertebrate 
Pathology Log 1999-2003, March 2004).  

Evaluation of these 15 animal deaths at the CRC, which included megavertebrates and other species, 
revealed many deficiencies in veterinary recordkeeping (Table 4-2). Because it is unclear whether veterinary 
procedures were performed but not documented or were not performed, the committee was unable to determine 
whether appropriate preventive and follow-up care was provided to the animals.  These recordkeeping deficiencies 
are discussed in further detail in Chapter 5; the use of multiple recordkeeping systems by veterinary staff members 
at the CRC contributed to this problem.  

In total, the committee evaluated 57% of the megavertebrate deaths that occurred at the CRC from 1999 to 
2003, based on a list of megavertebrate deaths provided by the zoo (NZP, Megavertebrate Pathology Log 1999-
2003, March 2004). The committee concludes from its evaluation of animal deaths at the CRC that there are 
widespread and previously undocumented problems with veterinary recordkeeping at the CRC. As a result, there is 
much ambiguity surrounding the preventive and follow-up veterinary care that was provided to the animals. It may 
be that the appropriate veterinary procedures were performed but not documented, but that determination is 
impossible for the committee to make based on the available records. 

INDIVIDUAL CASE REVIEWS 

 
East African Bush Elephant - Accession #26223  

Between 1997 and her death in 2000, this animal had been diagnosed with osteoarthritis and osteomyelitits, 
and suffered from multiple episodes of abdominal edema, skin lesions, and mastitis. In summer 1997 and fall 1998, 
the animal was tested for tuberculosis with trunk washes. However, from October 1998 until the animal’s death, the 
veterinary staff failed to test the animal for tuberculosis according to the records available to the committee. The 
animal’s medical record contains an entry from February 6, 1999, stating that “tuberculosis or other granulomatous 
disease can not be ruled out” as the cause of clinical symptoms. 

The animal began to lose weight, and her condition became resistant to treatment. In the month before the 
animal’s death, her condition deteriorated, and apparent discomfort worsened as she began to refuse food and 
medication (NZP, Medical Record, Accession #26223). On August 22, 2000, the animal was euthanized because of 
advanced age, severity of clinical symptoms, and poor prognosis. Necropsy revealed extensive pneumonia involving 
60% of the lungs. The pneumonia was caused by a mycobacterial bovine infection, a type of tuberculosis (NZP, 
Pathology Report, Accession #26223).  

It is the judgment of this committee that the veterinary staff should have performed tuberculosis testing in 
accordance with federal regulation, but that the euthanasia of this animal was appropriate and warranted because of 
its deteriorating condition. However, it is not possible for the committee to form a judgment as to whether 
euthanasia would have been necessary if the tuberculosis infection had been discovered. The animal had a number 
of medical problems unrelated to the tuberculosis infection, and it is impossible to determine retrospectively whether 
its deterioration was caused by the tuberculosis infection or by the unrelated medical problems (such as 
osteomyelitis and osteoarthritis).  
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Table 4-2. Recordkeeping deficiencies noted in the records of animals that died at the CRC facility. 
 

Animal Accession Number Recordkeeping 
deficiencies  

evident 
Recent animal deaths covered by the media or 
identified to the committee in public comments 

 

Persian Onager 104834 X 
Grevy’s Zebra 110719 X 
Burmese Brow-antlered Deer 111413 X 
Burmese Brow-antlered Deer 113296  

   
Animal deaths selected by random sampling  
Scimitar-horned Oryx 104710  
Przewalski’s Horse 105791  
Przewalski’s Horse 106006 X 
Oryx Dammah 106054 X 
Oryx Leucoryx 107973 X 
Oryx Leucoryx 108300 X 
Oryx Leucoryx 109698 X 
Scimitar-horned Oryx 110177  
Scimitar-horned Oryx 110612  
Przewalski’s Horse 110627  
Arabian Oryx 111021 X 

 
 
 
 
Orangutan - Accession #100797  

This 33-year-old orangutan with a suspected intestinal obstruction underwent surgery on January 28, 2000 
(NZP, Medical Record, Accession #100797). A 7-cm tumor and 30-cm section of the small intestine were removed 
with nearby lymph nodes. Examination of the tumor and lymph nodes revealed that the tumor was a malignant 
adenocarcinoma that had metastasized to the local lymph nodes. This type of tumor and its spread to local lymph 
nodes suggested a poor prognosis (NZP, Pathology Report, Accession #100797).  Postsurgical recovery was 
uneventful. In March, an old wound on the animal’s neck reopened, and the animal was treated with a round of 
antibiotics. In early May, the orangutan had a 2-week bout of intermittently loose stools and was treated with two 
rounds of antibiotics. On June 18, the animal was started on a 7-day course of antibiotics, although there is no 
notation of whether it was to treat a recurrence of diarrhea or a reopening of the neck wound. On July 25, it is noted 
in the medical record that the animal was lethargic and had a distended abdomen. The animal apparently had 
diarrhea throughout July; five fecal screens were performed, and each fecal screening record notes diarrhea (NZP, 
Clinical Laboratory Report, Clinical Lab No. 2000-1949; 2000-2050; 2000-2133; 2000-2178; 2000-2194). The 
screenings on July 21 and July 24 (NZP, Clinical Laboratory Report, Clinical Lab No. 2000-2178; 2000-2194) both 
indicated gram-negative bacterial overgrowth. The animal developed progressive anorexia and vomiting (NZP, 
Medical Record, Accession #100797). Euthanasia was performed because of the animal’s deteriorating quality of 
life and poor prognosis due to metastatic intestinal cancer (NZP, Request for Specimen Euthanasia, Accession 
#100797; NZP, Medical Record, Accession #100797). Necropsy revealed persistent diarrhea attributed to subacute 
inflammation of the intestine; Salmonella arizonae was cultured from the colon (NZP, Pathology Report, Accession 
#100797). 

In the committee’s judgment, the veterinary care provided this animal was acceptable, and the euthanasia 
was appropriate. The failure to diagnose the Salmonella infection might be viewed negatively, but in the 
committee’s judgment the veterinary staff was warranted in attributing the animal’s diarrhea to complications from 
intestinal resection and intestinal tumors. In addition, the committee could find no fault with the decision to 
euthanize. However, the euthanasia-request form for this animal (NZP, Request for Euthanasia, Accession #100797) 
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was incomplete in that the curator’s signature was missing, and the signature of the representative of the Department 
of Animal Health was dated March 2001, 9 months after euthanasia. In addition, the form indicated that the National 
Zoo director disapproved the euthanasia.  

Allegations have been made that the decision to euthanize was based on an ultrasonogram that was misread 
by the veterinary staff as indicating metastatic liver tumors (Nichols letter to the authors, November 11, 2003). 
There is no indication in the medical record, pathology record, or euthanasia form that ultrasonography was 
performed. The committee was charged with performing a science-based evaluation of recent animal deaths, and it 
is not within its purview to ascertain the validity of that claim. On the basis of the clearly documented diagnosis of 
metastatic adenocarcinoma of the small intestine, a recurrent history of diarrhea, and declining quality of life, it is 
the committee’s judgment that veterinary care and diagnostics performed on this animal were acceptable and that the 
euthanasia was justified. However, the incompleteness of the Request for Euthanasia form is unacceptable. 
 
Bobcat – Accession #103175  

The 23-year old bobcat had a 5-year history of chronic renal disease and osteoarthritis leading to 
progressive inactivity. The curatorial staff, keepers, and veterinarians agreed that euthanasia was the best option for 
the animal and that additional procedures requiring anesthesia, such as trimming the overgrown claws, were not 
indicated because of the advanced renal failure and a prolonged recovery after the last anesthesia procedure (NZP, 
Medical Record, Accession #103175).  

At necropsy, overgrown claws were observed on both front paws that had grown into the adjacent footpads 
(NZP, Pathology Report, Accession #103175).  A benign tumor was found in the adrenal cortex and a malignant 
tumor in the thyroid gland at necropsy that may have contributed to the bobcat’s clinical signs (NZP, Pathology 
Report, Accession #103175). Microscopically, there were multifocal glomerulosclerosis and tubular mineralization 
that resulted in the impairment of renal function. There was histologic evidence of renal secondary 
hyperparathyroidism resulting in fibrous osteodystrophy in the skeleton that contributed to the physical inactivity, 
most likely because of bone pain (NZP, Pathology Report, Accession #103175). 

In the committee’s judgment, based on macroscopic photographs (submitted to NAS, 12-19-2003) of the 
front paws that revealed a lack of local inflammation or infection, the overgrown claws appeared to be a minor 
component of the animal’s deteriorating body condition. The veterinary care provided this animal was acceptable, 
and euthanasia was appropriate and warranted. However, the medical recordkeeping was unacceptable: two different 
sets of medical records were supplied to the committee. 
 
Masai Giraffe - Accession #104081  

The animal was first reported for front leg tenderness in May 1996 and diagnosed with overgrowth of the 
front medial claws in June 1997. This older male giraffe was affected by severe arthritis in his rear limbs and as a 
result developed severe hoof overgrowth. He was treated with several courses of phenylbutazone. At this time, 
planning was begun for hoof trim and radiography in the fall or winter. Anesthesia and immobilization of giraffes 
result in high mortality because of the giraffe’s unique physiology, and anesthesia and immobilization require 
construction of special restraint facilities and behavioral training of the animal (Bush, 1993). An attempt to 
anesthetize and immobilize the animal was made on December 11, 1997, but was unsuccessful because the animal 
would not cooperate and because of the physical limitations of the facility (NZP, Medical Record, Accession 
#104081).  

A second attempt to anesthetize and immobilize the animal was made on April 30, 1998; during this 
attempt, the animal collapsed and died (NZP, Pathology Report, Accession #104081). There are no medical records 
for this animal after March 9, 1998, even though the record reflects that the animal was removed from the collection 
on April 30, 1998 (NZP, Medical Record, Accession #104081). Necropsy revealed that the giraffe regurgitated and 
aspirated rumen contents while recovering from an aborted anesthetic induction (NZP, Pathology Report, Accession 
#104081)—one of the possible complications of anesthesia and immobilization of giraffes (Bush et al., 2002).  

Chronic arthritis and lameness are common causes of morbidity in zoo-maintained giraffes. The veterinary 
staff adequately managed the orthopedic problem for 2 years, and anesthesia was used as a last resort because of the 
high mortality of giraffes under anesthesia. The committee is unable to evaluate the veterinary actions of April 30, 
1998, because there are no entries in the medical record after March 9, 1998, except for a note on April 30 that the 
animal was removed from the collection. 
 
Celebes Macaque - Accession #104111 

This female Celebes macaque was first presented for examination on May 21, 1998, because of weight loss 
and being “not quite herself.” A “very large” firm spherical caudal abdominal mass was detected on physical 
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examination on June 9; after a complete workup, the decision was made to perform an exploratory abdominal 
examination the next day (NZP, Medical Record, Accession #104111), which resulted in an ovariohysterectomy due 
to periuterine endometriosis (NZP, Pathology Report, Accession #104111). No clinical record entries were made 
from June 11 to 13, and it is unclear whether postoperative observation of the animal occurred. On June 14, the 
macaque was immobilized because of poor appetite and failure to produce urine.  Testing revealed urine in the 
abdominal cavity, and the animal was appropriately euthanized as a result (NZP, Medical Record, Accession 
#104111). Necropsy revealed a number of pathologic changes, the most important of which was that “during the 
surgical procedure . . ., a perforation was accidentally induced in the right ureter and the left ureter was inadvertently 
transected” (NZP, Pathology Report, Accession #104111). 

In the committee’s judgment, removal of an abdominal mass is a very difficult surgical procedure, and 
consideration should have been given to bringing in a surgical specialist to assist. No entries were made in the 
medical record made available to the committee for the 3 days immediately after the surgical procedure; so it is 
unclear whether the animal was observed postoperatively. Although the outcome of this case if the surgery had been 
successful will never be known, the immediate cause of death was damage to the ureters at the time of surgical 
resection of the abdominal mass.   
 
Grey Seal – Accession #104161  

This geriatric animal was anorexic and lethargic on August 31, 2002, with a twitch in the neck and face. 
These clinical symptoms were evident the next day; the animal was given antibiotics, and blood was drawn to test 
for West Nile virus. The animal continued to deteriorate, had difficulty breathing, and displayed neurologic signs, 
including twitching and involuntary eye movements. Additional testing (radiography, ultrasonography, 
electrocardiography, and so on) was performed on September 2, and the results suggested the animal had 
encephalitis; steroids and further antibiotics were administered. The animal experienced seizures that night and died 
(NZP, Medical Record, Accession #104161). Necropsy revealed underlying heart disease, an ovarian tumor, and an 
inflammation of the brain caused by the West Nile virus. The cause of death was heart failure. The animal’s 
advanced age, the presence of heart disease, and an ovarian tumor probably predisposed this animal to inflammation 
of the brain after it was infected by the West Nile virus (NZP, Pathology Report, Accession #104161). It is the 
committee’s judgment that the veterinary care provided this animal was acceptable.  
 
Two-toed Sloth - Accession #105802  

On routine physical examination in September 1999, the sloth was first noted to have increased blood 
values suggestive of chronic renal disease (NZP, Pathology Report, Accession #105802). There were no followup 
annual examinations, and the animal was found dead in July 2001. 

The cause of death was acute septicemia that led to cardiac and liver failure due to acute necrotizing 
typhlitis and metritis. Arcanobacter pyogenes was cultured from the heart, and multiple microorganisms from the 
uterus. Chronic renal fibrosis evident at necropsy contributed to but was not the cause of death (NZP Pathology 
Report, Accession #105802). 

Medical records from 1987 until death were reviewed. The veterinary care provided this animal was 
acceptable until 1999 (NZP, Medical Record, Accession #105802). After 1999, there was an apparent failure to 
perform appropriate routine veterinary care and follow-up diagnostics to monitor the animal’s condition. However, 
this animal died from septemia, and morbidity and death from septemia can occur within days or even hours. It is 
plausible that there were no outward abnormal clinical signs from this animal until 24 hours before death.   
 
Bengal Tiger - Accession #106098  

This geriatric animal developed hindleg weakness in 1998 because of spondylosis. The animal was treated 
for the next 4 years with steroids and later nonsteroidal anti-inflammatory drugs (NSAIDs). The spondylosis 
progressed and became severe. The animal became ataxic on September 30, 2002.  The animal was euthanized on 
October 2, 2002, because of deteriorating clinical condition and poor quality of life (NZP, Medical Record, 
Accession #106098). The veterinary care provided this animal was acceptable and euthanasia warranted in the 
judgment of this committee. 
 
Masai Giraffe - Accession #106318 

This 19-year-old female giraffe had rapid onset of anorexia, difficult mastication of food with escape of 
ingesta from her mouth during chewing, and bloating. The course was rapidly progressive (5 days) from onset of 
illness to natural death (NZP, Medical Record, Accession #106318). Necropsy revealed poor body condition with 
widespread serous atrophy of body fat. The teeth were markedly worn to near the gingival line with extensive food 
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impacted in the interdental spaces and associated periodontitis and suppurative gingivitis. In addition, there was 
acute suppurative gastritis of the forestomachs caused by gram-negative filamentous bacteria suggestive of 
Fusobacterium spp. A terminal blood sample revealed profound hypoglycemia and renal dysfunction indicated by 
high blood urea nitrogen and hyperphosphatemia (NZP, Pathology Report, Accession #106318). A similar “clinical 
syndrome” has been reported in captive giraffes associated either with feeding diets insufficient in protein but too 
high in fiber (Fowler, 1993) or with chronic energy malnutrition and hypoglycemia (Ball, 2000). It is apparent that 
consumption of large amounts of bamboo as browse by giraffes at the National Zoo caused serious dental wear and 
gingival infections that later interfered with the animals’ ability to consume adequate nutrients for normal energy 
balance and to prevent progressive inanition.∗ In the wild, giraffes browse on soft small leaves of acacia and other 
trees and are not accustomed to diets with large amounts of roughage. 

In the committee’s judgment, the veterinary care provided this animal was acceptable. Because of the lack 
of peer-reviewed literature on the cause of the animal’s clinical syndrome, it is not possible for the committee to 
determine whether the feeding of bamboo browse contributed to the animal’s death. However, the diet and medical 
records for this animal indicate that the animal care staff failed to manage this animal’s diet appropriately. A diet 
change request form for this animal, submitted on February 14, 2002, and signed by the nutritionist on March 1, 
2002, states that all bamboo is to be discontinued until further notice (NZP, Diet Specification and Diet Change 
Request Form, Accession #106318). Yet, on April 28, 2002, this animal was examined by the veterinary staff for 
lameness in the right front leg. The clinical note indicates this animal climbs the moat in its exhibit to gain access to 
bamboo, and this climbing may have led to the injury (NZP, Medical Record, Accession #106318).  

 
Masai Giraffe - Accession #106649  

This 16-year-old male giraffe had a chronic history of intermittent lameness, especially in both front legs, 
and periodic overgrowth of the foot wall with abscess formation. In early January 2002, the animal had abnormal 
regurgitations and began to have “sour” breath that persisted for several months. The giraffe preferred bamboo to its 
regular diet of hay during its illness. The animal’s condition continued to deteriorate until he was found in sternal 
recumbency with extreme weakness and abdominal distention. Important clinical laboratory findings included 
hypoglycemia, hypocalcemia, hyperphosphatemia, and mild anemia. The giraffe died of natural causes although the 
Zoo staff had decided to proceed with euthanasia because of its deteriorating condition (NZP, Medical Record, 
Accession #106649). At necropsy, the giraffe was found to be in poor nutritional condition as indicated by reduced 
amounts of subcutaneous and body fat and by pericardial and abdominal serous atrophy of fat. There were focal 
erosions of joint cartilage of the radius, femur, and humerus. The gingiva between the molars was receded, and the 
interdental spaces were packed with fibrous plant material. That condition was associated with marked proliferative 
gingivitis that was probably related to the animal’s preference for bamboo to hay. The necrotizing suppurative 
frontal sinusitis probably was related to the abnormal regurgitations. The animal appeared to have died from a 
clinical syndrome that develops in captive giraffes fed a low-protein and high-fiber diet and has been reported in the 
literature (Fowler, 1993). The high-fiber diet fed to this giraffe also resulted in blunting and fusion of villae in the 
small intestine, which may have resulted in malabsorption of some nutrients (NZP, Pathology Report, Accession 
#106649). 

In the committee’s judgment, the veterinary care provided this animal was acceptable. Owing to the lack of 
peer-reviewed literature regarding the cause of this animal’s clinical syndrome, it is not possible for the committee 
to determine whether the feeding of bamboo browse contributed to the animal’s death.  
 
Bactrian Camel- Accession #107662 

This camel was euthanized in January 2004 after at least 6 years of chronic forelimb lameness, which 
responded intermittently to a succession of treatments. She was housed with a male camel beginning in 1990, and 
copulation was noted on several occasions. She had one unborn calf in her lifetime and often had minor skin scrapes, 
abrasions, bite wounds, and hair loss caused by interactions with the male. A left front swollen fetlock was first 
noted on August 29, 1990; however, the problem resolved. In August 1997, she developed a left front lameness that 
continued intermittently in various degrees of severity until death. In October, she was examined with radiography 
while under standing anesthesia; however, no evidence was found to explain the lameness. She was treated with 
antibiotics for a foot abscess and later with NSAIDs for pain as the limping continued intermittently. Radiography 
was repeated twice in 1999, and chronic signs of arthritic changes were noted in left front joints. In March 2000, she 
was suffering from pelvic pain attributed to interaction with the male while in rut. Attempts to diagnose this problem 
                                                           
∗This sentence was edited after release of the prepublication draft to clarify the committee’s views on the 
consumption of large amounts of bamboo by giraffes. 
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definitively were unsuccessful, as radiography of her neck and distal limbs were normal. However, the zoo did not 
have the imaging equipment necessary to obtain spinal radiographs. The animal could not be transferred to a large-
animal clinic for evaluation because she had a chronic diagnosis of subclinical cryptosporidiosis that treatment 
options had failed to resolve. The keeper and curator continued to assess her quality of life as it varied over the 
years. There were indications of “click,” “cracking,” and “popping” noises heard by the keeper from the left and 
right forelimbs beginning in 2001. In April and August 2002, the camel experienced episodes when it could not rise 
and had trembling in the limbs. In September 2002, there were several entries in the clinical notes regarding the 
consideration of euthanasia. Throughout 2003, the camel received a variety of treatments to address her lameness, 
including a glucosamine supplement that provided some relief. Also the animal was separated from the male while 
he was in rut, but she was not voluntarily consuming all medications placed in the feed. Late in 2003, her left front 
leg was progressively bowing with the knee being a few inches lateral to the foot. In January 2004, the animal’s 
quality of life deteriorated progressively, and the decision to euthanize was made by the curatorial, keeper, and 
veterinary staff (NZP, Medical Record, Accession #107662). 

The medical records reviewed were from June 1987 until the euthanasia of the animal on January 17, 2004. 
The animal received a physical examination with blood work about every 1 to 2 years. The camel had chronic left 
front lameness since August 30, 1997, which progressed to degenerative joint disease. Veterinary care was 
appropriate, with at least bimonthly checks beginning in January 2001. Complete diagnostics on the animal included 
radiography, joint taps, blood work, and consultations with outside experts. Treatment included multiple series of 
NSAIDs and chondroprotectants (NZP, Medical Record, Accession #107662). Despite appropriate veterinary care to 
manage the joint deterioration and pain, the camel was experiencing poor quality of life and was appropriately 
euthanized. 
 
Barbary Lion - Accession #107851  

Starting in March 2000, this animal was reported to have difficulty in moving due to spondylosis; in April, 
she developed intermittent anorexia. Dysphagia became chronic and progressive despite therapies. Multiple 
veterinary workups failed to yield a diagnosis. The animal also developed stranguria and urine scalding. The animal 
was euthanized on December 4, 2000, because of severe dysphagia and deteriorating condition (NZP, Medical 
Record, Accession #107851). Necropsy revealed a malignant tumor that metastasized throughout the abdominal 
cavity and affected multiple organs. Tumor impingement on the bladder caused the stranguria, and the animal’s 
difficulty in chewing and swallowing was the result of abnormal nerve function caused by the presence of multiple 
tumors. The pathology report also noted that the ovariohysterectomy performed in November 1995 was incomplete; 
about 15 cm of one uterine horn was found on autopsy (NZP, Pathology Report, Accession #107851). 

The veterinary care provided this animal was adequate. It is the committee’s judgment that the inability to 
diagnose the malignant tumor was not due to a failure on the part of the veterinary team. 

 
Barbary Lion - Accession #108413  

This 14-year-old lion was found dead after an x-ray procedure for chronic lameness. Several anesthetics 
were injected (xylazine, ketamine, and midazolam), and isoflurane was administered for 2 hours with an inhalation 
tube. Two immunizations were performed while the lion was under anesthesia (NZP, Medical Record, Accession 
#108413). He was found dead the next morning with pulmonary edema of unexplained pathogenesis. The xylazine 
concentration in the kidney was found to be “high”; however, appropriate control tissue (such as kidney tissue from 
an animal given a similar amount of anesthetic that had recovered normally) was not assayed for xylazine (NZP, 
Pathology Report, Accession #108413).  

It is not appropriate to conclude that inadequate veterinary care, such as a possible excessive dose of 
anesthetic, was responsible for the death of the lion because it is appropriate veterinary medical practice to 
administer additional doses of an anesthetic to a dangerous animal undergoing a surgical procedure when the initial 
dose fails to provide the desired anesthesia. Tissue concentrations of anesthetics in different animal species after 
death are not available in the published literature, so it is impossible to draw conclusions from the xylazine 
concentration in the kidney. In the committee’s opinion, the veterinary care provided this animal was acceptable. 
 
Vietnamese Pot-bellied Pig - Accession #109080 

This geriatric Vietnamese pot-bellied pig was first examined on June 17, 2002, for possible ascites 
(accumulation of fluid in the abdomen) because of keeper reports of the animal’s “pendulous abdomen and short gait 
on rear legs.” A full clinical workup was performed with ultrasonography and revealed an enlarged heart, 
spondylosis, and a right-sided hydroureter, all attributed to clinical signs of aging, but no signs of free fluid in the 
abdomen. From June 17 to October 17, clinical signs in the animal varied from normal to partial anorexia; on 
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October 9, keepers reported further enlargement of the abdomen. The veterinarian offered to pursue a more intensive 
workup; however, the medical record reflects “that keepers prefer not to work up further at this time” (NZP, Medical 
Record, Accession #109080, Clinical Note, October 9, 2002). On October 17, keepers reported that the animal “is 
worsening and is having difficulty standing.” The pattern of intermittent anorexia continued until October 24, when 
the pig was anesthetized and a full workup performed. Radiographs and ultrasonography revealed “a round 10 cm 
mass noted in caudal, ventral abdomen.” On October 25, “keepers elected euthanasia,” which was humanely 
performed on October 28 (NZP, Medical Record, Accession #109080, Clinical Note, October 9, 2002). At necropsy, 
an adenocarcinoma of the uterus, a leiomyoma of the uterus, and a leiomyoma of the cervix were found (NZP, 
Pathology Report, Accession #109080). 

It is the committee’s judgment that appropriate diagnostic steps were taken to arrive at the cause of the 
animal’s clinical signs, and appropriate veterinary care was given.  However, the medical records indicate that the 
animal keepers, not the veterinary medical staff, were making the medical decisions, including when to euthanize 
the animal (NZP, Medical Record, Accession #109080). It is imperative that trained, competent veterinarians have 
the final authority and accept responsibility for all medical decisions involving animal patients at the National Zoo. 
 
Cusimanse - Accession #110332  

A routine physical examination with blood work on January 10, 2001, revealed blood values suggestive of 
kidney disease (NZP, Medical Record, Accession #110332). Keepers in the unit monitored the animal closely for 
clinical signs of renal insufficiency, such as excessive drinking and urination. Increased water consumption was first 
noted on May 9 with normal urination, defecation, and appetite (NZP, Office of Animal Programs Daily Report, 
Accession #110332). The kidney disease was not followed up in this animal with more frequent veterinary 
examinations. The keeper reported lethargy and an unkempt appearance on Saturday, February 16, 2002. The animal 
was moved to the veterinary hospital for close observation of appetite, drinking, urination, defecation, and attitude. 
Blood work was not performed when the animal was moved to the veterinary hospital because the clinical pathology 
laboratory is not available on weekends. Blood work also was not performed after the laboratory opened on 
Monday. The cusimanse was found dead in its hospital cage on February 20 (NZP, Medical Record, Accession 
#110332). The pathology report confirmed nephrosclerosis with uremia as the cause of death (NZP Pathology 
Report, Accession #110332).  

The medical records from birth to death were reviewed. The veterinary care provided this animal before its 
admittance to the hospital on February 16, 2002, was acceptable. However, the veterinary staff did not recognize 
that the animal was critically ill while in their care. The animal was evaluated each day by the attending clinician, 
and it appeared to be bright, alert, and actively avoiding the presence of humans. However, it is the judgment of the 
committee that blood work should have been done on the first day that the pathology laboratory was available 
(Monday). The animal received less than ideal care because of a failure to perform diagnostics in a timely manner; 
however, it is uncertain whether this failure contributed to the death of the animal, inasmuch as it had a long history 
of renal failure.   
 
Bongo Antelope – Accession #110565  

This female bongo antelope was first seen on November 11, 2000, for “fur loss and sore on the neck.”  On 
December 19, the animal was put under general anesthesia for physical examination, vaccinations, and tuberculosis 
testing. The tuberculosis test site was observed over the next several days (December 20-25,) and was found swollen 
and somewhat enlarged. On January 26, 2001, the keeper reported soft stools and a reduced appetite. On January 29, 
the animal was reported to have watery diarrhea and depression. A physical examination was performed under 
anesthesia, and the animal was treated with a variety of antibiotics over the next few weeks. On May 26, the animal 
was seen for “weight loss with thin appearance with unclear food consumption history.” On May 28 and 29, she was 
reported to have “explosive watery diarrhea.” Over the next 10 days, the animal was examined by a veterinarian 
several times for continued loose stools and chronic weight loss, and a full workup was to be scheduled for the 
following week. On June 15, the animal was found to be “ataxic, with legs trembling” and was anesthetized for 
examination. The medical record indicates that radiographs were taken of the thorax and that a blood sample was 
collected. The next entry in the medical record, on June 16, indicates treatment with flunixin meglumine until 
further notice (NZP, Medical Record, Accession #110565). The animal was apparently euthanized on June 19 
because of a poor prognosis (NZP, Pathology Report, Accession #110565). However, there are no clinical entries in 
the medical record after the physical examination conducted on June 15. Necropsy revealed that the animal had a 
leiomyoma of the uterus, which compressed the adjacent large intestine, and this condition led to the diarrhea noted 
in the weeks before death (NZP, Pathology Report, Accession #110565). 
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The medical records are incomplete; no entries indicate the decision to euthanize the animal. It is unclear 
from the medical record why radiography or ultrasonography was not performed on the abdominal cavity to explore 
the possible cause of the chronic diarrhea. Euthanasia of the animal on the basis of the clinical observations noted in 
the pathology report was appropriate in the committee’s judgment; however, it is impossible to determine whether 
early detection of the tumor would have influenced the outcome of the case.  
 
Pygmy Hippopotamus - Accession #110963  

This 9-year-old animal was found dead on January 27, 2003. The animal failed to eat all of her feed on the 
previous afternoon, but no clinical symptoms were evident. Necropsy revealed lesions on the brain and spinal cord 
and changes in the liver suggestive of acute shock caused by a viral infection of the central nervous system. This 
condition compromised the animal’s respiratory and cardiovascular functioning and resulted in fluid accumulation in 
the lungs and death. Tests for West Nile virus, equine encephalitis (western, eastern, and Venezuelan), and rabies 
were negative. In addition, extensive screening for toxic substances was negative, and analysis of the water quality 
in the animal’s pool revealed nothing unusual (NZP, Pathology Report, Accession #110963). It is the committee’s 
judgment that the veterinary care provided this animal was acceptable.  
 
Red Pandas - Accession #113194 and Accession #111967  

On January 11, 2003, two red pandas were found dead. Necropsy revealed that both animals died from 
accidental exposure to aluminum phosphide, which had been used as a rodenticide in their enclosure (NZP, 
Pathology Report, Accession #113194; NZP, Pathology Report, Accession #111967). At the time of the animals’ 
deaths, pest management was the responsibility of the safety manager. It is the judgment of the committee that the 
veterinary care provided these animals was acceptable. The deaths of the animals were due to a lack of proper 
procedures, including the lack of a formal use plan for the fumigant, no approval system prior to application, and no 
pesticide use policy (see interim report for further discussion). 
 
White-fronted (Geoffrey’s) Marmoset - Accession #113220  

This female marmoset was first seen on August 28, 1997, for a routine physical examination, vaccinations, 
and tuberculosis testing. She was given routine physical examinations, vaccinations, and tuberculosis testing on July 
15, 1998, and all findings were normal. At her annual physical examination on July 22, 1999, an abdominal mass 
was detected and thought be a gravid uterus. As a result of the suspected pregnancy, tuberculosis testing was not 
done and no vaccinations were administered. The next entry in the medical record is from June 1, 2002, when the 
animal was given a dose of ivermectin. On August 19, the marmoset was taken to the veterinary hospital because of 
weight loss. A clinical workup was postponed until August 26 because of other emergencies. At that time, a “firm 
round mass” was located with abdominal palpation and radiographic examination. The mass (diagnosis uncertain) 
was surgically removed, and the animal made an uneventful recovery. There are no other medical record entries for 
August 26. On August 28, the animal was examined because “the abdominal incision had opened and the entire 
gastrointestinal tract was exposed.” In a second operation, a large section of the small intestine was removed. There 
are no medical record entries for the first postoperative day, August 29. The animal was observed, and entries were 
made in the medical record for August 30 and 31 and September 1. No entries are in the medical record for 
September 2-3. On September 4, the marmoset was anesthetized and examined because “she appeared painful and 
her bowel was distended.” A third operation was performed. Because of postsurgical adhesions and intestinal 
perforations, the animal was euthanized (NZP, Medical Record, Accession #113220). 

The clinical management of this case raises several questions: 
 
• Either the medical record is incomplete or no annual physical examinations were performed in 

2000 and 2001, despite the detection of an abdominal mass on July 22, 1999. There also is no 
record that tuberculosis testing and vaccinations were done in 2000 and 2001. 

• The marmoset was seen at the hospital on August 19, 2002, and surgery was performed on 
August 26. There is no documentation in the medical record that this animal was observed 
postoperatively until August 28, when the medical record notes wound dehiscence and 
evisceration of the intestinal tract. 

• After the second surgery on August 28, 2002, there is no indication in the medical record that 
the animal was observed on August 29. 

• There is no documentation in the medical record of how euthanasia was performed.  
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Grevy’s Zebra - Accession #113393 

On May 17, 1999, this animal was examined by the veterinary staff because keepers reported that it had a 
distended abdomen. According to the animal’s medical record, the diet was cut from 2 lb of pellets and 2 flakes of 
hay to 1 lb of pellets and 2 flakes of hay (NZP, Medical Record, Accession #113393). National Zoo documents 
(Wells, 2000b) indicated that at some time during summer 1999, the animal’s diet was increased to 5 lb of pellets 
per day and later reduced to 4 lb of pellets and 4 flakes of hay, which is presumably the diet that the animal was 
receiving in fall 1999. However, those changes were not noted in the medical records, and no nutritionist records 
could be produced for the animal. On November 8, the keeper logs indicated that the animal’s diet was to be reduced 
to 2 lb of pellets and hay would be reduced by half, but there is no indication of what the hay consumption was 
previously or what measurable amount it would then be (NZP, Keeper’s Log, Accession #113417 and 113392. The 
change was not noted in the medical record, although the keeper logs indicated that the veterinary staff was aware of 
the diet change; other zoo documents also indicated the change was at the behest of the veterinary staff (NZP, 
Nichols and Stevens memo, undated; Wells, 2000a). Zoo documents further indicated that the diet was reduced for 3 
or 4 weeks and then returned to about 4 lb of pellets and 3 flakes of hay per day (NZP, Nichols and Stevens memo, 
undated)(Nichols and Stevens; Wells, 2000b). However, the change is not noted in the keeper logs, veterinary 
medical records, or curator report.   

On the afternoon of January 31, 2000, the animal was seen by the veterinary staff after keeper staff saw him 
lying on the stall floor. The animal was sedated for examination, and intravenous fluids and other medications were 
administered. The animal recovered from sedation and was then locked into his stall for the night.  The veterinary 
staff’s examination of the animal and the two other zebras it was housed with led to the veterinary staff further 
reducing the zebras diets (NZP, Keepers Log, Accession #113417 and #113392), though the pathology report and 
nutritionists examination subsequently determined that all animals were underweight (NZP, Keepers Log, Accession 
#113417 and #113392; NZP, Pathology Report, Accession #113393).  

The animal died the night of January 31, 2000, because of hypothermia with inanition as a contributing 
factor (NZP, Pathology Report, Accession #113393). Various internal zoo documents (NZP, Nichols and Stevens 
memo, undated; Wells 2000a and 2000b) generated after the animal’s death indicated that the zoo keepers, the 
curator, and the veterinary staff were apparently aware of the two diet changes that occurred in November and 
December, although the changes were not documented in the available records in a complete fashion, if at all. It is 
unclear to what extent the nutritionist was involved in the decisions, because no nutritionist records could be 
produced for the animal, although there are indications that diet-request forms were submitted to the nutritionist 
(Wells, 2000a).  Some keeper logs pertaining to the animal were not archived, and others were improperly archived. 
In addition, it is apparent that substantial changes were made in the medical record of this animal, as detailed in the 
committee’s interim report.  

In the judgment of the committee, the apparent inadequacies of care contributed to the animal’s death, 
including the failure of the nutritionist to be involved in decisions regarding the animal’s diet, failures by all staff 
involved to document changes to the animal’s diet clearly, and failure of the veterinary staff to assess the animal’s 
body condition properly. In addition, the failure of the veterinary staff to note changes in diet that were prescribed 
by the veterinary staff is unacceptable, as is the incompleteness of the medical record and subsequent changes made 
to the medical record.  

Allegations have been made that attempts were made by the animal care staff to have the veterinary staff 
reevaluate the animal in December and January and that the curatorial staff, although aware of the lack of adequate 
heat in the building, had failed to act. There is no documentation in the keeper or curatorial records to indicate that 
the veterinary staff were contacted, nor was documentation available to indicate that the curatorial staff had been 
informed of the problems with the heating system in the building. The committee was charged with performing a 
science-based evaluation of recent animal deaths, and it is not within its purview to ascertain the validity of these 
claims.  
 
Bald Eagle - Accession #207549  

On July 3, 2003, at about 7:15 a.m., the bald eagle was found seriously injured on the ground in the center 
area of its outdoor flight cage. No health problems had been reported. The bird was treated for shock and tissue 
trauma with antibiotics, an anti-inflammatory drug, pain medications, and fluid therapy at the veterinary hospital. 
Blood values were normal except for a highly increased creatine phosphokinase due to muscle and tissue damage. 
On July 4, the bird was anesthetized again for wound management, but it suffered cardiac arrest at 10:14 a.m. A 
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catheter was placed and cardiopulmonary resuscitation with appropriate drugs was initiated, but death was called at 
10:25 a.m. The cause of death was cardiac arrest (NZP, Medical Record, Accession #207549). 

There was no evidence cited in the pathology report to suspect any underlying disease or condition that 
would make this animal particularly vulnerable to a predator attack. The eagle was probably attacked by a fox, given 
evidence at the exhibit and the nature its wounds (NZP Pathology Report, Accession #207549). The most likely 
scenario is that the fox entered the cage to consume food left for the eagle, the fox was attacked by the bird, and the 
eagle faired badly in the resulting conflict. It is the committee’s judgment that the veterinary care provided this 
animal was appropriate, though it may be that failure to inspect the cage or perform necessary maintenance made it 
possible for the fox to penetrate the eagle’s flight cage. 
 
Kingfisher - Accession #214083  

This kingfisher had been successfully treated for pulmonary aspergillosis in March and April 2002, which 
involved 8 weeks of intensive care at the veterinary hospital (NZP, Medical Record, Accession #214083). On 
August 14, 2002, the animal was taken to the Veterinary Hospital for treatment of aspergillosis, including 
nebulization, administration of fluids, and force–feeding of a nude mouse containing steroid medication (NZP, 
Pathology Report, Accession #214083). On August 15, the kingfisher was found dead at the Veterinary Hospital; the 
pathology report indicated that the animal was found with his head caught in a plant on August 10 and was 
monitored over the next 2 days. Other than a prescription for itraconazole and clotrimazole, there are no clinical 
notes in the medical record from June 6, 2002, to August 15, 2002, when a note indicated that the animal was 
removed from the collection (NZP, Medical Record, Accession #214083). Necropsy revealed that the animal died 
from necrotizing myocarditis caused by the West Nile virus. The heart, spleen, kidney, and brain were found to be 
positive for West Nile virus (NZP, Pathology Report, Accession #214083). 

The medical records and laboratory work were reviewed from 1998 with the pathology report. This animal 
died from cardiac lesions caused by the West Nile virus. The nude mouse body found lodged in the anterior 
esophagus of the animal was not noted as a cause of death in the pathology report (NZP, Pathology Report, 
Accession #214083). The force-feeding of mouse pups is considered an appropriate procedure for delivery of 
medication to a kingfisher in the judgment of the committee.  
 
Pygmy Hippopotamus - Accession #29218  

This geriatric animal had a year-long history of stiff gait and intermittent anorexia. An examination done 
under anesthesia on October 1, 1999, revealed severe renal failure, and the animal was euthanized (NZP, Medical 
Record, Accession #29218). Necropsy revealed polycystic kidney disease. The animal was the sixth pygmy 
hippopotamus to die with polycystic kidney disease; five of the six were related, and further investigative work was 
initiated to understand this disease in pygmy hippopotamuses better (NZP, Pathology Report, Accession #29218). It 
is the committee’s judgment that the veterinary care provided this animal was appropriate and euthanasia warranted. 
 
Giant Panda - Accession #100357 

This giant panda, 28 years 7 months old, had a long history of chronic renal failure, bridging spondylosis of 
the thoracolumbar vertebrae with mineralization of intervertebral disks, and degenerative osteoarthritis of the left 
elbow and carpus.  Chronic epistaxis, decreased exercise tolerance, and keratitis with corneal ulceration had reduced 
the quality of this animal’s life until zoo keepers and veterinary staff agreed on euthanasia (NZP, Medical Record, 
Accession #100357).  At necropsy, there was severe nephrosclerosis with focal interstitial nephritis, cardiomegaly 
with myocardial fibrosis, degenerative osteoarthritis involving multiple joints, and thrombosis of ecstatic vessels of 
the nasal turbinates (NZP, Pathology Report, Accession #100357). This geriatric giant panda had a number of age-
related diseases that were diagnosed and treated in an acceptable manner before it was appropriately euthanized. 
 
Kodiak Bear - Accession #101108 

This 27-year-old animal was euthanized on May 10, 2002, because of electroretinographically proven 
blindness (no electric activity when tested under anesthesia on September 24, 2001), skin wounds, and liver cancer 
(NZP, Medical Record, Accession #101108). At autopsy, a hepatocellular carcinoma with wide metastatic disease 
was found, in addition to the eye lesions and multiple other geriatric and complicating illnesses (NZP, Pathology 
Report, Accession #101108). It is the judgment of this committee that the veterinary care provided this terminally ill 
animal was acceptable, and euthanasia appropriate and warranted.  
 
California Sea Lion - Accession #102584  
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This geriatric animal had suffered from cough for 2 months and was treated with a variety of drugs to 
combat suspected bacterial and fungal infections but continued to decline and have difficulty in breathing (NZP, 
Medical Record, Accession #102584). Euthanasia was performed on November 14, 2003, because of worsening of 
chronic respiratory distress despite prolonged treatment (NZP, Request for Specimen Euthanasia, Accession 
#102584). Necropsy suggested that laryngeal dysfunction caused the animal’s respiratory distress (NZP, Pathology 
Report, Accession #102584). It is the judgment of this committee that the veterinary care provided this animal was 
acceptable, and that euthanasia was appropriate and warranted for this geriatric animal because of the clinical 
findings. 

 
California Sea Lion - Accession #102590  
This female sea lion was euthanized on February 2, 2001, because of severe liver disease. At autopsy, severe 
cholestasis, jaundice, renal bile casts, and a variety of unsuspected other abnormalities were found; the animal was 
also geriatric (NZP, Pathology Report, Accession #102590). It had become acutely anorexic. Diagnostics revealed 
severe hyperbilirubinemia, pointing to a major hepatic problem (NZP, Medical Record, Accession #102590). It is 
the judgment of this committee that the veterinary care provided this geriatric animal was acceptable, and euthanasia 
was appropriate and warranted. 
 
Orangutan hybrid - Accession #105170 

This male orangutan was euthanized at the age of 14 years on October 18, 1999, because of recurrent 
severe air sacculitis (Pseudomonas) that had existed for 2.5 years. The animal was born in 1983, and numerous 
clinical-chemistry and hematology findings are recorded, but several anesthesia records are not included. On May 
22, 1995, he was noted to have wounds on the neck and arm that healed well. Digital wounds were cast, but he was 
bitten again by Azy (another male) on July 31 and sustained severe local tissue damage. Antibiotics and other 
medications were given, and many immobilizations followed the injuries. Annual examinations, tuberculosis tests, 
and vaccinations are all well recorded. In 1996, a cough was noted, and air sacculitis was suspected. Pseudomonas 
was cultured and antibiotics were administered. In March 1997, bronchoscopy revealed much suppurative exudate in 
the airways. Medications were poorly accepted. Many antibiotics were administered, and nebulization was tried to 
get drugs to the air sacs, but all failed to stop progression of the bacterial air sacculitis. There was extensive 
documentation of veterinary care, and the keeper records are abundant (NZP, Medical Record, Accession #10170). 
Despite extensive therapeutic attempts to resolve the lung and air sac problems caused by Pseudomonas, the 
animal’s condition deteriorated, and euthanasia was performed (NZP, Request for Specimen Euthanasia, Accession 
#105170). At necropsy, the clinical diagnosis was confirmed as bronchopneumonia, and a pulmonary abscess was 
found (NZP, Pathology Report, Accession #105170). 

It is the committee’s judgment that the veterinary care provided this animal was acceptable, and the 
euthanasia appropriate and warranted. There is an issue with the husbandry provided this animal. The animal 
received multiple injuries from other hostile orangutans, and it is unclear to the committee why the animal continued 
to be exposed to them.  
 
Gorilla - Accession #107566  

This animal was obtained from another institution and was in the care of the National Zoo for 13 years. 
Recurrent problems were periodontal disease, minor wounds and abscesses as a result of fighting among cagemates, 
otitis externa, arthritis, and overweight. Wounds were treated as needed, and she received regular dental treatments. 
The arthritis was treated chronically with NSAIDs and chondroprotectants. In 1998, variable intermittent changes in 
weight, appetite, and mobility were noted. An examination on February 24, 1999, indicated increased liver enzymes 
and an abnormal liver structure on ultrasonography. A liver biopsy was not done, because of the inability to check 
clotting times and the risk of blood loss in case of increased vascularity. The changes in the liver of this animal were 
considered chronic although the animal’s liver enzymes were normal 4 months earlier (NZP, Medical Record, 
Accession #107566).  

An examination on February 25, 2000, indicated severe periodontal disease, increased heart size with a soft 
murmur, spondylosis, abnormal liver structure, and two large fluid-filled structures in the abdomen on 
ultrasonography. In late March 2000, the animal was observed to have periods of lying down more often and to be 
less responsive or more depressed, and she was reported to be weak with noticeable tremors and increased 
respiratory rate on some days. Tachypnea, possible ascites, and occasional light-colored stools were reported on 
April 5, 2000. On April 9, the animal was recumbent with dyspnea and a distended abdomen and was unable or 
unwilling to rise. Physical examination revealed a loud systolic murmur, fever, and possible pulmonary edema, 
ascites, and hepatomegaly. Blood work revealed anemia, increased white-cell count, and increased bilirubin. 
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Regurgitation of gastric contents revealed a large amount of blood. She appeared to improve until April 13, 2000, 
when she fell, cut her leg, was unable to rise, and appeared disoriented. The decision was made to euthanize the 
animal because of her moribund condition associated with advanced hepatic disease and right-sided heart failure 
(NZP, Medical Record, Accession #107566). 

Necropsy revealed a cholangiocarcinoma that had metastasized to regional lymph nodes, had irritated the 
pancreas resulting in a chronic focal pancreatitis, and had caused a chronic mild cholecystitis (NZP, Pathology 
Report, Accession #107566). Medical records and that pathology report were reviewed from April 3, 1987. Several 
outside experts (DVM, MD, and DDS) were consulted on numerous occasions in the latter years of this animal’s 
life. It is the judgment of the committee that the veterinary care provided this animal was acceptable and that 
euthanasia was warranted.  
 
Cheetah - Accession #110842  

This animal was euthanized on June 28, 1999, because of deteriorating condition and a poor prognosis after 
a 12-month history of renal failure (NZP, Pathology Report, Accession #110842; NZP, Medical Record, Accession 
#110842). It is the committee’s judgment that the veterinary care and husbandry provided to this animal were 
appropriate. However, no euthanasia-request form could be produced, although it was noted in the animal’s file that 
the curator failed to produce the form after repeated requests from the registrar (NZP, Murphy memo, July 25, 
2001).  
 
Cheetah - Accession #113355  

On November 27, 2002, this animal was reported as depressed and as having partial anorexia. Blood work 
revealed renal failure (NZP, Medical Record, Accession #113355). The animal’s condition worsened, and it was 
euthanized on December 5 because of deteriorating condition and poor quality of life (NZP, Request for Specimen 
Euthanasia, Accession #113355). Necropsy revealed chronic interstitial nephritis, which caused the renal failure 
(NZP, Pathology Report, Accession #113355). It is the committee’s judgment that the veterinary care provided this 
animal was acceptable, and euthanasia was appropriate and warranted.  
 
Sumatran Tiger - Accession #113442  

This neonatal Sumatran tiger died on June 24, 1999, because of aspiration of amniotic fluid during a 
difficult delivery (NZP, Pathology Report, Accession #113442). It is the judgment of this committee that the 
veterinary care provided to this animal was appropriate. 

 
Persian Onager - Accession #104834  

On July 16, 2000, this animal was reported to be drinking excessively and had passed blood by rectum, but 
it looked fine and was in good body condition. The animal was found dead on July 17 (NZP, Medical Record, 
Accession #104834).  Necropsy revealed that the animal died from salmonellosis (to which equids are particularly 
susceptible). The necropsy report suggests (in a handwritten note at the bottom of a page) that the animal may have 
been infected by Salmonella that earlier had caused the death of a scimitar-horned oryx at the zoo, inasmuch as the 
onager had been transported in the same trailer as the oryx. The exhibit area had been sterilized, but the trailer had 
not been sterilized. However, no documentation that the trailer had failed to be sterilized was available other than 
the handwritten note in the necropsy report and the same allegation in a clinical note (NZP, Medical Record and 
Pathology Report, Accession #104834).  

It is the judgment of this committee that the veterinary care provided this animal was acceptable. Owing to 
a lack of adequate records, the committee could not ascertain whether the onager acquired Salmonella as a result of 
a failure of the husbandry staff to sterilize the trailer before the onager was transported.  

 
Grevy’s Zebra - Accession #110719  

This animal was found dead on January 22, 2000. Necropsy revealed that the animal died from inanition 
and hypothermia (NZP, Pathology Report, Accession #110719). The failures of the keepers to provide hay ad 
libitum in accordance with established procedure, to post the diet of the animal, to report problems with heat lamps, 
and to bed the animal heavily and lock it into its stall (NZP, memo to CRC Union Steward, May 25, 2000; NZP, 
memo to CRC keeper, March 29, 2000a; NZP, memo to CRC keeper, Marcy 29, 2000b; NZP, memo to Deputy 
Director, December 7, 2000; NZP, memo to CRC keeper, February 9, 2001) all contributed to the death of the 
animal. 

Although veterinary care did not contribute to the death of this zebra in the committee’s judgment, the 
medical record raises concern as to whether the animal received adequate attention from the veterinary staff at the 
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CRC. The animal was born in 1989 and arrived at the Rock Creek Park facility from the St. Louis Zoo in July 1992. 
During its stay at the Rock Creek Park facility, it had a history of chronic recurring laminitis and lameness that 
required repeated prednisone and diuretic treatment. During its stay there, it was vaccinated on a regular schedule 
for rabies, tetanus, and encephalitis. The final clinical entry in the medical record before the animal was transferred 
to the CRC was, “Annual hoof trim and dental should be adequate” (NZP, Medical Record, Accession #110719).  

After the animal’s transfer to the CRC, there are a series of clinical notes in the medical record from 
January 30 to February 21, 1998, to treat the animal with a steroid and diuretic for lameness and leg edema. Other 
than parasite screens in 1999, there are no additional medical entries for this animal until a notation on January 22, 
2000, that the animal was found dead in its stall.  There is no evidence in the medical record that the animal received 
annual vaccinations, hoof trims, or dental examinations. Further complicating the issue, at the time of this animal’s 
death, its medical record was being simultaneously maintained in three record systems. Some time after the animal’s 
death, the MedARKS record was updated by the addition of the clinical notes from January and February 1998, as 
evidenced by the differences in the animal’s MedARKS record between a printing on March 30, 2000, and on June 
23, 2003.  

 
Burmese Brow-antlered (Eld’s) deer - Accession #111413  

On March 10, 2001, this animal was attacked by a pack of dogs and suffered lameness in the front and rear 
legs. The lameness in the left rear leg failed to resolve, and the animal was examined twice under anesthesia—
March 19, 2001, when annual vaccinations were also administered, and March 29, 2001. A ruptured ligament was 
suspected, and surgery was performed April 20, 2001. The clinical-note entry for that date indicates that during 
intubation, the animal had a strong laryngeal reflex and chewing movements that severed the intubation tube. A 
tracheotomy was performed to retrieve the intubation tube from the trachea. The clinical note indicates that the 
animal was reintubated and surgery continued. However, in the rest of the clinical note, there is no mention of what 
surgical procedure was performed; in fact, the rest of the clinical note is identical to the clinical note of March 19, 
which details a physical examination, radiographs, and vaccinations that were performed.  Therefore, it is unclear 
what, if any, surgical procedure was performed on the animal’s left rear leg (NZP, Medical Record, Accession 
#111413).  

After the surgery on April 20, 2001, there are no clinical notes until May 2, 2001, when the animal was 
anesthetized for an examination and radiography. The animal had surgery again on May 10, 2001, to repair the 
anterior cruciate ligament. The clinical note suggests that the animal’s joint had been clamped with nylon strands 
during the previous surgery on April 20, 2001, and that the radiographs on May 2, 2001 showed misalignment of the 
clamps. However, neither the April 20, 2001 nor the May 2, 2001 clinical entry reflects this information. During the 
surgery on May 10, 2001, the clamping on the joint was modified, and it was noted that the posterior cruciate 
ligament was ruptured. Screws were used to attach a tendon graft taken from the patella to the cruciate attachment of 
the femur. External fixation of the joint was placed with the use of pins placed in the femur and the tibia. After the 
surgery, there are no clinical entries from May 11, 2001 to May 17, 2001 (NZP, Medical Record, Accession 
#111413). 

On May 18, 2001, the animal was observed with one of the external fixation pins removed from the leg and 
bent. The animal was anesthetized to replace the external fixation pins, and radiographs were taken to confirm that 
the patellar graft and joint clamping were sound. After the surgery, there are no clinical entries from May 19, 2001 
to May 28, 2001 (NZP, Medical Record, Accession #111413). 

On May 29, 2001, the clinical entry reflects that the animal did not want to get up on May 28, 2001. The 
animal did stand on May 29, 2001, but swelling was noted in the leg, and palpation revealed a fracture. The animal 
was anesthetized, and the bone was set and stabilized with pins. The next clinical entry, on June 1, 2001, notes that 
drug therapy was continued and that food consumption was minimal. An entry on June 6 indicated that the drug 
regimen was modified, and an entry on June 10, 2001 indicated that the pins had broken through the skin and were 
exposed about 0.5 inches; the wound was cleaned and the medications were to be continued. On June 12, 2001, the 
animal was unable to rise owing to a refracture of the femur. Euthanasia was performed (NZP, Medical Record, 
Accession #111413).  

This animal was euthanized because of multiple leg injuries that resulted from the attack by a pack of dogs, 
and it is the committee’s judgment that euthanasia was medically justified. However, the medical record raises 
concern because there were no clinical entries in the medical record after each surgical procedure until the next 
clinical problem arose, so it is not clear whether the animal was observed postoperatively.  In addition, the medical 
entry that was made on April 20, 2001, is unacceptable, in that it fails to document the surgical procedure that was 
performed and indicates that the animal received vaccinations that had already been administered in the previous 
month.  
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Burmese Brow-antlered (Eld’s) Deer - Accession #113296  
A 12-year-old Eld’s deer was found dead, due to an apparent dog attack on March 10, 2001 (NZP, 

Pathology Report and CRC Veterinary Clinician’s Pathology Questionnaire, Accession #113296). The medical 
record was reviewed from April 1998 until the animal’s death. It is the judgment of this committee that the 
veterinary care provided this animal was acceptable. 
 
Scimitar-horned Oryx - Accession #104710  

This animal was euthanized on April 21, 1999, due to advanced age, chronic lameness, and poor prognosis 
(NZP, Request for Specimen Euthanasia, Accession #104710). It is the committee’s judgment that the veterinary 
care provided this animal was acceptable, and euthanasia was appropriate and warranted. 
 

Przewalski’s Horse - Accession #105791  
This horse was first noted to have a nasal discharge and poor body condition on December 14, 1999, and it 

was extensively worked up and treated over the next 8 months, including multiple endoscopy of the trachea, 
rhinoscopies of the nasal cavities, and radiography of the head. The animal was diagnosed with an intestinal parasite 
(treated with antihelmintics) and rhinitis and sinusitis (treated with multiple antibiotics through the middle of June 
2000). The infection in the nasal cavity improved intermittently but was not resolved.  On August 31, 1999, the 
animal was noted to have audible upper respiratory noises and continued poor body condition. The animal was 
started on antibiotics again but was not consuming all of its medicated feed. On September 5, the animal was 
observed to have a ruptured mass on the left maxilla. A physical examination under anesthesia and consultation with 
a local equine practitioner were planned for the next day, but the horse was found dead the next morning (NZP, 
Medical Record, Accession #105791). Necropsy determined that the animal died of sepsis (an infection and toxins 
spread via the blood) caused by a chronic Streptococcus zooepidemicus infection of the left guttural pouch. S. 
zooepidemicus was also cultured from the lung and heart (NZP, Pathology Report, Accession #105791). 

Medical records were reviewed for January 1, 1984, to death. A guttural pouch endoscopy was considered 
twice in January 1999 to rule out infection, but it was not performed because the animal’s sinuses and guttural 
pouches appeared normal on radiographs. In the committee’s judgment, the decision not to perform a guttural pouch 
endoscopy was acceptable based on the diagnostics performed.  
 

Przewalski’s Horse - Accession #106006  
This animal was treated for lameness in May and June 1995. In August and September 1999, the animal 

was treated again for lameness with multiple drug therapies and corrective shoeing. In September 1999, radiographs 
showed severe laminitis (inflammation of lamella covering the last digital bone in the hoof). The prognosis was 
poor, and euthanasia was elected (NZP, Animal Health Patient Records, Accession #106006; NZP, Pathology 
Report, Accession #106006).  

Medical records were reviewed for June 28, 1995, to death. The medical record appears to be complete; 
there is a continuous record from 1984 until the animal’s death. However, numerous entries in the specimen record 
(NZP, Specimen Record, Accession #106006) of medical observations and vaccinations do not appear in the 
medical record. Evaluation of the specimen record and medical record in conjunction makes it appear that 
preventive medicine and veterinary care were acceptable in the committee’s judgment. However, the incompleteness 
of the medical record is unacceptable.  
 

Oryx Dammah - Accession #106054 
This animal was anesthetized on September 13, 2002, for a general examination, blood work, and 

radiography of the left stifle, pelvis, femur, and sacral vertebrae because of difficulty in standing. The suspected 
hindquarter injury was a ruptured femoral head ligament. After good recovery from anesthesia, the oryx was housed 
in a bedded and padded stall and was later noted to be standing and interested in food. The medical record notes that 
the animal charged and hit the door with its head and the base of its horns; however, the animal’s condition after 
hitting the door is unclear. The animal was found dead on September 14 (NZP, Medical Record, Accession 
#106054). The necropsy was unable to identify the cause of death (NZP, Pathology Report, Accession #10654).  

The medical records were reviewed for August 4, 1984, to death. There is a continuous medical record 
from 1984 until the animal’s death with no obvious gaps; however, numerous entries in the specimen record (NZP, 
Specimen Record, Accession #106054) of medical observations and vaccinations do not appear in the medical 
record. Evaluation of the specimen record and medical record in conjunction makes it appear that the veterinary care 
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provided the animal was acceptable in the committee’s judgment. However, the incompleteness of the medical 
record is unacceptable.  
 
Oryx Leucoryx - Accession #107973  

This animal was euthanized on July 15, 1999, after a 3-month history of severe lameness in the left hind 
leg. The animal had an ossifying hematoma on the left stifle (the joint roughly equivalent to the human knee), which 
impaired walking. The animal was in poor body condition and lagged behind the herd (NZP, Medical Record, 
Accession #107973). The stifle lesion was most likely the result of an injury that had not healed normally because of 
the constant motion in the joint (NZP, Pathology Report, Accession #107973).  

The Specimen Record was reviewed from the animal’s arrival at the National Zoo on February 18, 1988, 
until it was euthanized in July 1999. Medical records were provided by the zoo only from June 10, 1999 to the date 
of euthanasia. It is the committee’s judgment that the veterinary care provided this animal during this short period 
was acceptable. However, there is no indication in the medical record or Specimen Record that the animal received 
any veterinary care, physical examinations, or preventive medicine between February 28, 1988, and June 10, 1999. 
The animal was appropriately euthanized because of her deteriorating quality of life; however, it is unclear, owing to 
the failure to keep appropriate medical records, that she was receiving appropriate husbandry or medical care before 
June 1999.  Because of the incompleteness of the medical record, the committee was not able to assess whether 
inadequate veterinary care contributed to the animal’s death. 

 
Oryx Leucoryx - Accession #108300  

On July 15, 2001, this oryx was housed with a female herdmate, and both were fasted for a preshipping 
examination the next day (NZP, Pathology Report, Accession #108300). Overnight, the oryx was gored in the left 
side several times by the herdmate (NZP, Medical Record, Accession #108300). During anesthesia induction for 
transport to the veterinary hospital, the animal thrashed several times, a substantial amount of dirt lodged in its 
mouth. Attempts to clean the mouth of dirt were unsuccessful before intubation was necessary. The animal’s 
wounds were cleaned, and drains were placed to promote wound drainage. The animal was maintained at the 
hospital on antibiotic therapy for 3 days. On July 19, 2001, the oryx had an increased respiratory rate and appeared 
depressed and unsteady when standing. She was anesthetized the next day for the drain removal. During anesthesia, 
xrays were taken and showed that the animal had pneumonia. The animal suffered cardiac arrest and died while 
under anesthesia (NZP, Medical Record, Accession # 108300). The pathology report determined the cause of death 
to be cardiac arrest while under anesthesia complicated by aspiration pneumonia and glomerulonephritis (NZP, 
Pathology Report, Accession #108300). 

The medical records for May 10, 2000, to death were reviewed. Preventive vaccinations and husbandry 
care appear to have been adequate in the period reviewed. The zoo did not provide medical records prior to May 
2000, and the specimen record (NZP, Specimen Record, Accession #108300) reflects only one medical observation 
and no vaccinations from the time the animal was released from quarantine on arrival in fall 1988 until May 10, 
2000.  Therefore, the committee was unable to assess the veterinary care and preventive medicine provided the 
animal during this 12-year period.  The pathology report indicated that the animal had been azotemic since May 
2001; however, the medical record available to the committee contains no record of blood work or mention of this 
condition. In the committee’s judgment, the aspiration of dirt during the sedation of the animal was not caused by 
failure of the veterinary staff to administer anesthesia properly; sedation of wild animals can be difficult even for 
well-trained and experienced veterinarians. However, the committee was unable to assess veterinary care before the 
incident because of recordkeeping deficiencies. 

 
Oryx Leucoryx - Accession #109698  

This animal was euthanized on July 24, 2001, after a 6-day history of lameness. The timeline of events for 
this animal is unclear in that the entries in the medical record contradict one another. Clinical notes entered in the 
medical record indicate that an examination was performed under anesthesia on July 16, 2001; that the animal 
developed an abnormal gait on July 19, 2001; and that it was found down and unable to get up on July 20, 2001, at 
which time steroids and the NSAID Ketofan were administered. However, the July 20, 2001 clinical entry contains a 
comment that the animal was anesthetized on July 15, 2001, displayed an abnormal gait on July 16, 2001, and was 
found down and unable to stand on July 17, 2001. The comment further states that steroid therapy was initiated for 
36 hours but that the animal showed no improvement. No prescription for steroid therapy is entered into the medical 
record until July 20 (NZP, Medical Record, Accession #109698). Further complicating the events, the Specimen 
Record indicates that the animal was anesthetized on July 16, 2001, was observed lame on July 17, 2001, and was 
unable to stand and had steroids and Ketofan administered on July 18, 2001 (NZP, Specimen Record, Accession 
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#109698). Over the next 3 days, the animal was still unable to stand and because of its deteriorating condition was 
euthanized on July 24, 2001 (NZP, Medical Record, Accession #109698).  

The medical record contained no entries from December 1990 (5 months after birth) to May 2000 (14 
months before death). However, the specimen record (which is compiled from input from the veterinary and 
nutritionist staff as well as input from the assistant curators regarding behavioral observations and husbandry 
procedures performed by keepers) documents that the animal was treated by veterinary staff in March and 
September 1991, but that no further interaction with the veterinary staff occurred until May 2000. The specimen 
record entries in March and Spetember 1991 reveal deficiencies in the veterinary record and indicate to the 
committee that the specimen record does reflect the care provided to this animal. 

In the committee’s judgment, veterinary care provided the animal from 1992 to 2000 was unacceptable 
owing to the lack of veterinary observation or vaccination. However, the animal was appropriately euthanized, 
inasmuch as its condition was deteriorating because of the inability to rise. The cause of the animal’s clinical 
symptoms is unknown to the committee because the pathology report provided by the zoo was incomplete and did 
not contain final diagnoses or a cause of death (NZP, Medical Record, Accession #109698).  
 

Scimitar-horned Oryx- Accession #110177  
This animal was found dead on November 23, 2001, owing to multiple liver abscesses (NZP, Pathology 

Report, Accession #110177). A slight lameness had been reported that resolved about 4 months before the animal 
was found dead. The animal was weighed at that time, and no weight loss was evident (NZP, Medical Record, 
Accession #110177). The pathology report states the animal was in good nutritional condition (NZP, Pathology 
Report, Accession #110177). It is the judgment of this committee that the veterinary care provided this animal was 
appropriate. 

 
Scimitar-horned Oryx - Accession #110612 

This female scimitar-horned oryx was known to be pregnant and approaching her delivery date. She 
separated from the herd on July 17, 1999, and was observed to be straining on July 20, 1999. When checked at 8:00 
p.m. on July 20, the oryx was reported “up moving around, didn’t appear to be in too much discomfort.” Blood was 
observed on her rear legs. She was found dead the next morning (NZP, Pathology Report, Accession #110612). The 
pathology report indicated that death was due to dystocia caused by a malpositioned large male fetus. Dystocia 
resulted in a uterine rupture and extensive hemorrhage “suggestive of a prolonged dystocia event” (NZP, Pathology 
Report, Accession #110612). 

In the committee’s judgment, this animal, which is extinct in the wild and was part of an artificial-
insemination project, should have been observed throughout the night or until a successful delivery had been 
achieved. However, the committee acknowledges that even with observation, this animal may not have survived. 
The veterinary and animal care staff at the zoo should have an established protocol for pregnant females as their 
delivery date approaches and the first stages of labor are observed.   
 

Przewalski’s Horse - Accession #110627 
This animal was found dead on July 23, 2000, owing to a lightening strike (NZP, Pathology Report, 

Accession #110627). The medical record was reviewed for May 1992 to death. In the committee’s judgment, the 
veterinary care provided this animal was acceptable. 
 

Arabian Oryx - Accession #111021  
In February 2000, this animal was treated for a gore wound and was noted to have a poor body condition. 

Over the next 17 months, the animal continued to lose weight and developed chronic parasitism that was 
unresponsive to treatment. It eventually developed persistent high fibrinogen and low serum calcium (NZP, Medical 
Record, Accession #111021). The animal was euthanized on July 16, 2001, because of deteriorating condition and 
poor quality of life (NZP, Request for Specimen Euthanasia, Accession #111021). Necropsy revealed chronic renal 
failure and renal secondary hyperparathyroidism (NZP, Pathology Report, Accession #111021). 

It is the committee’s judgment that the veterinary care provided this animal before euthanasia was 
acceptable. However, the medical record contains no entries from August 1996 until it was gored in February 2000, 
However, the specimen record (which is compiled from input from the veterinary and nutritionist staff as well as 
input from the assistant curators regarding behavioral observations and husbandry procedures performed by keepers) 
documents that a routine fecal check was performed in 1999. The specimen record entry in 1999 indicates to the 
committee that the specimen record does reflect the care provided to this animal.  
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In the committee’s judgment, veterinary care provided the animal from 1992-2000 was unacceptable owing 
to the lack of veterinary observation or vaccination, but that failures in veterinary care did not contribute to this 
death. In addition, the euthanasia form was incomplete. 

SUMMARY 

After evaluating the care provided 48 animals that died since 1999 at the Rock Creek Park or CRC facility, 
the committee concludes that in the majority of cases, the animals received appropriate care throughout their life at 
the National Zoo. In a minority of cases, the committee found evidence of apparent inadequate care or 
recordkeeping deficiencies. The recordkeeping deficiencies made it difficult to determine whether husbandry and 
veterinary procedures occurred but were not documented or whether the procedures were not performed. Due to this 
ambiguity, the committee could not definitively identify the factors that caused or contributed to an animal’s death.  

In reviewing the many publicized animal deaths at the Rock Creek Park facility, the committee found some 
instances of inadequate care; however, the committee’s evaluation of randomly selected, unpublicized 
megavertebrate deaths at the Rock Creek Park facility revealed the animals were generally well cared for and their 
care was documented, suggesting that the publicized animal deaths were not indicative of a wider, undiscovered 
problem with animal care at the Rock Creek Park facility. At the CRC facility, few animal deaths reached the 
public’s attention; however, the committee’s evaluation of animal deaths revealed problems with veterinary 
recordkeeping and potential problems with the preventive medicine program on a scale that is similar to those 
previously documented at the Rock Creek Park facility. 

In reviewing all of the failures identified in its review of recent animal deaths at the National Zoo, the 
committee identified a single organizational issue that created an environment where these events could occur. The 
lack of open communication and collaboration among keepers, curators, veterinarians, nutritionists, and senior 
management was evident in almost every case where inadequate animal care was evident. This deficiency is more 
obvious in some instances, such as the death of the Grevy’s zebra at the Rock Creek Park facility, where the 
animal’s diet was changed multiple times without the involvement of the nutritionist. However, even in the cases 
where failures occurred within a single department, such as the widespread failures of the veterinary staff to provide 
adequate preventive medical care to the animal collection, it is unclear why the keeper and curator staff did not 
object when animals in their care failed to receive the appropriate preventive medical care, and why senior 
management did not act to bring in temporary or permanent staff to address the staffing problems in the veterinary 
department that contributed to this problem. The committee observed that the individual departments of the zoo, 
even though they are all supporting the same animal collection, seldom worked collaboratively. This practice 
disrupts the system of checks and balances, allowing failures in animal care to occur repeatedly. Regular 
communication and collaboration on all aspects of animal management can mitigate human errors, which are bound 
to occur within any organization. Because multiple people are actively involved in the care of each animal, it is less 
likely that inadequate care will go unnoticed. Developing a team approach to animal care is particularly important at 
a facility like the National Zoo, whose animal collection as a whole is geriatric and requires additional consideration.  

While effective collaboration and communication among keepers, curators, and veterinary nutrition staff is 
essential, it is important that the veterinary staff understand they have the ultimate responsibility for medical 
decisions regarding the animal collection. Senior management must ensure that the veterinary staff has the authority 
to ensure the provision of adequate veterinary care to both the exhibit and the research animals and to oversee the 
adequacy of other aspects of animal care and use, as required by the Animal Welfare Act (9CFR 2.33 and 2.40).  

Considering the long-standing nature of the communication problems at the zoo and the protective mindset 
and defensive environment this situation has created, it will take time and much effort to reverse completely the 
closed and negative organizational culture that currently exists at the zoo. It is important that the activities and 
operations of the National Zoo remain open to the zoo community and the public through the publication of papers 
by zoo scientists, unannounced inspections by the US Department of Agriculture, and collaborative projects with 
other zoos, as this will provide an external pressure on the zoo to continue in the direction of positive change. 

FINDINGS AND RECOMMENDATIONS 

Findings: 

• A scientific evaluation of the care provided 48 animals that died since 1999 at the Rock Creek Park 
or CRC facility reveals that in the majority of cases, the animals received appropriate care throughout 
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their life at the National Zoo. In a minority of cases, the committee found evidence of inadequate care 
or lapses in recordkeeping. The lapses in recordkeeping made it difficult to determine whether 
husbandry and veterinary procedures occurred but were not documented or whether the procedures 
were not performed.   

 

Recommendations: 

• The zoo must take immediate steps to clarify the actions, procedures, and observations that must be 
included in each type of record created by animal-care, veterinary, and nutrition staff.   

• The apparent inadequate care caused by failures on the part of the veterinary, nutrition, and animal-
care staff at the Rock Creek Park facility are being addressed by recent changes in policies and new 
initiatives by the zoo. The zoo should continue efforts to establish accountability for unprofessional 
actions that involved any level of staff. 

• This evaluation of recent deaths at the CRC facility reveals widespread veterinary recordkeeping 
deficiencies, raising concerns about the adequacy of the preventive medicine program at the CRC. 
Senior management should evaluate whether the veterinary staff was adhering to the preventive 
medicine program from 1999 until recently and continue its current efforts to establish oversight 
and accountability for the veterinary staff at the CRC. 
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5 
 

Evaluation of the Conservation and Research Center 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Conservation and Research Center (CRC) is a directorate, or program, of the Smithsonian’s National 
Zoo; it has been a part of the zoo for almost 30 years. It has one of the world’s most extensive and renowned 
programs in conservation-biology research. The CRC and its research programs distinguish the National Zoo from 
most other metropolitan zoos in the United States and provide the zoo with unique opportunities to participate in 
conservation, education, and training efforts. The campus of the CRC is a 3,200-acre facility in the foothills of the 
Blue Ridge Mountains in Front Royal, Virginia, about 65 miles west of the Rock Creek Park campus in northwest 
Washington, DC, a distance sufficient to make travel between the two campuses difficult and to require duplication 
of some resources and services.  

Mission 

The mission of the CRC as described on the CRC Web site (http://nationalzoo.si.edu/Conservation 
AndScience/CRC/) is the conservation of biodiversity through scientific research, professional training, and 
education. Three primary goals are associated with the research: saving wild life, saving habitat, and restoring 
species to the wild. The CRC is heavily involved in promoting international training in conservation leadership 
through courses on site and, more recently, abroad. At least 2,700 people have taken these courses, and many of 
their graduates are implementing conservation programs abroad in isolated areas. CRC scientists and educators 
make up a major component of the zoo’s educational and outreach programs and have a major role in developing 
exhibits at the Rock Creek Park campus (personal communication, Lynn Dolnick, May 14, 2004). 

Facilities 

About 700 of the 3,200 acres at the CRC facility is enclosed, requiring 300 miles of fencing whose integrity 
must be maintained to protect the collection, particularly from dogs and white-tailed deer (which pose a threat of 
parasitic diseases to exotic ungulates). Although many of the buildings—including the convention center, 
dormitories, staff housing, main offices, laboratories, and some animal enclosures—are concentrated close to the 
main entrance to the site, some of the animal quarters and barns, including the ones for the Przewalski’s horses and 
the Grevy’s zebra (which died in January 2000), are on hilly terrain far from the administrative center of the campus. 
There are 20 miles of gravel roads and jeep trails on the property to serve outlying facilities and research sites. 
Although many of the structures on the site are old, they are well maintained and functional. 

Staff 

The CRC program has a total of about 90 scientific, animal-caretaker, administrative, and maintenance 
staff, of whom about two-thirds are assigned to the Front Royal site, and the remainder to the Rock Creek Park site. 
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In addition to the regular scientific staff, about 35 postdoctoral, predoctoral, and visiting scientists are employed on 
“soft” money, mainly derived from federal grants, foundations and other non-Smithsonian sources.  

There is an acting associate director for science, and CRC is seeking a permanent associate director. The 
Animal Support Department of CRC consists of a Veterinary Division, an Animal Division focused entirely on 
mammals, and a Bird Unit. There are two research departments: the Department of Reproductive Sciences and the 
Department of Conservation Biology.  

Science Programs 

The science programs associated with CRC are focused on the conservation and management of wild 
animal populations. A species-recovery program is dedicated to preventing extinctions and aimed at reintroducing 
species to the wild and more general research on a variety of other endangered species. Among the mammalian 
species studied at the Front Royal campus are the maned wolf, the black-footed ferret, and the Eld’s deer. CRC has 
an extensive and highly respected program in reproductive physiology, with an emphasis on reproduction of cats 
(especially cheetahs), elephants, and pandas. It also has a repository of frozen gametes, embryos, and tissues aimed 
at preserving genetic diversity. The ecology research emphasizes the processes that govern the distribution and 
abundance of wild populations, including migratory birds. Except where they were relevant to animal-care and 
management problems, the committee was not asked to evaluate the science programs at the zoo, which have 
received highly favorable evaluations in two recent reports, one external (NRC, 2003) and one internal (Smithsonian 
Institution, 2003a). Recently, CRC scientists have been directed to focus their Smithsonian-funded research more 
closely on the mission of CRC (personal communication, David Evans, November 2003; personal communications, 
CRC scientists, October 2003; NZP, Strategic Plan, May 2004).  

Budget 

In 2001 and 2002, the total CRC budget exceeded $10 million. Of that, about $2.5 million came from 
external grants and $0.5 million from grants from the Smithsonian Institution and Friends of the National Zoo. 
Administrative (about $0.460 million), facilities ($1.7 million), collection (about $1.2 million), and research ($3.8 
million) expenditures, largely from Smithsonian—hence, federal sources, accounted for the remainder of the budget. 
From 1992 to 2002, when most other federal research agencies showed substantial budget growth, the zoo 
experienced a steady erosion of base support for research and a loss of 5% of its scientists (Smithsonian Institution, 
2003a).  

Animal Collection 

As of January 2003, the collection had 97 mammals of nine species, most of them endangered (NZP, Status 
of Mammalia Inventory, December 2003). A few “surrogate species” are kept as models of their rarer counterparts. 
At the same time, 172 birds of 11 species, again mostly endangered, were kept on the site (NZP, Status of Aves 
Inventory, December 2003). Those numbers have declined over the last decade, most probably for strategic reasons 
related to focusing of the research effort on a smaller number of species (personal communication, Linwood 
Williamson, November 2003). However, the Front Royal facility can also serve as a holding site, usually temporary, 
for animals not wanted at the Rock Creek Park exhibits or at other zoos.  

CURRENT STATE OF CRC 

The committee’s evaluation of the CRC facility was conducted by assessing the same aspects of animal 
management and welfare that were assessed at the Rock Creek Park facility, as detailed in the interim report, 
including: animal care and management, animal welfare, animal nutrition, recordkeeping, and pest control. 

Animal Care and Management 

A head veterinarian and a veterinary technician provide primary veterinary care at CRC (NZP, -CRC written 
response on 4/12/04 to NRC committee members’ queries). The CRC research veterinarian or a Rock Creek Park 
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veterinarian detailed temporarily to CRC provides care in the absence of the head veterinarian. Animal keepers 
assist the veterinarian and technician in medical treatment and clinical procedures and are responsible for the 
husbandry and care of animals being held for treatment or quarantine. In weekly meetings, the veterinary, curator, 
and keeper staffs discuss the husbandry and care of animals in the collection at the CRC facility (NZP, Response to 
the NAS committee on requested items, Aprl 12, 2004). The pathology needs of CRC are performed at the Rock 
Creek Park facility. 

Preventive medicine is the responsibility of the CRC head veterinarian. The updated 2004 preventive-
medicine protocols (NZP, CRC Preventive Medicine Protocol, 2004) are detailed for all the taxa maintained at the 
facility and generally are in accordance with published guidelines (AZA, 2003c; AAZV, 1999). However, there are 
differences in the preventive-medicine protocols between the Rock Creek Park facility and the CRC facility. For 
example, kangaroos at the Rock Creek Park facility receive annual rabies and tetanus vaccinations, but the 
kangaroos at the CRC facility do not receive any vaccinations; all birds at the Rock Creek Park facility receive an 
annual vaccination against West Nile virus, and waterfowl also receive an annual botulism vaccination, but birds at 
the CRC facility do not receive any vaccinations. It is important that the preventive-medicine protocols at the CRC 
and Rock Creek Park facilities be developed in coordination or that quarantine practices for transferred animals be 
established, as animals (such as tree kangaroos) are transferred between the two facilities. The transfer of animals 
between the two facilities without regard for potential infectious disease risks places both collections in jeopardy. 

To assess the quality of animal care at CRC, the committee evaluated a random sample of 16 medical 
records, representing about 5% of the collection, to determine whether they were complete (Table 5-1), that is, 
continuous from the birth or receipt of the animal until its death or shipment to another facility, and to assess 
whether preventive medicine had been performed regularly and according to the available CRC protocols (Table 5-
2).  

 
 

 

 

 

Table 5-1. Animals in the CRC collection for which medical records were incomplete 

Animal Accession Number Lapse in Medical Records 

Przewalski horse 105408 Medical records for 1994 and 1997 missing 

Tufted deer 113295 Medical records for 1999 missing 

Tree kangaroo 110930 Medical records for March 1999-July 2002 
missing; animal was transferred from CRC to 
Rock Creek Park in March 1999 and transferred 
back to CRC in July 2002 

Przewalski horse 108778 Medical records for 1994 and 1997 missing 

Micronesian kingfisher 212388 Medical records for 1993-1997 missing 

Scimitar horned oryx 113204 Medical records for 1998 missing 
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In general, the clinical notes on the mammals (horses, deer, oryx, wolf, and black-footed ferrets) were 
sufficiently informative and detailed to provide a clear picture of the veterinary care provided each specimen. The 
major weakness was the lack of continuity in some of the records, which appears to be because two electronic 
medical-records systems (one of which was the Medical Animal Records Keeping System, or MedARKS, used at 
the Rock Creek Park facility and discussed extensively in the interim report) and a paper system existed at CRC 
during the same period. For example, for the Przewalski horse (NZP, Medical Record, Accession #108778), the 
medical entries for 1989–1993 appear in one medical-record system, medical entries for 1995 and 1996 appear in 
MedARKs, medical entries for the years 1998–1999 appear in the first system, and medical entries for 2000 and 
later appear in MedARKs. In general, the records could be pieced together without problem, but in at least six cases 
(Table 5-1) some records are presumed to be missing, although in the case of the tree kangaroo (NZP, Medical 
Record, Accession #110930) the gap in the records occurred when the animal was transferred to the Rock Creek 
Park facility for 2 years. A similar problem with lapses in the medical records was also apparent in the committee’s 
review of medical records for recent animal deaths at the CRC (see Chapter 4). In some cases, the medical record 
lacks any entries for up to 12 years. An alternative explanation of the absence of records is that no veterinary care 
was provided to the animals during the times for which records are missing. One other minor point is the entry of 
dates by the veterinarians. There are inconsistencies in use of the American style and the British style. Usually, 
interpretation is trivial when the records are continuous, but the different practices can cause confusion. For 
example, is “06/10/99” the sixth of October or the 10th of June? 

The records for the birds in the CRC collection are rather less detailed, but there was adequate adherence to 
written protocols. The biggest weakness with the medical record keeping for birds is lack of documentation on the 
disposition of the animals. It is sometimes unclear whether a bird was shipped out or died. Outcomes should be 
entered properly into the records.  
 

 

Table 5-2. Apparent Inadequate Preventive Medical Care at CRC in 1998-2003a. 

 AAZV/AZA 
Vaccination and 

Testing Guidelinesb 

National Zoo 
Preventive Medicine 

Programc  

 

Apparent Inadequate Preventive Medical Care 
at the CRCd 

Deer, oryx 

 

 

 

 

Rabies and tetanus 
vaccination as 
warranted 

 

 

Rabies and tetanus 
vaccination 
annually 

 

 

Accession #113204 Scimitar horned oryx 
Failed to receive rabies and tetanus vaccination in 

1998 and 2001 
 

Accession #113295 - Western tufted deer 
Failed to receive rabies vaccination in 1998, 

failed to receive rabies and tetanus vaccination in 
1999, 2001, 2003 

 
Accession #113603 – Bermese brow-antlered deer 

Failed to receive rabies and tetanus vaccination in 
2001 

aThis table presents vaccination and infectious disease test schedules as recommended by the American Associaiton 
of Zoo Veterinarians (AAZV, 1999) and the American Zoo and Aquarium Association (AZA, 2003c), and as 
outlined in CRC’s written preventive-medicine program (2004). Table includes information on most routinely 
administered vaccinations and is not inclusive of all requirements of preventive medicine program.  
bAAZV, 1999; AZA, 2003c. 
cAdapted from CRC preventive medicine protocol, 2004.  
dA random sample of 16 animal records were examined for adherence to CRC’s preventive medicine program 
(2004). 

In reviewing the medical records of 16 animals in the CRC collection, the committee found apparent 
inadequate preventive medical care in three cases. It is possible that veterinary decisions were made not to vaccinate 
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some animals on the basis of their medical status; however, if those decisions were made, they were not documented 
in the medical records, as should have been done. Although these incidents of apparent inadequate care were not 
nearly as widespread as the preventive medicine lapses documented for the Rock Creek Park animal collection in the 
interim report, they are still unacceptable. Senior management has established completion of scheduled preventive-
medicine procedures as a monthly performance measure for the department (NAS Action Plan Performance, July 
2004).  From May through July 2004, the CRC veterinary-services department has achieved 100% completion of its 
scheduled preventive-medicine procedures.  

The committee also reviewed the medical records (NZP, Medical Record, Accession #110719), curatorial 
record (NZP, Curatorial Daily Report from Hoofstock, November 1999-January 2000), pathology report (NZP, 
Pathology Report, Accession #110719), Specimen Record (NZP, Specimen Record, Accession #110719), and 
internal memos (NZP, memo to CRC Union Steward, May 25, 2000; NZP, memo to CRC keeper, March 29, 2000a; 
NZP, memo to CRC keeper, March 29, 2000b; NZP, memo to Deputy Director, December 7, 2000; NZP, memo to 
CRC keeper, February 9, 2001) associated with the Grevy’s zebra that died in January 2000 at the CRC facility 
(keeper records for this animal were unavailable; see the recordkeeping section later in this chapter for further 
discussion). On the basis of those records and interviews with the staff at CRC, it is clear that several errors on the 
part of the keepers resulted in this animal’s death. The failures of the keepers to provide hay ad libitum in 
accordance with established procedure, to post the animal’s diet, to report problems with heat lamps, and to heavily 
bed and lock it in its stall (NZP, memo to CRC Union Steward, May 25, 2000; NZP, memo to CRC keeper, March 
29, 2000a; memo to CRC keeper, Marcy 29, 2000b; NZP, memo to Deputy Director, December 7, 2000; NZP, 
memo to CRC keeper, February 9, 2001) contributed to the death of the animal from inanition and hypothermia 
(NZP, Pathology Report, Accession #110719). 

Although failures in veterinary care did not contribute to the death of the zebra, the committee’s 
examination of the medical record raises concern as to whether the animal received adequate attention from the 
veterinary staff at CRC. This animal, which was born in 1989, arrived at the Rock Creek Park facility from the St. 
Louis Zoo in July 1992. During its stay at the Rock Creek Park facility, it had a history of chronic recurring laminitis 
and lameness that required repeated prednisone and diuretic treatment. While there, it was vaccinated on a regular 
schedule for rabies, tetanus, and encephalitis. The final clinical entry in the medical record before the animal was 
transferred to CRC (November 20, 1997 clinical note) was, “Annual hooftrim and dental should be adequate” (NZP, 
Medical Record, Accession #110719).  

Following the animal’s transfer to CRC, a series of clinical notes were placed into the medical record from 
January 30, 1998, to February 21, 1998, to treat the animal with a steroid and a diuretic for lameness and leg edema. 
Other than parasite screens in 1999, there were no further medical entries for this animal until a notation on January 
22, 2000, that the animal was found dead in its stall.  There is no evidence in the medical record that the animal 
received annual vaccinations, hooftrims, or dental examinations. A complicating matter is that at the time of the 
animal’s death, its medical record was being simultaneously maintained in three record systems: an electronic 
medical-records database (992–1994 and 1999), MedARKS (1995–1997, and 1999, and 2000), and a paper medical 
record (1998 and 2000). The zoo moved from an electronic medical-records database to MedARKS in 1995; this 
explains why the record was maintained in the electronic system from 1992 to 1994 and then in MedARKS from 
1995 to 1997. It is unclear why CRC veterinary staff would choose to maintain this animal’s medical record from 
1998 through 2000 in three systems and in particular would record almost all this animal’s medical record on paper 
rather than using one of the two electronic systems. After the animal’s death, the MedARKS record was updated by 
the addition of the clinical notes from January and February 1998, as evidenced by the differences in the MedARKS 
record between a printing on March 30, 2000, and on June 23, 2003. 

Findings and Recommendations 

Findings:  

• The preventive medicine program currently in place for the animal collection at CRC is appropriate.  

• In a random review of medical records from the CRC, as well as the review of recent animal deaths 
at the CRC, there was evidence that veterinary staff at the CRC have not been adhering to a 
preventive-medicine program. However, recently established performance measures indicate that 
since May 2004, the CRC veterinary program has been completing 100% of the monthly, scheduled 
preventive-medicine procedures. 
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• There are significant differences in the preventive- medicine protocols at the CRC and Rock Creek 
Park facilities. 

 

Recommendations: 

• Senior management should continue to track completion of monthly scheduled preventive-medicine 
procedures at the CRC facility.  

• The CRC and Rock Creek Park veterinary departments should collaborate to coordinate their 
preventive-medicine protocols, as animals are transferred between the two facilities.  

Animal Welfare  

The zoo has two institutional animal care and use committees (IACUCs): one at Rock Creek Park and the 
other at Front Royal. The Animal Welfare Act and Public Health Service Policy on the Humane Care and Use of 
Laboratory Animals are federal laws that mandate the IACUC at the CRC ensure adherence to federal standards of 
care for research animals. The Animal Welfare Act also mandates standards for exhibit animals and states that 
adherence to the standards for exhibitors is the responsibility of the exhibitor organization, although the formation of 
an IACUC to oversee the welfare of exhibit animals is not required. In addition, the roles of the National Zoo 
IACUCs, the USDA, and the Smithsonian for overseeing the care and use of animal on exhibit or used for breeding 
were not clearly defined. However, as detailed below, certain responsibilities for ensuring the welfare of exhibit 
animals was delegated to the IACUCs.  

Since the 1970s, the zoo had a committee located at the CRC to review research proposals using animals at 
the zoo (Smithsonian Institution, Foss memo, August 17, 1993). In response to federal legislation, this research 
review committee became the CRC IACUC in 1994 (NZP, Derrickson memo, June 20, 1994). In 1985, an Animal 
Welfare Committee located at the Rock Creek Park facility was established to address concerns with animals housed 
at the Rock Creek Park facility (NZP, Marcellini memo, November 16, 1994). In 1994, it appears this Animal 
Welfare Committee became the Rock Creek Park IACUC.  

From documentation provided the committee, it is apparent that the two IACUCs understanding of their 
mandates was very different.  A memorandum from the zoo director in 1993 indicates that the Rock Creek Park 
IACUC’s (then known as the NZP Animal Welfare Committee) mandate was “to review all [research] proposals” 
(NZP, Robinson memo, April 13, 1993). A memorandum from the chair of the IACUC to IACUC members 
indicates the chair’s view that the IACUC was subject to the Animal Welfare Act and PHS Policy and that the 
IACUC “reviews all proposed research to be done at the zoo,” “tries to inspect all zoo animal facilities at least twice 
a year,” and “investigation of welfare concerns” (NZP, Marcellini memo, November 16, 1994). This documentation 
also suggests that at least some members of the IACUC considered the IACUC responsible for “ensuring that animal 
welfare standards are followed in husbandry, exhibition and research . . .” (NZP, Anonymous memo to Marcellini, 
October 27, 1994). . The available documentation from the mid 1990s suggests that the Rock Creek Park IACUC 
generally was complying with their stated mandate, though the Smithsonian Institution failed to submitted annual 
reports to the USDA and OLAW to document compliance.  However, as documented in the interim report, since the 
late 1990s, the Rock Creek Park IACUC has not consistently fulfilled its responsibilities as required by PHS Policy 
IV.E. regarding recordkeeping, and failed to document its delegated oversight (NZP, Marcellini memo, November 
16, 1994) of the welfare of exhibit animals and research animals not covered by PHS Policy or the AWA. 

The only documentation available regarding the mandate of the CRC IACUC indicates that it was 
responsible for review of research protocols in accordance with PHS Policy (NZP, Derrickson memo, June 20, 
1994). However, the CRC IACUC also did not consistently fulfill the recordkeeping requirements mandated by PHS 
Policy IV.E.; it also failed to perform semiannual program evaluations and inspections of facilities from 2000 to 
2002 (Smithsonian Institution, Evans letter to Potkay, March 31, 2004).  

The Smithsonian Institution, as the institution on record with the Public Health Service and USDA, is 
legally responsible for ensuring compliance with PHS Policy (PHS Policy II) and the AWA (9 CFR Part 1.1), as 
applicable, and was responsible for submitting annual reports to OLAW (PHS Policy IV.F) and to the USDA in 
connection with the use of live animals in research, tests, experiments, or for teaching (9 CFR Section 2.36).   If 
these reports had been prepared annually, the committee considers it likely that the designated Institutional Official 
at the Smithsonian would have recognized that the zoo’s IACUCs were not consistently fulfilling their 
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responsibilities as detailed in the applicable provisions of the PHS Policy and the Animal Welfare Act. Since the 
release of the interim report, internal Smithsonian memoranda were submitted to the committee, which reflect 
recongition by certain staff members that “the Smithsonian Institution is subject to the Animal Welfare Act for all 
research involving vertebrate animals and is subject to the Public Health Service Policies for PHS-funded research” 
(Smithsonian Institution, Steiner memo; July 23, 1993). Another memorandum from 1993 documents that “the 
Smithsonian is not exempt from the [Animal Welfare] Act” and the belief by certain Zoo staff members at the time 
that “the Smithsonian is currently not in full compliance with those requirements” (Smithsonian Institution, Foss 
memo, August 17, 1993). The memo recommends specific actions to ensure compliance; however, the records made 
available to the committee did not indicate that any of these recommended actions were implemented.  

The revamped IACUC programs are outlined in the zoo’s General Memorandum 15 (NZP, Best Practices 
Manual, August 8, 2003; September, 2003) clearly defines the responsibilities of each IACUC as:  

 
• Inspecting all animal areas and supporting facilities twice a year and submitting inspection 

reports; 

• Investigating and resolving concerns and complaints brought to their attention; 

• Reviewing proposals for research 

• Recommending to the zoo director changes to NZP practices and procedures to correct 
deficiencies; 

• Recommending to the zoo director the suspension of any activity not being conducted in a 
manner consistent with current policy and procedures. 

 
The revised General Memorandum, the submission of an assurance to the National Institutes of Health by 

the Smithsonian Institution, recent documented semiannual inspections (Smithsonian Institution, Evans letter to 
Potkay, March 31, 2004), and efforts to provide the appropriate training to IACUC members (NZP, Roberts memo, 
April 27, 2004; NZP response to the NAS committee on requested items, May 5, 2004), are all indicators that 
matters are improving and that conditions are more favorable for ensuring the welfare of the animals. 

Findings and Recommendations 

Findings:  

• The CRC IACUC failed to adhere to policies meant to ensure animal welfare at CRC, such as 
conducting semiannual inspections and performing an investigation into the death of a Grevy’s 
zebra in 2000.  

• The CRC IACUC has reorganized to clarify its role and responsibilities and to improve compliance 
with federal statutes. In addition, plans have been made to provide training for all IACUC members. 

 

Recommendation: 

• The Smithsonian and the zoo should ensure that the CRC IACUC is fulfilling its stated 
responsibilities in a timely and complete manner. Those responsibilities extend to the entire 
collection and not only to the animals involved in research.  

Animal Nutrition 

At CRC, the curator, veterinarian, and nutritionist formulate diets. For many species that are managed 
cooperatively under the AZA Species Survival Plan (SSP), CRC had adopted dietary formulations recommended by 
the SSP management group. The committee was given an extensive list of feeding guidelines for all the specimens at 
the CRC facility, including hoofstock (Attachment 3, Academies requested information submitted April 16, 2004). 
The general guides for the ruminants (sable antelope, Eld’s deer, Pere David’s deer, scimitar oryx, Arabian oryx, 
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Chinese tufted deer, and kudu) and the nonruminant herbivore (Przewalski’s horse) seem reasonable on the basis of 
comparisons with feed intakes suggested for maintenance of cattle (NRC, 1989a) and horses (NRC, 1989b). 
Amounts of pellets and hay to offer are calculated as a percentage of body weight. It is essential that the body 
condition of all animals be monitored closely to evaluate the feeding program. Monthly body weights would be very 
useful, but if they are not practical, body-condition scores should be used. Environmental conditions influence 
energy needs. In herd feeding situations, timid animals may not get their share of the feed. It remains unclear how 
similar the revised protocols are to those used earlier. 

CRC has a standard procedure for altering diets. Diet changes may be proposed by keepers, curators, the 
veterinary staff, or the zoo nutritionist with a diet-change request form. The zoo nutritionist, CRC head veterinarian, 
and curator must approve a change before the diet is altered. Approved paper request records are filed. The only 
exceptions to this approval procedure are temporary diet modification related to current medical care (recommended 
by the head veterinarian and approved by the curator) and changes in SSP-recommended diets in response to 
specimen weight change in the case of black-footed ferrets. In cases of experimental alteration of diets, as in the case 
of cystinuria in maned wolves, the experimental diets and procedures must be reviewed and approved by the 
IACUC, the zoo nutritionist, the CRC veterinarian, and the responsible curator. Diet-formulation records are 
maintained on food cards or boards in food-preparation areas or in hoofstock barns. Those records, keepers’ daily 
logs, and ARKS specimen records are updated when diets are changed.  

The Rock Creek Park facility commissary is responsible for acquisition of all routine and specialty food 
items for approved diets for the CRC collection except for hay (alfalfa, timothy, and orchard grass), bamboo, and 
suckling laboratory mice, which are raised at CRC. The bird and mammal units place weekly orders with the 
commissary, and the orders are delivered by the Rock Creek Park commissary truck on the following Thursday 
morning.  

CRC has centralized storage for hay, bamboo, and commercially prepared feeds, and it has large walk-in 
freezers and coolers for storage or perishable bulk foods. Short-term storage of hay, bamboo, and pelleted diets is in 
the hoofstock barns and bird yards. Live suckling mice are collected daily from the breeding colony and are either 
fed immediately or euthanized and then frozen. Fruits and vegetables are transported from the freezers or coolers to 
smaller kitchens in the animal-collection buildings for immediate feeding or for short-term storage.  

Hay crops previously were raised and harvested by CRC personnel; however, this led to the crops being 
sprayed, fertilized, and harvested at suboptimal times because of staffing constraints, negatively affecting the quality 
of the hay. Starting in the summer of 2004, contractors have taken over responsibility for the hay crops.  The 
contractors can work 7 days per week and more then 8 hours per day, so hay spraying, fertilizing, and harvesting can 
be accomplished at optimal times, avoiding hay-quality problems of the past. Hay use at both the Rock Creek Park 
and CRC facilities will be monitored by the CRC assistant director and the zoo nutritionist. Soil analysis, 
fertilization, and reseeding will be the responsibility of the Office of Facilities Engineering and Operations manager. 
Harvested hay will be sampled by the CRC mammal curator and nutritional analysis done by the zoo nutritionist. 
There are also problems with inadequate storage facilities to maintain hay quality. The Office of Facilities 
Engineering and Operations (OFEO) and zoo staff are investigating alternatives. Specific hay-production protocols 
will be developed before cutting in 2004. 

Among the circumstances associated with the death of the Grevy’s zebra, one in particular was related to 
the nutrition program. The zebra was not provided with ad libitum hay during a cold part of the year, and the 
appropriate protocol was not posted at the zebra’s barn. Accordingly, the information was not available to others 
who had occasional responsibility for the animal. 

Findings and Recommendations 

Findings:  

• In general, the nutrition program at CRC appears to have been under appropriate control, and the 
feeding guidelines for all species at the CRC facility are appropriate.  

• The CRC has hired contractors to raise and harvest hay at the CRC, to avoid previous problems 
with hay quality. However, available storage facilities are inadequate for maintaining hay quality. 
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Recommendation:  

• Adequate storage facilities for hay, on which the entire NZP depends, must be found, and quality 
control for the hay must be assured. 

Recordkeeping 

As with the Rock Creek Park facility, CRC uses MedARKS. The CRC MedARKS records are backed up 
on the local server and copied onto CDs that are stored offsite by the veterinary technician. Paper records that back 
up the electronic MedARKS records are now stored in fireproof file cabinets in the CRC veterinary hospital as a 
result of a recent US Department of Agriculture Animal and Plant Health Inspection Service inspection. The Rock 
Creek Park facility and the CRC facility MedARKS systems are not integrated but are expected to become so when 
the Zoological Information Management System is adopted. Unless animals are transferred between the Rock Creek 
Park facility and CRC, medical records are not shared. CRC pathology records, however, are integrated into the 
Department of Pathology database. 

As documented in Chapter 4 and Appendix B, there are numerous examples of failures to keep adequate 
medical records at the CRC veterinary hospital. It is unclear why those failures in documented medical observations, 
procedures, and vaccination occurred, but it is clear that some veterinarians were using handwritten records, some 
were using an electronic record system, and some were using MedARKS.  

Keepers record daily events in their logs in accordance with the zoo’s Best Practices Manual (NZP, Best 
Practice Manual, July 2003). Before 2001, keepers kept daily written records; these were maintained by the curator 
for a year and then returned to the keepers and apparently disposed of. However, in response to the death of the 
Grevy’s zebra housed at CRC in 2000, an electronic keeper-record system was implemented for mammal keepers at 
CRC (NZP, Tanner memo, November 10, 2003). Individual keepers in the mammal unit keep standard electronic 
records daily in accordance with the format issued by their supervisor. The electronic records are sent to the unit and 
the subunit (small-mammal or hoofstock) co-workers and keeper leader. The individual reports are consolidated into 
a unit report and forwarded electronically to the mammal supervisor, the curator (the unit’s record keeper, the 
veterinarian and veterinary technician, and research staff members who request them. The individual daily reports 
and unit reports are reviewed by the curator, corrected or amended if necessary, and then archived on the curator’s 
computer and on the CRC server. The records are accessible to the zoo registrar through shared folder access. The 
recordkeeper uses information in the reports to update specimen records in the International Species Information 
System ARKS database, which is maintained on the recordkeeper’s computer and backed up on CDs that are 
maintained offsite. Backup paper copies are filed in fireproof file cabinets on site. This system appears to capture 
essential information and facilitates timely information flow to supervisors and others who need to know what 
changes are occurring for individual animals and in the unit as a whole. 

The bird unit uses an entirely different record system. Keepers enter their daily reports of activities and 
pertinent specimen information in writing in ink on consecutive pages of hardbound notebooks maintained in the 
office. Additional sheets involving large numbers of birds may be stapled onto the notebook sheets. Logbook entries 
are photocopied at the end of each workday and sent to the curator, who reviews them on the following morning, 
making corrections or additions in ink that are initialed. Pertinent information determined by the curator and the zoo 
registrar is entered weekly in the ISIS database from the logbooks by the recordkeeper. ISIS ARKS specimen 
records are maintained on the recordkeeper’s computer, the CRC server, and on backup CDs stored off site by the 
recordkeeper. Paper copies of ARKS specimen records, inventory reports, and auxiliary information records are kept 
in fireproof file cabinets. It is unclear why the bird unit did not change to the electronic keeper-record system in 
parallel with the mammal unit, especially given the small numbers of animals and care staff at CRC. 

Nutritional records are kept manually on food cards or boards, and changes are noted in keepers’ logs. That 
system appears to work well, given the relatively small numbers of animals being fed. The current nutritional-record 
system, although functional, will undergo a radical change when it becomes electronic. Integration with the Rock 
Creek Park system should facilitate ordering, shipment, and storage of feed and bedding materials. 
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Findings and Recommendations 

Finding:  

• Numerous incidents of inadequate medical recordkeeping were evident in reviews of medical 
records at the CRC facility.  

 

Recommendations:  

• Immediate steps must be taken to clarify to the CRC veterinary staff  the actions, procedures, and 
observations that must be included in the medical record, and senior management must ensure 
compliance with these policies.   

• The CRC should transition to new recordkeeping systems in parallel with the Rock Creek Park 
facility. 

Pest Control 

The zoo pest-control officer is responsible for pest control at both the Rock Creek Park facility and CRC 
under the supervision of the head of the Pathology Department of the zoo but with the head veterinarian having local 
responsibility. The same protocols are used for rodent control at CRC as at the Rock Creek Park facility (NZP, NZP-
CRC Rodent Control Protocol, April 16, 2004). CRC has relatively few reported pest problems. Keepers are 
responsible for monitoring their assigned areas for problems and reporting evidence of pest problems to the head 
veterinarian. They are then given the responsibility of deploying bait, assessing its effects, and reporting outcomes to 
the head veterinarian. Contrac©, an anticoagulant poison, is used in the small-mammal and wolf buildings because 
its effects are reversible. Bird areas use Quintox© rat and mouse bait. Control for raccoons and white-tailed deer is 
undertaken according to protocols approved by the Virginia Department of Game and Inland Fisheries. Protocols for 
pesticides are under review. Completion of review and updating of pest-control protocols is expected in 2004. The 
pest-control officer will obtain a Virginia pest-control license.  

Findings and Recommendations 

Finding: 

• The pest-control operation at the CRC facility has not experienced any difficulties. The unified 
system controlled by the new pest- control officer should minimize future problems for the facility. 
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6 
 

Occupational Health and Safety Programs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Organizations are obliged to provide a healthy and safe environment for their workforce and, when public 
facilities are involved, for visitors. There are many valid ways for an institution to fulfill its commitment to provide 
a healthy and safe environment. However, the key elements required for developing and sustaining an effective 
occupational health and safety (OHS) program are a clear directive and consistent guidance from senior staff (NRC, 
1997). And a truly successful program depends ultimately on the participation of all employees whose work might 
affect OHS and visitor safety.  

REQUIREMENTS FOR OCCUPATIONAL HEALTH AND SAFETY 

The benefits of an effective worker safety and health program are clear. In general, effective management 
of such programs have been shown (OSHA, 1989): 

 
• To reduce the extent and severity of work-related illness and injury. 

• To improve employee morale and productivity. 

• To reduce worker-compensation costs. 

 

That is particularly true in the unique setting of a zoo environment. The risks posed by the absence of a 
comprehensive and effective health and safety program are unacceptable.  

Evaluations of effective organizations find that exemplary workplaces have common characteristics and 
similar approaches to OHS programs, including the use of organized and systematic methods (OSHA, 1989): 

 
• To assign responsibility to managers, supervisors, and employees. 

• To inspect regularly for and control hazards. 

• To orient and train all employees to eliminate or avoid hazards. 

• To identify, evaluate, prevent, and control hazards. 

• To go beyond specific legal requirements. 

• To include a written program describing responsibilities. 

 
Consistency is essential to the success of an OHS program, including rules, enforcement, and application to 

all workers. A lack of consistency can undermine a program. For instance, if higher-level personnel do not adhere to 
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rules, it sets a bad example. Rules that are too rigid, misunderstood, or considered unreasonable by employees can 
undermine the credibility of a program (NRC, 1997). Developing programs and policies and then subsequently 
failing to implement them only fosters cynicism among employees and results in poor adherence to health and safety 
policies. 

It is important for management to articulate a clear worksite safety and health policy that: 
 
• Establishes and communicates clear goals for the OHS. 

• Provides visible top-management involvement in implementing the program. 

• Encourages employee involvement in inspection, hazard analysis, work rules, training, and 
accident investigation.  

• Provides adequate authority and resources to responsible parties. 

• Holds managers, supervisors, and other employees accountable. 

• Includes periodic program reviews. 

 
The following is a brief review of the program elements that must be encompassed in an OHS program at a 

major zoo (AIHA, 1997; NRC, 1997; OSHA, 1989) . It is important to recognize that resources and expertise, in 
addition to management and employee commitment, are necessary to accomplish these elements.  

The first element is worksite analysis, which focuses on identifying hazards and anticipating conditions and 
operations that may lead to harmful occurrences (AIHA, 1997; OSHA, 1989). This process includes 

 
• Comprehensive baseline and periodic safety and health surveys. 

• Analysis of planned and new facilities, processes, materials, and equipment.  

• Routine job-hazard analyses and site safety and health inspections. 

• Employee notification of management about safety and health concerns without fear of 
reprisal, and receive timely and appropriate responses to such notifications. 

• Investigation of all accidents and near accidents.  

• Analysis of injury and illness trends (recordkeeping).  

 
The second element, hazard prevention and control, includes establishing procedures for the correction and 

control of hazards by using the hierarchy or control principle (for example, elimination of hazards and engineering 
controls as a first consideration) and determining the proper use of personal protective equipment. This element also 
encompasses maintenance, planning and preparing for emergencies, and establishment of an occupational medical 
program.  

The third element is safety and health training. Employees must understand the hazards that they will be 
exposed to and how to prevent harm to themselves. They must also be made aware of what to do in an emergency 
and how to deal with a potentially harmful exposure. Training should include the responsibilities of all personnel 
(hourly and salaried), and it is usually most effective if incorporated into other training. It is important for managers 
to understand their responsibilities and that there is accountability among supervisory staff for carrying out safety 
and health responsibilities.  

The occupational health part of a zoo’s OHS program has three purposes: 
 
• To protect the health of employees and the public. 

• To protect the health of the animal collection. 

• To comply with legal and ethical institutional standards. 

 
A number of potentially occupational zoonoses occur in a zoo setting. It is crucial that zoo employees be 

aware of those risks, know how to protect themselves and to recognize when an exposure has occurred, and have 
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rapid access to a knowledgeable infectious-disease physician. In a zoo setting, the primary concerns are animal bites 
and scratches, with injuries associated with cages or other objects, and the resulting risks of such infections as 
cercopithecine herpesvirus 1 (B-virus) from macaques, Q-fever, toxoplasmosis, tetanus, and rabies. Contact with 
venomous animals might require emergency access to antivenin. Medical surveillance, serum banking (not currently 
recommended as a standard component of an OHS program; NRC, 1997), immunizations, worker compensation, 
hearing conservation, and physical examinations (for example, for respiratory protection programs) are other 
subjects that should be addressed by a zoo’s occupational health program. 

A zoo’s OHS program must also deal with animal-escape and animal-restraint issues, including policies, 
procedures, and exercises; therefore, OHS department personnel are often members of a facility’s institutional 
animal care and use committee. 

Visitor safety is an issue that involves the NZP Police Department to a large degree and must be considered 
and evaluated during all facility modifications and exhibit changes. 

CURRENT STATE OF OCCUPATIONAL HEALTH AND SAFETY AT THE NATIONAL ZOO 

Safety Program 

The zoo safety program is administered by a safety officer and two safety committees that are responsible 
for safety support of about 450 employees (both the National Zoo and Friends of the National Zoo), the Center for 
Research and Conservation, and the public (personal communication, J. Hilton, August 28, 2003). The safety 
committees (one at the Rock Creek Park facility and one at the Front Royal facility) assist the safety officer in 
coordinating and administering the safety program. The current safety manager appears to be well qualified and 
knowledgeable regarding Smithsonian policies and procedures, OHS standards, and the principles of managing 
safety and health programs. He seems to have achieved credibility with employees and management. However, he is 
not supported by an administrative staff or safety technician.  

Organizationally, the safety department appears to be positioned appropriately within the management 
structure as the safety officer reports to the assistant zoo director and attends weekly senior management staff 
meetings held by the zoo’s director. The Smithsonian Office of Environmental Safety and Health provides audit and 
oversight functions for the zoo’s safety program through periodic inspections of the zoo’s safety program and 
procedures. Given appropriate resources and senior management follow through to incorporate training on OHS into 
a comprehensive training program for animal care staff there is reason for optimism that a comprehensive and 
effective OHS program will be attained at the zoo. 

Before the red panda deaths on January 11, 2003, responsibility for pest-control contracts and plans rested 
with the safety officer, who reported to the facilities department. After the deaths, responsibility for pest control was 
reassigned to the Department of Pathology. The safety officer currently is responsible for the administration of the 
safety programs at Rock Creek and Front Royal, safety training, and investigation of accidents. The members of the 
safety committees are responsible for communicating with the safety officer, holding safety discussions with 
workers in their area, and conducting routine inspections and training within their function unit.  The safety program 
utilizes training videos and other information, including procedures for animal captures that are available for loan to 
the various units. Each safety committee has at least one representative from each organizational unit (NZP, General 
Memorandum No. 100, August 9, 2003). 

A zoo-wide chemical approval procedure to ensure that all chemicals (including pesticides) are reviewed 
and approved prior to use was presented to all zoo staff on October 1, 2003 (NZP, General Memorandum No. 125, 
September, 24, 2003) and has now been fully implemented. In collaboration with the Facility Manager, a form was 
created that requires approval from multiple persons in order to authorize the application of chemicals anywhere in 
the zoo complex (NZP, Chemical Approval Form, September 24, 2003). In addition, a chemical inventory database 
now exists that identifies the location of an application, volume of the application, approval secured, location of a 
material safety data sheet (MSDS), and the purpose of the chemical (e.g., maintenance, horticulture, pesticide, 
laboratory, hospital, janitorial). The one component that should be included in the new chemical approval procedure 
is a purchasing policy requiring that all purchases of chemicals must be made by the Purchasing Department; 
currently any department can purchase any chemical. In this way the use of chemicals throughout the zoo can be 
monitored and potential problems with the inappropriate use of a chemical can be mitigated. In addition to chemical 
control, this policy would help ensure compliance with the OSHA Hazard Communication Standard (29 CFR 
1910.1200).  
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Initially, the safety program staff was operating in a reactive mode rather than proactive mode and daily 
activities entailed responding to events, emergencies, issues, routine regulatory requirements, etc., as opposed to 
focusing on the development or enhancement of sustainable programs (personal communication, J. Hilton, August 
28, 2003). The safety program has now been able to achieve a better balance between a crisis-management operation 
of responding to day-to-day issues and a more proactive program-oriented approach. The implementation of the 
chemical inventory and approval program, hazard communication program, development of policies and procedures, 
and training of NZP staff was a significant step toward this improvement (personal communication, J. Hilton, March 
17). Two animal escape drills have been held, and safety training classes are routinely offered for employees (AZA, 
2004; NZP, Spelman letter, February 13, 2004). When specialized expertise is needed on, for example, industrial 
hygiene monitoring, environmental issues, and safety engineering, the Smithsonian Office of Environmental Safety 
and Health can provide resources (personal communication, J. Hilton, August 28, 2003). One example of this is the 
recent Washington DC issue concerning lead in potable water (there are about 6 lead-lined tanks in NZP that were 
taken out of service and a zoo-wide testing program was implemented), NZP safety staff relied on the Smithsonian 
Industrial Hygiene and Environmental group as the lead for responding to this concern. 

The zoo has a formal policy on keeper safety (NZP, General Memorandum No. 11, August 8, 2003), which 
like many policies was revised in April 2003. Although a 2003 AZA Accreditation Report (AZA, 2003a) noted that 
documentation of safety procedures was inconsistent within the zoo, a follow-up inspection conducted in February, 
2004 found that “significant improvements in these areas have been made” (AZA, 2004). However, the committee 
continued to observe failures in compliance with written good safety practices. For example, in the primate area, 
workers were observed feeding the great apes without ready access to a two-way radio (for use in an emergency), 
because radios were insufficient for all personnel. Also, workers in the primate area do not always conform to 
professional attire, wearing, for example, open -toe shoes. These behaviors are problematic from a health and safety 
standpoint and are not in accordance with zoo policy (NZP, General Memorandum No. 11, August 8, 2003).  

In summary, the safety officer appears to be well accepted by employees and has developed a good 
working relationship with management from all functional areas. Progress has been made in establishing the 
necessary programs for ensuring a comprehensive employee and public safety program; however, there are still 
problems with enforcement of safety policies within some areas of the zoo. 

Occupational Health Program 

The zoo operates a health clinic that supports the zoo staff; although not specifically designed for visitors, 
the clinic also serves the public as necessary (personal communication, S. Striker, August 28, 2003). The clinic is 
organizationally a component of the Smithsonian Institution, and clinic staff do not report to the zoo administration. 
It is managed by a registered nurse (a certified occupational health nurse) who reports to the Smithsonian Office of 
Safety and Environmental Management (personal communication, S. Striker, August 28, 2003). A physician under 
contract with the Smithsonian is also available to assist with the zoonosis program and with the hearing-protection 
and respiratory-protection programs. The physician visits the zoo clinic weekly to review records and the status of 
the programs. Clinic staff track worker accidents and injuries, administer first aid as necessary, support the medical 
monitoring program, and manage the worker-compensation program.  

The health clinic is adjacent to the zoo police station. It is below grade and often floods, and there is no 
patient-bed area or occupational-screening capability (such as audiometry booth or spirometry). Previous access 
problems (stairs only) have for the most part been addressed by the addition of an elevator that allows 
nonambulatory patients to get to the clinic (personal communication, S. Striker, March 17, 2004, personal 
observation); when construction is complete, there should be adequate facilities for disabled, infirm, or injured 
patients to reach the clinic. The clinic itself is of inadequate size, has only one exit, and is poorly equipped for 
emergency care (eyewash, shower, and so on). About 100 employees are sent to off-site clinics for spirometry and 
audiometry exams each year. The current system is both resource-intensive and a disincentive to employees to 
participate (personal communication, T. Lawford and S. Striker, October 1, 2003). The zoo has considered 
relocating the Safety and Health Department to the clinic area as part of their long-term planning effort; this would 
be consistent with modern industrial OHS programs and allow better use of resources, ready access to accident and 
illness data, trend analysis, medical monitoring programs, and training. However, due to the poor state of the current 
clinic facilities, other options should be considered.  

All workers are instructed to notify and report to health services if they experience fever or illness (NZP, 
General Memorandum No. 105, August 8, 2003). Infectious-disease physicians at Georgetown Medical Center are 
available for consultation if necessary (personal communication, S. Striker, August 28, 2003). Antivenin is stored 
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where there are venomous snakes because zoo policy states that if someone is bitten, antivenin is carried with them 
to the hospital via ambulance (NZP, General Memorandum No. 506, August 8, 2003), as it requires a physician to 
administer intravenously. Recent “Code Green Drills” for staff and visitor safety were being prepared with snakebite 
and a macaque bite (B-virus exposure) as themes (personal communication, S. Striker and J. Hilton, March 17, 
2004).  

Zoonosis Program 

The Zoonosis Program is operated by the Smithsonian and overseen by the Smithsonian Institution 
occupational physician. It consists of two components, the first of which is the identification and prevention of 
disease in the zoo’s animals. That is accomplished by using veterinarians, curatorial staff, and animal keepers to 
examine and immunize animals, quarantine new arrivals, and communicate findings about animal health to the 
health unit (NZP, General Memorandum No. 500, August 8, 2003). The second component focuses on the 
prevention of diseases that can be transmitted from zoo animals to people. Zoo employees are screened for 
infectious diseases, trained on how to avoid infection, and given protection, immunizations, and tests (NZP, General 
Memorandum No. 500, August 8, 2003). 

The second component of the Zoonosis Program is the testing and immunization of employees for 
infectious diseases. There are some formal policies at the zoo on testing and immunization for specific employees 
(for instance, tuberculosis tests and tetanus shots are mandatory for primate workers) (NZP, General Memorandum 
No. 500, August 9, 2003). However, the curator of each unit is deciding if an employee should be included in the 
zoonosis program. This practice runs counter to published texts on occupational health and safety for animal care 
employees (NRC, 1997; 2003c). The responsibility for performing hazard and exposure assessments for individuals 
or groups of employees lies with the Safety Department, and with a staff member trained in occupational health and 
infectious disease, although input from area supervisors is essential. These assessments should identify employees at 
high risk and identify personal protection equipment vaccinations, and testing that should be provided to each 
individual to mitigate risk (NRC, 1997; 2003).   

FINDINGS AND RECOMMENDATIONS 

Findings: 

• The zoo’s occupational health and safety (OHS) program is operating effectively, although it 
remains in a reactive mode. Although the OHS program has written policies in place on good safety 
practices, there has been a lack of compliance with these policies in some areas of the zoo.  

• Testing and immunization requirements of the zoo’s zoonosis program are being determined by unit 
supervisors rather than by a member of the safety department trained in occupational health and 
infectious disease. This practice has resulted in inconsistencies in the zoonosis program across zoo 
units and could lead to some at-risk employees being excluded from the program while other 
employees are included unnecessarily. 

• The health clinic at the Rock Creek Park facility is not adequate to support the activities of the 
institution. 

 

Recommendations: 

• The zoo’s Safety Department should continue to shift its emphasis toward a more proactive, 
anticipatory role rather than reacting to events as they occur.  

• Formal written policies pertaining to good safety practice should be enforced and senior 
management should ensure inclusion of OHS training in a comprehensive training program for 
animal care staff. 
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• Safety department staff trained in occupational health and infectious disease should determine the 
testing and immunization requirements for zoo employees based on a hazard and exposure 
assessment developed with input from unit supervisors..  

• The Smithsonian Institution must correct the deficiencies in the health clinic facilities at the Rock 
Creek Park facility. 
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7 
 

Recent National Zoo Actions in Response  
to the Interim Report 

 
 
 
 
 
 
 
 
 
 
 
 
The National Zoo is in a period of transition. In response to the committee’s interim report (NRC, 2004a), 

the zoo has been engaged in evaluation of the interim report findings and immediate needs and in formulation of 
necessary actions. Indeed, the zoo has been moving forward in those respects not only since the interim report was 
issued but consistently since the beginning of the committee’s study, in response to reports from the American Zoo 
and Aquarium Association (AZA) and the US Department of Agriculture (USDA). 

This chapter examines the zoo’s progress in response to the seven findings and immediate needs in the 
interim report. The committee has considered in its analysis progress that has already been demonstrated, stated 
plans of action, and responses to its interim report and other recent reports on the zoo. Specifically, the committee 
has considered these questions: 

 
• Has documentation of the improvements been sufficient?  

• Have actions taken been appropriate? 

• If a proposed action plan includes a timeline, is the timeline appropriate, and has the zoo 
maintained the schedule so far? 

• Are there measures in place for self-evaluation? 

NATIONAL ZOO ACTION PLAN 

In the wake of the interim report released in February 2004, the zoo developed an action plan to address the 
concerns raised by the committee. The action plan included specific monthly or annual goals to be attained in animal 
care, nutrition, animal welfare, facilities, administration, recordkeeping, pest control, and strategic planning, which 
are submitted to and monitored by senior management.  Table 7-1 summarizes the performance measures and 
minimal acceptable standards. The zoo provided the committee with performance measures for May, June, and July 
2004. 

Of the 15 performance measures identified by the action plan, the zoo met the acceptable standards for 11 
in May, June, and July 2004. The performance measure for recordkeeping will not be instituted until new standards 
are completed in September 2004; no information was given by the zoo on tracking the cost growth of the Asia 
Trail. 

For three performance measures—percentage of maintenance work orders completed, percentage of 
performance reviews completed, and percentage of integrated pest management (IPM) work orders completed—the 
zoo fell below the acceptable standard. However, for IPM work-orders and performance reviews, the zoo displayed 
progress over the 3-month period and attained 100% completion in July.  

For only one performance measure, completion of maintenance work orders, has the zoo failed to attain an 
acceptable standard; in fact, the percentage of work orders completed each month has declined, from 74% in May to 
only 47% in July. The zoo noted that because of funding limitations the facility staff is 28% below authorized levels 
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(NZP, NAS Action Plan Performance, July 2004). The zoo has many failing facilities, and completing less than 50% 
of maintenance orders monthly is unacceptable. That will inevitably lead to the failure of more facilities and to 
unsafe conditions for the animals, staff, and visitors. It also provides a pointed example of the importance of human-
resources planning to avoid situations in which a lack of staff jeopardizes the functioning of an organization. 
One performance measure, completion of diet reviews, raises a special concern in the committee. The zoo has 
attained its monthly goal through July, but the acting clinical nutritionist is resigning effective September 30, 2004. 
As of the end of July, 31% of the diets still need to be reviewed and entered into the database. Given the resignation 
of the clinical nutritionist, and the length of time that it typically takes the Smithsonian to hire a replacement, it 
seems unlikely that the zoo will attain the goal of completing the diet reviews by the end of 2004. However, as the 
research nutritionist and clinical nutritionist have been collaborating on the review of diets for the animal collection, 
work on the review and entry of the diets into the database could be continued by the research nutritionist during the 
interim, so that the momentum gained over the last year in this arena is not lost. 
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VETERINARY CARE 

Interim Report Findings: “The current preventive medicine program at the National Zoo is not being fully 
implemented, and since 1998, veterinary staff members have not been adhering to this program in terms of 
providing annual exams, vaccinations, and infectious-disease testing. Although efforts have been made in the past 
year to improve implementation, there is still a backlog of animals that have not received examinations, 
vaccinations, or tests as prescribed by the preventive medicine program.” 
 
Interim Report Immediate Needs: “The Department of Animal Health should promptly eliminate the backlog of 
animals that should receive preventive care and document its current and future plan for preventive medicine 
activities. The National Zoo administration should take responsibility for ensuring that the Department of Animal 
Health has the resources and oversight necessary to adhere to the program.” 

National Zoo’s Actions in Response to Interim Report 

Department of Animal Health at the Rock Creek Park Facility 

After the release of the interim report, the Department of Animal Health at the Rock Creek Park facility 
immediately worked to eliminate the backlog of preventive-medicine procedures. As of spring 2004, the backlog 
had been eliminated (NZP, Preventive Health Schedule, May 3, 2004; NZP, Great Ape Exams, undated; NZP, Small 
Mammal House/Propagation Primates, undated). The veterinary staff reviewed and updated its preventive-medicine 
protocols in March 2004 (NZP Preventative Health Program, March 2004) and established a monthly schedule for 
preventive-medicine examinations, tests, and vaccinations (NZP Preventive Health Schedule, March 2004.) A 
performance measure for the preventive-medicine program was established whereby the percentage of scheduled 
preventive-medicine procedures is tracked on a monthly basis by senior management. From the establishment of this 
performance measure in May 2004 until July 2004, the Department of Animal Health at the Rock Creek Park facility 
completed 100% of its scheduled preventive-medicine procedures (NZP, NAS Action Plan Performance, July 2004). 
The committee encourages the Department of Animal Health and senior management to continue to use completion 
of preventive-medicine procedures as a monthly performance measure to ensure that systematic lapses in preventive 
medicine do not happen in the future. The committee applauds the professionalism and actions of the veterinary staff 
in enacting the changes and recognizes the enormous effort that it took to make the changes in such an expeditious 
manner.  

Department of Pathology 

For the last several decades, the zoo has maintained an extraordinary department of veterinary pathology.  
For example, the department was the first to identify a fungal skin disease in frogs, which turned out to be a major 
factor in the global decline of amphibians (NRC, 2003b). However, there is evidence that the zoo’s department of 
pathology was  not functioning effectively, particularly in 2003. As of February of 2004, a backlog of uncompleted 
pathology reports had accumulated and the 2003 annual morbidity and mortality assessment had not been developed 
(NZP, NAS Action Plan, May 2004). This backlog included 60 incomplete pathology reports from 2003 
(approximately 21% of the caseload) and 59 incomplete pathology reports from the years 2000-2002 (approximately 
4% of the total caseload). Documentation of this backlog was submitted to the committee following its request in 
March 2004 for a large number of pathology reports (NZP, NAS Action Plan, April 13, 2004). 

Though the committee’s review of recent animal deaths (Chapter 4) revealed only one case where a 
Pathology Report had not been issued, it is possible that any future backlog in pathology reports or the annual 
morbidity and mortality assessments could prevent the zoo from properly assessing the population health of the 
collection and mitigating health risks. No specific performance measure has been established to monitor the 
operations of the pathology department, but such a measure would allow senior management to recognize and 
mitigate any incident or staffing issue that would negatively impact on the department’s ability to manage its 
caseload in a timely fashion.  
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Since February 2004, the Department of Pathology has eliminated the backlog of 60 pathology cases from 
2003 (NZP, Viner memo, April 29, 2004). The zoo has also set a target date of May, 2005 (NZP, NAS Action Plan, 
December 2004) for completion of the backlog of cases from 2000-2002. In addition, the 2003 morbidity and 
mortality assessment is scheduled to be completed by December 2004 (NZP, NAS Action Plan, May 2004). The zoo 
advertised an open position vacancy for a supervisory pathologist in June 2004 (Smithsonian Institution, Vacancy 
Announcement, 04SP-1198). However, after interviewing candidates, the zoo has deferred hiring from this 
announcement and has appointed the acting supervisory pathologist to a term appointment (NZP, Tanner memo, 
December 6, 2004).  

Findings and Recommendations 

Findings: 

• The Department of Animal Health at the Rock Creek Park facility has addressed the findings and 
immediate needs of the interim report by eliminating the backlog of preventive-medicine procedures; 
reviewing and updating preventive-medicine protocols; establishing a monthly schedule for 
preventive-medicine examinations, tests, and vaccinations; and establishing and tracking a monthly 
performance measure for the preventive-medicine program. 

• The Department of Pathology developed a backlog of pathology cases from 2000 to 2003 and had 
failed to develop an annual morbidity and mortality assessment. The backlog of pathology cases 
from 2003 was eliminated in early 2004, the rest of the cases are slated for completion by May 2005, 
and the 2003 morbidity and mortality assessment is slated for completion by the end of 2004.  

  

Recommendations: 

• Performance measures should be established for the pathology department to monitor operations 
and ensure that until a permanent supervisory pathologist is hired, the department has adequate 
staff to meet the pathology needs of the zoo and continue consulting with the larger zoo community. 

ANIMAL NUTRITION 

Interim Report Findings: “Shortcomings exist in the animal nutrition program. There has been inadequate 
communication between the nutrition keeper, and veterinary staffs; poor consultation between the research 
nutritionist and the acting head of clinical nutrition; and a lack of standardization and regular evaluation of animal 
diets. Nutrition records are not currently integrated with other record-keeping systems and, despite having adequate 
facilities for over a decade, the National Zoo is only now beginning to move toward a centralized commissary.” 
 
Interim Report Immediate Needs: “The National Zoo should immediately use its existing expertise by increasing 
coordination and collaboration between the acting head of clinical nutrition and the research nutritionist to address 
nutritional issues of the animal collection, including diet review, evaluation, and modification. The zoo also should 
seek a permanent (rather than temporary), qualified experienced person for the role of clinical nutritionist. 
Centralization of standard diet formulation records and integration of those records with other record-keeping 
systems for animal care and management at the National Zoo should be completed. An annual schedule for 
evaluation of diet formulations for each animal or animal group should be developed and implemented. The 
National Zoo should finalize its draft plan to centralize the commissary and implement it in 2004.” 

National Zoo’s Actions in Response to Interim Report 

The zoo reports that its research nutritionist and its acting clinical nutritionist were having biweekly 
meetings to discuss diet review, evaluation, and modification prior to the departure of the clinical nutritionist. A 
protocol has been developed and implemented to improve communication among veterinarians, the clinical 
nutritionist, and curators.  The protocol requires that all three sign off on any dietary changes. It must be noted that 
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sign off by the curator, nutritionist, and veterinary staff has been a stated requirement on diet change request forms 
since at least 1998 (NZP, Diet Specification and Diet Change Request Form, Accession # 106318). Zoo 
management indicates that that will encourage increased and continued collaboration between clinical and research 
nutrition staff through revisions in annual performance plans (NZP, Response to Interim Report, March 17, 2004).   
Interviews with zoo staff indicate that interaction between the clinical nutritionist and keepers has apparently 
increased in the last several months and that the clinical nutritionist has been responsive to keeper needs and 
questions. 

The committee recommends continued efforts to improve the communication and collaboration among 
keepers, curators, veterinary staff, and nutrition staff. Senior management must establish accountability for the 
appropriate sign off on dietary changes so that failures in the nutritional management of the collection do not 
continue to occur.  

Diet Documentation 

As of July 2004, 69% of all diets for species at the zoo have been reviewed and entered into the diet 
database (NZP, NAS Action Plan Performance, July 2004). This includes the diets for all species of mammal, bird, 
reptile, and amphibian (NZP, NAS Action Plan Performance, July 2004); only diets for invertebrates are unfinished.  

The database consists of individual Microsoft Word documents that are organized and stored in the zoo’s 
intranet system so they are accessible to all staff. While the committee applauds the zoo’s recent efforts to document 
the diets of the entire animal collection, the current databasing system (a collection of Microsoft Word files) does 
not have the capability for additional functions, such as electronic analysis of diets and automating commissary 
ordering and budgetary management. Nutrition software that incorporates all of some or all of these additional 
functions are being utilized by other zoological parks in the US, and the zoo is urged to investigate these options and 
determine if such a software package, if properly adapated, could enhance the functioning of the nutrition program 
and department at the zoo. 

The zoo’s stated goal is to have all diets reviewed and entered into the database by December 31, 2004; 
however, the nutritionist is scheduled to resign effective September 30, 2004, and the zoo expects progress in 
reviewing and documenting the remaining diets to slow (NZP, NAS Action Plan Performance, July 2004). The zoo 
has developed or revised protocols for animal-diet determination, analysis and changes, hay management, quality 
control, enrichment guidelines, and hospital diets (NZP, DAH Procedures on Nutrition and Commissary Operating 
Protocols, September 15, 2003). The committee applauds the efforts of the zoo in quickly and effectively addressing 
the substantial deficiencies in diet documentation outlined in the interim report. 

There remain recent examples of conflicting staff knowledge and inadequate documentation of animal 
diets.  There are conflicting reports from staff and no documentation regarding the browse provided gorillas as 
enrichment.  The assistant curator of primates states that browse is fed daily to primates and that in the winter 
months the variety of browse is limited to two or three species, whereas during the summer months many more 
species of browse are available. The nutritionist states that the zoo does not maintain a 12-month browse program 
and that browse is available on a limited basis during the spring and summer months (NZP, Responses to NAS on 
Nutrition Requests, May 12, 2004). Diets should be nutritionally complete without food items fed as enrichment; 
however, it is still important to document the type of browse being offered, the nutritional content of the browse, and 
a general understanding of consumption patterns. These factors must be known to ensure that the consumption of 
browse does not cause an imbalance in the diet that can negatively affect the health of the animal.  

Diet records should reflect any nutrient intake in browse or other food items fed as enrichment. At a 
minimum, the browse, even if used only as enrichment, should be recorded as a component of the diet, and weights 
of the browse should be recorded before and after feeding on a regular basis.  Browse should be analyzed to help to 
estimate nutrient intake in the future.  

Diet Formulation 

The committee’s interim report discussed several examples of possible concerns with diet formulation. For 
example, a report by USDA (2004) states that the feeding of baked fish and beef to apes at the zoo is inappropriate.  
A review of the orangutan diet (NZP, Animal Diet, Accession #103874) indicates that meat and fish provide 5% of 
dietary dry matter. A review of several gorilla diets provided to the committee (NZP, Submission of Animal Diets, 
January 8, 2004) indicates that meat provides 4-6% of dry-matter intake.   
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Opinions as to the value of animal products in ape diets vary among zoos; however, scientific reports 
suggest that these products are not part of apes’ natural diet and may be inappropriate (Popovich and Dierenfeld, 
1997; NRC, 2003). Popovich and Dierenfeld (1997) conducted a survey of 37 zoos. Meat was fed daily at one zoo 
and one to two times per week at five zoos. Eggs were fed at 19 zoos: daily at three, one to two times per week at 
six, and one to two times per month at 10.  Popovich and Dierenfeld conclude that “there appears to be little need to 
feed gorillas any type of animal products including eggs (except of course, nursing young).” They also suggest that 
animal products could increase serum cholesterol in apes and thus increase the potential for cardiovascular disease.  
Rothman (2004) reports that gorillas in the wild do not eat vertebrate parts do eat some insects.  

In addition to formulation, the form of the diet is important.  An example of where a link to the form of 
diet, its nutritional adequacy, and potential enrichment are key is the cheetah diet (NZP, Animal Diet, Accession 
#113866). Feeding 1.8 kg of a commercial carnivore diet would provide adequate concentrations of nutrients as 
listed by the National Research Council for cats (NRC, 2004b), but the form of this diet (soft, meat-based) could 
lead to dental problems (Bond and Lindburg, 1990).  The clinical nutritionist reports that the enrichment program for 
cats includes bones and whole rabbits, which can help to prevent such dental problems as the buildup of tartar and 
also provide nutrients.  To the extent that these items are fed or consumed, they should be recorded as dietary 
components and considered in formulation of the diet. 

The interim report provided analyses of diets for several primate species and three Grevy’s zebras at the 
zoo. These analyses were based on the NRC publications Nutrient Requirement of Nonhuman Primates (2003a) and 
Nutrient Requirements of Horses (1989b). The NRC nutrient requirements are “guidelines” that are extrapolated 
largely from studies of animals in controlled laboratory settings. For this reason, an appropriate analysis of diets at 
the National Zoo using the NRC nutrient recommendations should include consideration of variables such as health 
status and age and how to properly extrapolate dietary requirements developed for nonzoological animals under 
controlled laboratory conditions to zoological animals. The analyses of diets presented in Tables 2-4 and 2-5 of the 
interim report did not include consideration of these points. Further, the diets analyzed in the interim report reflected 
the food items offered to the animal and not the food items actually consumed by the animal. The composition of the 
diet actually consumed can vary considerably from the composition of the diet offered as animals may consume only 
preferred components of the diet. In the absence of this information on consumption, the documented diets may not 
reflect the actual nutrition consumed by the animal. For these reasons, the analyses of diets presented in Tables 2-4 
and 2-5 of the interim report were unnecessarily subjective and should be disregarded.∗ 

Food Analyses 

Steps have been taken to improve the efficiency of food-composition analyses. The research-nutrition unit 
has drafted a memorandum of understanding with the clinical-nutrition unit for nutrition laboratory services (NZP, 
NAS Action Plan, May 3, 2004). Under the agreement, a working relationship between the units will be solidified 
whereby the research-nutrition laboratory provides assistance to the clinical-nutrition staff with the analyses of zoo 
food items. The committee recommends that the agreement and the effectiveness of the working relationship be 
evaluated annually by senior management and that collaboration be encouraged through revisions in annual 
performance plans.  

Hiring of Permanent Clinical Nutritionist 

A job description for a supervisory research nutritionist was written in fall 2003. However, according to the 
zoo action plan (NZP, NAS Action Plan, May 3, 2004), the zoo plans to hire a supervisory clinical nutritionist (GS-
14) and realign the reporting structure of the commissary and the clinical nutrition unit by October 1, 2004. In 
addition, the supervisory clinical nutritionist is resigning effective September 30, 2004; the zoo planned to hire a 
new supervisory clinical nutritionist in September or October 2004 (NZP, NAS Action Plan Performance, July 
2004). However, the zoo reopened the vacancy announcement for a supervisory clinical nutritionist in October 2004. 
This announcement states as the basic requirement for qualification, (A) a bachelor’s degree in biological sciences, 
agriculture, natural resource management, chemistry, or related disciplines or (B) courses equivalent to a major, as 

                                                           
∗This paragraph was edited after release of the prepublication draft to clarify the committee’s views on the analyses 
presented in Tables 2-4 and 2-5 of the committee’s interim report. 
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shown in A, plus appropriate experience or additional education (Smithsonian Institution, Vacancy Announcement 
04SP-1371).  

The committee recommends that the zoo seek a qualified, experienced nutritionist with an advanced degree 
(PhD) in animal nutrition or an equivalent number of years of experience in management, design, and 
implementation of a zoo-animal nutrition program.  The committee bases this recommendation on several factors: 
the diversity and stature of the zoo’s animal collection; the continued shortcomings noted in the composition, 
formulation, and evaluation of animal diets; and the close collaboration with the PhD research nutritionist that is 
expect to continue with the hiring of the next clinical nutritionist. 

The committee strongly recommends that in the short-term, the zoo utilize the current research nutritionist 
to continue the progress that has already been made in reviewing and documenting diets for the animal collection. 
The committee recognizes that the research nutritionist cannot juggle both positions for any significant length of 
time and urges the zoo to make every effort necessary to locate and hire an appropriately qualified and experienced 
clinical nutritionist. However, once the clinical nutritionist position has been filled, it important for the research 
nutritionist to remain involved in the clinical nutrition program to move advances made in the research community 
into the decision-making process for clinical diets.  

Record Integration 

Individual animal units maintained historical diet records before 2002. Current zoo diets are posted in 
individual animal units to facilitate diet preparation. Procedures for posting diets are managed by curators or 
biologists in individual animal areas. The nutritionist is working with all animal areas to standardize diet records 
used in each unit.  

Computerized documentation of animal diets is under way. Currently, the clinical nutritionist maintains 
computerized diet records and diet-record approvals. Those records are maintained only in the nutritionist’s office; 
however, there has been collaboration with the Information Technology Division to create suitable space on the 
zoo’s server for computerized diet-record storage. Access of all pertinent animal-care staff to the diet database via 
an intranet server should be available by November 2004 (NZP, Responses to NAS on Nutrition Requests, May 12, 
2004). 

Centralized Commissary 

The zoo plans to centralize animal nutrition to improve oversight of daily feedings and diets, reduce rodent 
infestations associated with overfeeding, and decrease animal food expenses. A commissary task force has been 
organized to develop and oversee a centralization plan. A contractor was selected, and the contractor has met with 
the animal programs and commissary staff, visited all food-preparation areas (23 buildings), and documented all 
current activities. The contractor has made initial recommendations and prepared a questionnaire to be used in two 
site visits to other zoos (NZP, NAS Action Plan Performance, July 2004). In April 2004, a preliminary budget 
estimate and staffing needs were submitted to the under secretary of science for the FY 2006 budget.  

The zoo has also drafted an organizational timeline (January 2004-August 2005) to implement a centralized 
commissary. The move to a central commissary will be gradual, and this appears to be a reasonable approach. 
Conversion to a centralized commissary system at the San Diego Zoo and the Forth Worth Zoo took 3-4 years. A 
trial run of the centralized commissary system for pilot area 1 (possibly Bird House) is proposed for January 2005. 
Additional training of animal-program and veterinary staff on nutrition with site visits to facilities that have 
centralized commissaries is planned for August and September 2004. 

A new commissary manager who has an extensive background in warehousing has been hired. He also has 
training and practical experience in animal science, nutrition, and general agriculture, all of which will be helpful in 
dealing with commissary operations.  

Since May 2003, the zoo has developed or revised protocols for monitoring food orders and deliveries, 
commissary inventory, and assessing food quality. A record system to track food shipments to each exhibit food unit 
has been developed and will help with inventory, ordering, and flagging diet changes. A program for commissary 
budgetary management and cost analysis is under development.   
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Findings and Recommendations 

Findings:  

• Notwithstanding the urgent need to complete science-based evaluations of all animal diets, 
considerable improvements in the nutrition program have been implemented, and they appear to be 
occurring at a reasonable rate. Collaboration between the research nutritionist and the acting 
clinical nutritionist was initiated quickly and has benefited the zoo’s nutrition program. 

• The acting clinical nutritionist has made improvements in dietary documentation since fall 2003 and 
has improved communication and cooperation with keepers, which ultimately results in improved 
animal care.  

• Although long overdue, progress has been made in the last year to improve commissary operations 
and management, increase attention paid to the food budget, and implement a centralized 
commissary. 

 

Recommendations: 

• The committee strongly recommends continued efforts in improving communication and 
collaboration among keepers, curators, and DAH veterinary and clinical nutrition staffs so that all 
the zoo diets can be accurately described and quantified regularly.  

• On the basis of the committee’s diet analyses, nutritional problems remain with primate diets that 
contain food items that are not appropriate for particular species.  In addition, key components of 
the diet (such as browse) are not documented for use in evaluation.  Nutritional evaluations of these 
and all diets of animals in the collection should be performed as soon as possible and appropriate 
modifications made.  

• The committee recommends that the effectiveness of the working relationship between the research 
nutrition and clinical nutrition units to evaluate the zoo’s animal diets be reviewed annually, and 
that collaboration be encouraged through revisions of annual performance plans.  

• The committee recommends that the zoo finish developing a full schedule for centralization of its 
commissary so that it can continue monitoring progress toward a centralized commissary within a 
reasonable period.  

ANIMAL WELFARE 

Interim Report Findings: “There is a lack of documentation that the welfare of animals has been appropriately 
considered during the development and implementation of research programs and that complaints regarding the 
welfare of animals on exhibit were appropriately investigated. There also has been a lack of understanding within 
the National Zoo and the Smithsonian Institution of the requirements of federal regulations and Public Health 
Service Policy and how to maintain compliance.” 
 
Interim Report Immediate Needs: “The National Zoo and the Smithsonian Institution should ensure compliance 
with all elements of the Animal Welfare Act and the Public Health Service Policy. The National Zoo and the 
Smithsonian Institution should seek outside training and assistance to achieve compliance with regulations and 
implement procedures meant to ensure the welfare of research and exhibit animals at the National Zoo.” 

National Zoo’s Actions in Response to Interim Report 

The committee has documentation that the Smithsonian has provided NIH with the appropriate assurance 
that it will comply with the PHS Policy (Smithsonian Institution, Evans letter to Potkay, March 31, 2004; April 5, 
2004; April 30, 2004). The documentation that the Smithsonian submitted to the OLAW regarding compliance with 
the PHS Policy (Smithsonian Institution, Evans letter to Potkay, March 31, 2004) indicated that both the Rock Creek 
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Park and Conservation and Research Center facilities did not comply with the requirement to perform semiannual 
program evaluations and inspections of facilities from 2000 to 2002. Furthermore, the Smithsonian indicated that 
annual reports for 2000, 2001, and 2003 were not submitted to NIH; these reports were included in the March 2004 
submission to NIH.  

In spite of those past failures, the zoo has made considerable progress since February 2004 in response to 
the animal welfare findings in the committee’s interim report. In addition to the Smithsonian submission of an 
assurance to OLAW, the Smithsonian and USDA have entered into a memorandum of understanding establishing 
USDA’s authority to conduct announced and unannounced inspections of the zoo for the purposes of ensuring 
compliance with the Animal Welfare Act (Smithsonian Institution, Memorandum of Understanding Between 
Smithsonian Institution and The United States Department of Agriculture, March 31, 2004). A recent USDA 
inspection of the zoo indicates that the noncompliance items cited in the February 12, 2004, USDA inspection report 
were resolved (USDA, USDA Inspection Report, September 9, 2004). 

In meetings with the two IACUC chairmen and with documentation noted below, the committee was able 
to establish that the makeup of the IACUC is appropriate, and the zoo is taking steps to provide the IACUC 
members with the training required to understand and perform their roles so that appropriate standards are being 
followed and documented to ensure the welfare of animals at the two zoo facilities. The zoo is accumulating 
available information for the members of the IACUCs and is working to arrange for an outside organization to 
provide training In the meantime, it will make use of published material (such as the NRC Guide, 1996) and on-line 
training opportunities (OLAW-sponsored on-line training courses: “Essentials for ACUC Members” and “Working 
with the ACUC”) (NZP, Roberts memo, April 27, 2004; NZP, Response to the NAS committee on requested items, 
May 5, 2004).  

This is a major favorable shift at the zoo regarding the function of its IACUCs, and it will be important for 
this progress to continue its momentum. If the zoo’s inconsistent approach to animal welfare is going to change, it 
will require the IACUCs to follow through on the plans they have developed to come into compliance with 
appropriate structure, function, and documentation of their activities (see for example, NZP, Roberts memo, May 12, 
2004). The semiannual inspections and follow-through on needed remediation, and minutes of meetings to review 
protocols and evaluate concerns and complaints sent to the IACUCs for their consideration will be a critical 
continuing measure of compliance and effectiveness. The Smithsonian Institution’s written assurance to OLAW 
indicates that the Under Secretary of Science has been designated the Institutional Official for Animal Welfare 
Compliance. According to both PHS Policy (Section III) and the Animal Welfare Act (9CFR1.1) is the official who 
has the legal authority to make a commitment on behalf of the institution that the requirements of PHS Policy and 
the Animal Welfare Act are being met, and ultimately is the individual held responsible for ensuring institutional 
compliance. Appointment of an Institutional Official at the Smithsonian Institution will help ensure that the IACUCs 
are conducting and documenting facility inspections, program reviews, and meetings properly, as well as, 
appropriately following up on areas of concern noted in the semiannual inspections or through staff complaints.  

Continued progress in animal welfare will help to bring the zoo into line with animal-welfare practices 
evolving at other zoos (Goodrowe, 2003; AVMA, 2003). It will be critical to link animal-welfare progress to the full 
spectrum of activities and practices (NZP, Enrichment and Training Programs at the National Zoo, May 3, 2004). 
Animal welfare cannot be divorced from the many other deficiencies identified at the zoo. Strategic planning, staff 
training, data management, and nutrition all played a role in compromising the welfare of the zoo’s animals. 
Progress in those and other aspects will be needed to fulfill the zoo’s obligations to protect animal welfare. 

Findings and Recommendations 

Finding:  

• The zoo and the Smithsonian Institution have made considerable progress in complying with the 
relevant federal statutes. 

 

Recommendation:  

• The committee recommends that the zoo establish and monitor performance measures to ensure that 
its IACUC conduct semiannual inspections and program reviews, follow through on needed 
remediation, and document meetings to review protocols and evaluate concerns and complaints sent 
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to the committees for their consideration. Continuing evaluation of those performance measures will 
document the continued effectiveness of the IACUCs in ensuring animal welfare. 

ADHERENCE TO POLICIES AND PROCEDURES 

Interim Report Finding: “There has been poor adherence to the National Zoo’s own policies and procedures for 
animal health and welfare.” 
 
Interim Report Immediate Needs: “All levels of management should be held accountable for ensuring that National 
Zoo policies and procedures are followed. All zoo staff should take personal responsibility for educating themselves 
and adhering with the policies and procedures that pertain to their position and duties.” 

National Zoo’s Actions in Response to Interim Report 

According to the zoo’s stated plan of action, one of the primary objectives of the all-supervisor meetings is 
to make certain that supervisors are familiar with zoo policies and protocols with the intention that consistent 
interpretation of and adherence to procedures by all employees will follow. Although there is no documentation to 
verify that the objectives of the all-supervisor meetings are being met, the intention seems appropriate and the 
meetings seek to address the concerns of the interim report. However, it is not apparent to the committee that the zoo 
has adequately communicated that all supervisors, including senior management, are accountable for management 
failures that allow repeated lapses or poor performance in any aspect of zoo operations. The zoo has implemented a 
series of performance measures that set goals for supervisors in the veterinary and nutrition departments in 
particular, but performance measures to monitor the Department of Animal Programs and individual units have yet 
to be developed. 

Another step that the zoo’s management staff is taking to ensure that employees are familiar with 
procedures and policies is to update and revise their Best Practices Manual, and they are requesting that each unit 
provide input. By December of 2004 the zoo staff expects to have the Best Practices Manual updated. The Best 
Practices Manual addresses zoo-wide policies, but it does not contain any specific protocols for husbandry, 
management, or enrichment. For the safety and well-being of the keepers and the animal collection, those protocols 
also need to be revised, updated, and distributed to the animal care staff. Although the committee believes the 
timeline is appropriate for zoo-wide policies, there should be a timeline for updating, revising, and distributing 
specific animal care and enrichment protocols to staff as well. In addition, as discussed in Chapter 3, the zoo needs 
to develop a training program to make sure that all employees are familiar with procedures and are consistently 
following them. 

In an interview with committee members, the zoo upper management staff conceded that it was too soon 
(May 5) to tell how effective their efforts to improve adherence to procedures had been. However, the zoo has 
established some monthly performance measures that can be used to track compliance with policies. 

As AZA noted, the zoo is in a state of flux, and the committee recognizes that it may take time for all 
policies and procedures to be followed consistently throughout all parts of the zoo. For example, in March 2004, 
when the AZA accreditation team reviewed the documentation process for euthanasia, it discovered that “it appears 
that some of the paperwork documenting the process has not been recorded or maintained in accordance with the 
zoo’s own internal policy” (AZA, 2004). Although the team concluded that there was evidence that the decision to 
perform euthanasia was made thoughtfully and that “no untimely or inhumane euthanasias have resulted from the 
lapses in internal paperwork” (AZA, 2004), staff should be adhering to procedures to avoid controversy and 
confusion. 

Findings and Recommendations 

Findings:  

• The two most important omissions in plans for ensuring adherence to policies and procedures are 
training and accountability.  
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• Although zoo management is undertaking the daunting task of updating and revising the Best 
Practices Manual, it still needs to address how it plans to train all employees uniformly on zoo 
procedures.  

• The zoo has implemented performance measures for the veterinary and nutrition departments, which 
provides a mechanism for managerial accountability However, the Department of Animal Programs 
and individual units have no performance measures that allow senior management to monitor the 
operations that most directly affect the welfare of the animal collection.  

Recommendations:  

• The zoo should develop performance measures to monitor the operations of the Department of 
Animal Programs and individual units as a mechanism for managerial accountability. 

• The zoo must continue to clarify the roles and responsibilities of all staff. Inherent in this task is 
identifying who is accountable for decision-making and ensuring adherence to policies and 
procedures.   

RECORDKEEPING 

Interim Report Finding: “The National Zoological Park lacks a comprehensive information management system 
for animal husbandry and management records, which results in inconsistent record keeping and practices of 
alteration in medical records weeks or years after events.” 
 
Interim Report Immediate Need: “The National Zoo should implement an information management system that 
insures complete documentation of animal husbandry and management and reasonable accessibility to the records 
by all units and departments. This does not necessarily mean that the entire system needs to be computerized 
immediately but rather that consistent practices be put in place, that a system be developed to make records 
reasonably accessible and that an appropriately experienced individual be given responsibility for system 
oversight.” 

National Zoo’s Actions in Response to Interim Report 

The zoo recognizes that a well-integrated information-management system is necessary to avoid many of 
the recordkeeping, retrieval, and archiving problems that the zoo has had in the recent past (NZP, Schoop Report to 
the Smithsonian Institution Office of Government Relations, May 4, 2004; personal communication, M. Murphy, 
March 19, 2004). The new Zoological Information Management System (ZIMS), to which the zoo has been 
contributing considerable resources, is expected to fill the zoo’s needs for an integrated-management system and the 
zoo is expected to take full advantage of its investment. However, the ZIMS system is not slated for initial release 
until 2006 (ZIMS, 2004).  

While awaiting the development and implementation of ZIMS, the zoo has developed standardized 
approaches and policies for archiving records so that information contained in them can be easily retrieved; this 
should avoid the loss and inaccessibility of records that have occurred in some instances. Record storage and 
retention were reviewed by the Smithsonian Institution and changes were incorporated (NZP, NAS Action Plan, 
February 13, 2004).  

The zoo has also begun to develop additional software for electronic keeper records and increasing the 
integration of the MedARKS records. New software for the electronic keeper logs has been developed and is being 
tested in several units. When the pilot tests have been completed and necessary changes made, the system will be 
implemented by all units and departments in the zoo; the target date is summer 2004 (personal communication, P. 
Schoop). Keeper training is planned when implementation expands (NZP, Best Practice Manual, 2003). This system 
will avoid the loss of records and facilitate information transfer when staff turnover occurs.  

Software is being developed in 2004 to make the Medical Animal Record Keeping System (MedARKS) 
electronically accessible and compatible with current zoo Web-based intranet hardware and software (personal 
communication, P. Schoop). The nutritional database has been placed on the zoo’s intranet (NZP, NAS Action Plan, 
Febraury 13, 2004). It is important that recordkeeping, archiving, and retrieval in the interim information-
management system should be unaffected by staff illness, absence, or turnover. The acting registrar recognizes that 
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her job will evolve into one of information management rather than just data entry (personal communication, M. 
Murphy, March 19, 2004). The zoo administration needs to communicate to all personnel that the registrar has the 
responsibility and authority to manage all aspects of the information system. 

Several units have augmented the keeper log records by developing their own forms to track specific 
aspects of animal husbandry. One unit, the Beaver Valley exhibit, has developed an extensive set of forms to ensure 
consistent documentation of information and facilitate communications between shifts and departments. Daily cage-
check sheets indicate what tasks were performed in the morning and in the afternoon with the animals (such as 
training, enrichment, recording of appearance and stool condition, and weighing) and their pens (cleaning and 
rebedding). Weekly training records are kept for species that are being taught specific behaviors that will reduce the 
need for chemical or physical restraint. Morning and afternoon task lists and keeper chore assignments ensure 
occasional tasks are not forgotten and allow monitoring of unit operations. A daily history sheet is used to record 
intensive monitoring of individual animals that have medical problems to document behavior, physical observations, 
and medications, facilitating information transfer between shifts and to the zoo veterinary staff. This unit has also 
developed a standardized classification system to describe the behaviors and symptoms of ill animals; this facilitates 
accurate telephone communication between the keeper, curator, and veterinary staff. 

Finding and Recommendations 

Finding:  

• The zoo needs an overall information-management system and has been taking steps in that 
direction. The expectation is that the Web-based ZIMS being developed by the International Species 
Information System in collaboration with the AZA and other professional associations will be that 
system when it is completed.  

 

Recommendations:  

• The zoo administration and staff recognize the need for a zoowide information system and have been 
moving in that direction with commendable speed. It is important that this initiative continue to 
advance as swiftly as possible.  

• Recordkeeping innovations developed within units should be shared and evaluated for use in other 
units of the zoo.  

• Employee training to ensure adequate recording and archiving and appropriate oversight to ensure 
compliance with recording and archiving standards. 

• Performance standards should be developed by the registrar and system users for the interim system 
and for ZIMS when it becomes available. 

PEST MANAGEMENT 

Interim Report Findings: “Even though the pest management program has been reorganized and is showing signs 
of improvement, pest management remains inadequate and poses a potential threat to the animal collection, 
employees, and visitors to the National Zoo.” 
 
Interim Report Immediate Needs: “A comprehensive IPM plan should be developed: (1) in the short term to bring 
current populations of pests down to acceptable levels and (2) in the long term to maintain those levels using 
modern IPM techniques.” 

National Zoo’s Actions in Response to Interim Report 

Observations and findings indicate that considerable progress has been made since the issuance of the 
interim report. Many of the obvious deficiencies noted have been addressed, and aesthetic improvements and 
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enhancements were observed by committee members in many areas. For example, what had previously appeared to 
be long-term endemic housekeeping problems (improper trash receptacles, poor upkeep of foliage, improper 
sanitation, and rodentproof mesh in poor repair or missing) showed signs of improvement. Many workers were 
observed repairing, painting, sweeping, and so on, and rodentproof trash receptacles were being installed. Although 
it did appear that signs of rodent infestation had been corrected to some degree (for example, outside greater ape 
house), there are still problems with rodents in several areas, and continued diligence is necessary (AZA, 2004). 

An experienced entomologist from the National Park Service was hired in November 2003 to lead the IPM 
effort at the zoo. However, initial efforts to implement IPM (and discontinue reliance on the use of chemical control 
as an option for rodents) and to rely solely on trapping and other controls has met with resistance from curators and 
other staff and has not been completely successful. It appears that the rat infestation had become extreme and that 
chemical control would be necessary before nonchemical techniques could successfully control the rodent 
population (NZP, Spelman Letter, March 17, 2004). Recently, a decision was made to use rodenticides, and 
discussions have begun about which types and toxicity levels of chemicals should be tolerated. The chemical-
approval program has been successfully implemented by the safety director, and this ensures that any new pesticide 
will receive appropriate scrutiny before use. Other improvements include the hiring of a qualified pest-control firm 
on a short-term contract that has helped with the rodent and cockroach program (NZP, Spelman Letter, March 17, 
2004).  

There have been a number of facility improvements, including installation of door sweeps, underground 
wire, pea gravel, and proper trash containers and increased trash pickups throughout the zoo. Other actions taken to 
improve pest management at the zoo include initiation of a public-education program for the use of IPM. In 
cooperation with the zoo, the University of the District of Columbia held an IPM training class at the zoo on March 
18. The class was held for recertification training for licensed pest-control operators. Speakers covered such topics 
as IPM methods for urban environments, including rodent and cockroach control, and state and federal regulations 
for the safe handling and use of pesticides. 

The director of pathology who hired the IPM manager has left the zoo, and the current certified pesticide 
applicator will retire soon. On the basis of interviews, the IPM manager does not appear to have sufficient support to 
implement the policies necessary for a successful pest-management program. For example, she sets numerous traps 
for mice and rats and determines whether rats have been localized to particular areas on the basis of nighttime 
infrared surveys. Efforts to train staff or develop an IPM team have met with mixed results. Attendance at IPM 
training classes is sparse, and routine attempts to meet with curators to review IPM goals are of limited success.  

Findings and Recommendation 

Findings:  

• There have been a number of improvements and progress, but a true IPM team effort (for example, 
in which each functional area has a designee that ensures that concepts and principles are followed) 
has not been established. Written procedures for the use of rodenticides (such as a policy on highly 
toxic vs moderately or slightly toxic materials) or a general IPM policy has not been developed. A 
formal functioning and effective IPM team has not yet been established.  

• Although progress in the short term has been made, because of lack of zoowide support the IPM 
manager and her director appear to be focusing on the details of individual problems, and the policy 
and zoowide sustainable programs necessary for long-term success have yet to be addressed.  

 

Recommendation: 

• IPM policies and procedures should be developed, and there should be proper documentation and 
senior management support of these policies. An IPM team should be formed with representation 
from all departments. A containment strategy should be developed for the dumpster and ancillary 
area.  
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8 
 

Assessment of Overall Directions in Animal Care and 
Management 

 
 
 
 
 
 
 
 
 
 
An important part of the charge to the committee was to provide a comprehensive evaluation of the overall 

directions that the National Zoo has taken over the years and to comment on changes that have recently been made 
in the zoo’s system of animal care and management.  As part of this evaluation, the committee reviewed changes 
that reportedly have been implemented since its interim report was published.  More important, this final report 
provides an assessment of the overall directions that the zoo has taken in the last 10 years with regard to animal care 
and management.  In an evaluation of available information, several trends became apparent.  Those trends are 
identified as short-term, long-standing, favorable, and unfavorable.  Where appropriate, priorities for change are 
identified, and recommendations for continued work in specific directions are made. 

Facilities 

The Rock Creek Park zoo facility consists of 22 major buildings with a combined total area of about 
600,000 ft2 (Smithsonian Institution, 2003b). The Smithsonian Institution secretary and the zoo director testified to 
Congress in 2003 that “over half of the zoo buildings have seriously compromised structural, mechanical, electrical 
and fire and life safety systems” (Smithsonian Institution, 2003b). A Smithsonian Institution Facility Management 
Integration Task Force recommended organizational changes to integrate facility maintenance, management, and 
operations (Smithsonian Institution, 2003b). The task force stated that “the living collection at the zoo necessitates 
vigilance by facility professionals with respect to code compliance for animal care and containment facilities. These 
unique circumstances pose critical concerns due to the vastly decayed structures and building systems at the zoo.” 
The most recent American Zoo and Aquarium Association (AZA) accreditation report (2003a) also noted a great 
amount of deferred maintenance. Several buildings have been demolished because of their poor condition. The most 
seriously deteriorated facilities today include the Bird House, the Invertebrate Area, the Elephant House, the Small 
Mammals House, Beaver Valley, the Seals and Sea Lions Area, the Bears Area, the Sloth Bears Area, and the 
Reptiles Area (Table 8-1 and Figure 8-1). 

A recovery plan that has been developed will require at least $250 million over the next decade to 
implement. The plan requires tripling the maintenance and repair budget of the zoo to $12 million per year 
(Smithsonian Institution, 2003b). In March 2003, AZA gave the zoo 1 year to fix its most obvious structural 
deficiencies and various other shortcomings or potentially lose its accreditation (AZA, 2003a). The prior 
accreditation report (AZA, 1997) had noted multiple areas of the zoo that were poorly maintained, whereas the 1992 
report (AZA, 1992) failed to note any major deficiencies in facilities or in their maintenance. Together, those data 
strongly suggest a serious decline in the infrastructure of the zoo over the last decade and a failure to meet accepted 
standards for AZA-accredited institutions. 

Since the release of the committee’s interim report (NRC, 2004a), AZA announced that the zoo had 
regained full 5-year accreditation. The FY 2005 budget request submitted by the Smithsonian Institution to the US 
Office of Management and Budget (OMB) provides further evidence of a commitment to a major revitalization of 
the zoo facilities (Table 8-2).  
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The recent attention to animal enclosures and buildings that house animals is a short-term and favorable 
trend with long-term implications.  Physical facilities should continue to have high priority for attention, and the 
zoo’s strategic plan should integrate the master plan for building and renovation. 

Animal Programs 

The size of the zoo animal collection started to decline in 1996; by 2002, it had decreased by 54% (NRC, 
2004a). Decisions in recent years to improve the quality and safety of animal exhibits and enclosures or to build new 
facilities before acquiring new animals were generally prudent. The zoo has developed a fairly aggressive animal-
collection plan for 2004 (NZP, Animal Collection Plan, 2004) that could result in the acquisition of about 125 new 
species (NZP, Animal Collection Plan, 2004). It is vitally important that the status of individual exhibits and plans 
for renovation be carefully considered when animal-collection plans are being developed so that failing facilities are 
not burdened with new animals and species, potentially endangering the animals’ welfare and safety.  

Veterinary Medicine and Veterinary Pathology 

Over the last 5 years, the Department of Animal Health has increased its clinical veterinary staff from one 
veterinarian in late 1999 to the current contingent of three veterinarians; the number of clinical veterinary staff has 
fluctuated between one and four during this period (Figure 8-2) (NZP, DAH 4-year Staffing Chart (1997-2000); 
NZP, DAH 4-year Staffing Chart (2001-2004)).  

The zoo’s veterinary-care program has operated at a suboptimal level in recent years because of a lack of 
priority-setting, follow-through, and planning.  For example, a comprehensive preventive-medicine program has 
been in place at least since 1998 (NZP, Preventive Medicine Schedule, 1998), but the program has not been 
implemented with consistency, and the result was a substantial backlog of preventive-medicine procedures and in 
some cases the demise of collection animals. Similar problems were uncovered at the Center for Research and 
Conservation (CRC) Veterinary Services Department.  

Since the publication of the committee’s interim report, the Department of Animal Health has eliminated 
the backlog of preventive-medicine procedures, reviewed and updated its preventive-medicine protocols, and 
established a schedule for preventive-medicine procedures. In addition, the senior management of the zoo has 
established completion of scheduled preventive-medicine procedures as a monthly performance measure for both the 
CRC and Rock Creek Park veterinarians. If senior management continues to assess the quality of veterinary care 
through this and other performance measures, the committee is encouraged that the quality of veterinary care can be 
maintained. 

The zoo’s pathology department has been world renown and many important advances in veterinary 
medicine originated with this group.  However, over the last several years, a backlog of pathology cases from 2000-
2003 had developed, along with a failure to develop annual morbidity and mortality assessments. With the departure 
of the head of the department there is an urgent need to reestablish the essence of this department, so that it can once 
again become the outstanding institution it once was. 
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Figure 8-2. Veterinary staffing in the Department of Animal Health, 1997–2004 
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Animal Welfare 

As documented in the interim report (NRC, 2004a), the zoo had not been complying with federal 
regulations enacted to ensure the welfare of zoo and research animals since 1998. Internal Smithsonian documents 
also indicate that as early as 1993, the Smithsonian was aware that the zoo was subject to federal animal-welfare 
regulations—“the Smithsonian Institution is subject to the Animal Welfare Act for all research involving vertebrate 
animals and is subject to the Public Health Service Policies for PHS-funded research” (Smithsonian Institution, 
Steiner memo, July 23, 1993)—but was not in compliance with these regulations (Smithsonian Institution, Foss 
memo, August 17, 1993).  

Those letters also document that the Smithsonian was aware that the zoo’s Institutional Animal Care and 
Use Committee was not being provided with the resources or mechanism to comply fully with federal regulations 
(Smithsonian Institution, Foss memo, August 17, 1993). Specific recommendations were made by Smithsonian 
employees on how to attain compliance, but there is no evidence that any of the recommendations were acted on.  

After the release of the interim report (NRC, 2004a), substantial changes were made in the zoo’s animal-
welfare oversight program, and the zoo was brought into compliance with both the Animal Welfare Act and PHS 
Policy. Continued vigilance on the part of the senior management is necessary to ensure that the welfare of the 
animal collection has the highest priority at the zoo.  

 

Copyright © National Academy of Sciences. All rights reserved.

Animal Care and Management at the National Zoo:  Final Report
http://www.nap.edu/catalog/11212.html

http://www.nap.edu/catalog/11212.html


ASSESSMENT OF OVERALL DIRECTIONS IN ANIMAL CARE AND MANAGEMENT 

 

99

Animal Nutrition 

As one of the first zoos in the country to employ a full-time professional nutritionist (in 1979), the zoo has 
given animal nutrition a high priority for the last quarter-century.  That long-standing commitment has set the zoo 
apart from most others in nutrition research.  However, recent deficiencies in the clinical-nutrition program and a 
lack of adequate coordination among professional staff on animal diets and feeding programs have resulted in 
animal deaths. 

Human Resources and Institutional Capacity 

The zoo employs federal staff and outside contractors. The total number of government full-time 
equivalents (FTEs) allocated to the zoo decreased from 370 in 1993 to 317 in 2000 (NZP, FTE Use, August 9, 
2004)—a decline of about 14%. That trend has reversed, and the zoo is now allocated 346 FTEs. It should be noted 
that there was no net change in the number of keeper staff from 1993 to 2000 (NZP, Staff Gain/Loss Statement 
1993-2003, September 24, 2003), although the size of the zoo’s animal collection declined by about 38% (NZP, 
Status of the Collection Reports, 1993-2002). In fact, as the size of the collection continued to decrease after 2000 to 
less than 50% of its size in 1993, the zoo added six keepers to its’ animal programs staff (NZP, Staff Gain/Loss 
Statement 1993-2003, September 24, 2003).  The zoo now has 74 permanent keeper positions (NZP, Tanner memo, 
July 19, 2004).   

Training and Development 

Since 1992, AZA has identified the lack of a formal training program for animal staff as a serious 
deficiency (AZA, 1992; 1997; and 2003a).  With no formal training program in place today, the zoo has failed to 
address this long-standing need.  However, the number of employees who chose to participate in professional-
development activities (in and outside the zoo) has increased over the last 5 years (see Chapter 3).  Nevertheless, 
there is no formal program in place to train new employees, and less than one-third of the keeper staff will be 
participating in continuing education in 2004.  

It is imperative that the management and staff of the zoo recognize that, in general, institutional knowledge 
of animal husbandry and welfare has not kept pace with development in the zoologic and wildlife communities. The 
committee recognizes that during the last year, the zoo has been through a period of upheaval, which may have kept 
senior management from making substantial strides in developing institutional knowledge and establishing training 
priorities. However, in the committee’s opinion, the greatest outstanding concern at the zoo is the lack of keeper 
training or plans to advance institutional knowledge of animal husbandry and welfare through education of the 
current keeper staff.  

Strategic Planning 

The zoo has been operating since at least 1992 without a strategic plan (AZA, 1992). A strategic plan was 
completed in May 2004, but it lacked any substantial analysis of the challenges and weaknesses that the zoo must 
address and overcome to achieve its new vision. In addition, the strategic plan lacks any actionable plan for 
achieving its stated 1-year and 5-year goals. Without those elements, the committee doubts that the strategic plan 
can help the zoo to re-establish its preeminence in the zoo community and become “the Nation’s Zoo.” 

Summary 

After a decade-long decline in facilities, animal collection, and quality of animal programs, the National 
Zoo has been through a year of upheaval as it has attempted to reverse some long-standing negative trends. The 
committee determined that the veterinary-care and nutrition programs had been failing in their charge over the last 
five years to provide high-quality care for the animal collection. Important deficiencies in supervisory skills, 
personal responsibility, and professionalism throughout the Department of Animal Programs and management 
structure contributed to animal deaths at the zoo. In addition, the leadership of the zoo and the Smithsonian 
Institution over the last 10 years missed prominent opportunities to arrest some of the deficiencies at the zoo. In 
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particular, the leadership failed to act on deficiencies that were brought to its attention in the early 1990s; this 
resulted in a lack of resources and support for programs that ensure animal welfare and provide training and 
professional development.  

The committee was presented with copious evidence that the zoo has many strengths, including the quality 
of its science programs and the dedication of its staff. The zoo staff have expended enormous time and energy to 
enact favorable changes at the zoo as quickly as possible. Over the last 6 months, they have reorganized the 
preventive-medicine and nutrition programs, and made great strides in developing an electronic keeper record 
system, centralizing their commissary, and establishing performance measures and accountability at all levels of the 
organization.  

For the National Zoo to regain its preeminence in the zoo community, the leaders of the Smithsonian and of 
the zoo must ensure that resources and support continue to flow into the zoo so that the zoo can address the major 
obstacles still ahead of it: establishing rigorous animal-care staff training, establishing a climate of accountability 
and personal responsibility, renovation or construction of animal facilities,and the development of a complete and 
comprehensive strategic plan.  
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Introduction  
 

 
The first bold vision 

A bold vision led to the founding of the Smithsonian’s National Zoological Park in 1889 in 

Washington, DC.  The Zoo was to be “a home and a city of refuge for the vanishing races of the 

continent,” and its mission “the advancement of science and the instruction and recreation of the 

people.”  Beginning with a few bison, a pair of borrowed elephants, and a few keepers, the Zoo 

grew to be a beautiful 167-acre urban park designed by Fredrick Law Olmsted, along with a 

3,200-acre research center in rural Virginia, and dozens of field sites around the world.       

 

The national collection of animals now includes nearly 2,500 individuals of 400 species, many 

that are quickly “vanishing” from the wild.  Hundreds of staff care for the animals, exhibits and 

grounds, educate the public, and study animals and their habitats.  The Zoo has the distinction of 

being the only zoo in this country that represents a partnership between the federal government 

and the private sector.  Its membership and support organization, Friends of the National Zoo 

(FONZ), has more than 30,000 family members and 1,000 volunteers, and generates funds for 

Zoo programs. The Zoo has been internationally recognized for its exhibits and animal 

collections as well as for its science, conservation, and education programs.  

 

Despite its long tradition and impressive history, the Zoo faces considerable challenges as it 

enters the 21st century.  For the most part, its facilities are old.  Financial investment has been 

insufficient for several decades, and operating budgets are lean.  As a result, the number of staff 

and animals declined for many years.  The Zoo’s science and conservation activities are reflected 

in just a handful of exhibits.  While changes are underway to reverse these trends and rejuvenate 

the organization, the Zoo needs direction.  Staff and supporters recognize that now is the time to 

develop a comprehensive, forward-looking strategic plan.   

 

A vision for the “nation’s zoo” 

In the broadest sense, the strategic plan for the Zoo hinges on two questions: What does it mean 

to be the “nation’s zoo?”  And, what are the key elements of a “great” zoo?  The strategic plan 

also builds upon the original vision: The Zoo’s founders understood that threatened species 
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needed a place of refuge.  This need is even more urgent today: Animals and their habitats are 

disappearing while scientists continue to gather necessary information to conserve biodiversity.  

The problem is global, and the list of endangered species is growing.    

 

To be the “nation’s zoo” means setting and meeting the highest standards for animal care and 

exhibition, zoo-based education and research programs, national and international professional 

training programs, and field-based research and conservation activities.  The Zoo’s animals are 

national treasures - like the Hope Diamond and the Star-Spangled Banner – and yet they are not 

one-of-a-kind objects.  They serve as ambassadors for their species in the wild.  Thus, the 

stewardship responsibility of the Zoo extends beyond its front gates.  Staff reach out to the whole 

world, working to inspire and teach others to discover and understand animals. 

 

The National Zoo is considered by many to be among the great zoos of the world.  Great zoos 

motivate people to care about animals and to take action to help them, rather than harm them.  

They collaborate with each other, and with non-governmental organizations involved in wildlife 

management, science and conservation all over the world.  The Zoo is highly respected for its 

scientific discoveries, multidisciplinary research programs, and commitment to training the next 

generation of zoo and conservation professionals.     

 

Great zoos create exhibits that provide animals with modern homes, inspire and educate visitors.  

They provide naturalistic habitats that encourage natural behavior and breeding, and allow 

visitors the opportunity to see animals they might never see in the wild.  Great exhibits also serve 

as laboratories, where long-term studies of animal health, reproductive biology and behavior 

yield results that help their management and conservation.  Many of the National Zoo’s newer 

exhibits  – Amazonia, Think Tank, Golden Lion Tamarins, Giant Panda Conservation Habitat, 

and the emerging Asia Trail  – are excellent examples.   

 

Zoos have the potential to shape public opinion regarding the need to protect wildlife.  If not for 

zoos, many people would never experience wild animals first-hand or develop the personal 

bonds that touch hearts and inspire minds.  Just as all zoos strive to be great stewards of the 

animal world, the nation’s zoo must lead by example. 
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The planning process 

After months of careful preparation, strategic planning began in December 2003 with the 

formation of a 12-member planning team. The team members, nominated by their peers, 

represented the wide range of functions, tenures, and demographics of the Zoo’s large and 

diverse staff.  During the next five months, the team crafted the strategic plan that follows.   

 

The planning team did not work in a vacuum; it received extensive feedback from both internal 

staff and external stakeholders, including the public and members of the professional zoo, animal 

science and conservation communities.  As a result, this plan belongs to the whole Zoo and its 

various stakeholders. (For details about the strategic planning process, see the Appendices and 

References.) 

 

This strategic plan is designed to firmly establish the National Zoological Park in its pre-eminent 

role as the nation’s zoo and an international leader in zoo-based science and conservation.  It 

outlines a challenging journey that will require a sustained effort on the part of many.  And it 

includes performance measures designed to drive change and track the Zoo’s accomplishments.  

The nation’s zoo begins its second century with a new, bold vision – a vision with a global reach, 

inspired by the success of the first 100 years and crafted by the Zoo’s dedicated staff and 

supporters.   
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Components of the Plan 
 
 

Strategic Plan: The strategic plan is a roadmap for the future that addresses where the Zoo is 

going and how it will get there. 

 

Mission:  The mission is the Zoo’s reason for being; what would be lost if it did not exist. 

 

Core Values:  The core values are the set of beliefs that drive everyday behavior at the Zoo. 

 

Ten-Year Vision:  The 10-year vision is what Zoo staff and supporters really want to achieve - 

an exciting, compelling, and attainable future state. 

 

One- and Five-Year Goals:  The one- and five-year goals are a description of results to be 

achieved at the Zoo by a particular point in time. 

 

Strategies:  The strategies are the basic approach to achieving the Zoo’s goals.  Rather than 

develop strategies for every goal, the plan includes a small set of strategies, each of which 

addresses multiple goals; the limited number of strategies is intended to keep the strategic plan 

tightly focused. 

 

Performance Measures:  The performance measures are the indicators used to determine if 

progress is being made toward the Zoo’s vision; these are the benchmarks that will be used 

during the first year of implementation of the plan.  At the end of one year, the measures will be 

assessed based upon the starting point and the degree to which they drive change and reflect 

accomplishments.  As unit plans are developed during implementation, each  will include 

additional performance measures to determine progress within the unit toward the vision.   
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Mission 
 
We are the nation’s zoo, providing leadership in conservation science.  We connect people with 

wildlife through exceptional animal exhibits, explore solutions through science-based programs, 

build partnerships worldwide, and share our discoveries.  We educate and inspire diverse 

communities so they become part of this commitment to celebrate, study, and protect animals 

and their habitats.   

Core Values 
 
UNITY 
We are one Zoo. Our various organizations and departments work in unity toward a common 

vision.   

 

CONSERVATION 
We are environmentally responsible.  Our actions, practices, and programs contribute to 

conservation. 

 

STAFF  
We invest in our staff.  We value diversity and provide the resources, training, and skills needed 

to excel in our jobs.  Every role is clearly defined and respected. 

 

COMMUNICATION 
We communicate effectively.  We ensure that the voices of our staff are heard and information is 

shared throughout all levels of the Zoo. 

 

EXCELLENCE 
We are professionals.   We set the highest standard in caring for our animals and providing 

service to our visitors, communities, colleagues, and collaborators.  We take responsibility for 

our actions. 

 

FUN 
We make being at the Zoo fun. Our positive attitudes contribute to an enjoyable experience for 

everyone. 
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Ten-Year Vision 
 

It takes people to save wildlife.  We inspire, train, and empower each generation to care for 

animals and conserve wildlife.  Our impact is global. 

  
IN 10 YEARS: 
As visitors enter our urban oasis, they will be inspired by state-of-the-art, innovative animal 

exhibits that reflect our commitment to animal care, science, and public engagement.  Exhibits 

will connect visitors with the natural world and immerse them in our real-life stories of wildlife 

conservation.  Our outstanding volunteer, education, and international outreach programs will 

enable people to learn more and take a personal role in the future of wildlife. 

 

Our professional internships and training programs will be sought-after by highly motivated 

individuals, locally and internationally.  Our apprentice programs will attract people from diverse 

backgrounds to learn the professions of a modern zoo. The National Zoo’s facility in Front 

Royal, Virginia will be fully utilized as a center of excellence in science-based conservation.  We 

will be renowned for developing leaders in the fields of zoo management, veterinary care, 

conservation science, and education.   

 

The National Zoo will be known for its long-term commitment to capacity building and training.   

We will share science-based tools and information, empowering local communities to conserve 

habitats and animals. 

  

Our staff will be respected as leaders and mentors in zoo and conservation sciences nationally 

and internationally. 
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Ten-Year Vision 
 

It takes people to save wildlife.  We inspire, train, and empower each generation to care for 

animals and conserve wildlife.  Our impact is global. 

 

Performance Measures:  Vision 
 

1. Number of exhibits (new and renewed) based on agreed-upon standards for animal care, 

scientific accuracy, interpretation and exhibitry. 

 

2. Number of training programs offered by Zoo staff covering topics related to zoo-related 

management, conservation and wildlife issues at various levels (K-12, undergraduate, 

graduate, professional). 

 

3. Number of certificates awarded to staff and others trained at the Zoo or by Zoo staff in 

zoo-related management, veterinary care, conservation science and education through 

internships, apprenticeships, fellowships, residencies.   

 

4. Percentage of staff serving in professional leadership positions or receiving recognition 

from professional organizations. 

 

5. Number of presentations and publications that connect and inform the general public and 

the professional community about Zoo animals and science.   

 

6. Number of sites (states/countries/communities) where there is a continued Zoo presence. 
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Goal Category#1:  Animal Management 
 

ONE-YEAR GOALS 
 

1. We have prepared our existing animal data to transition our databases to the new 

Zoological Information Management System.   

 

2. Cross-departmental interactions for animal management are standard practice and are 

effective.  Roles, responsibilities and decision-making processes are clear. 

 

3. Our collection and exhibit planning process has been established as one of our core 

management tools, guiding decision making on species acquisitions and animal 

movements/relocations.  This process is criteria-driven, cross-departmental, expeditious, 

and transparent.   

 

FIVE-YEAR GOALS 
 

1. We use comprehensive, integrated electronic record-keeping systems.  

 

2. Our animal collection is a dynamic expression of our conservation, science, animal 

management, and education priorities. 

 

3. Our animals thrive in environments that are consistently well maintained and renewed 

through effective use of resources and animal management practices. 

 

4. Our staff are valued as experts and innovators in the practices of animal health sciences, 

husbandry, and management.    

 

5. We have expanded our training programs in animal management in two ways:  1) by 

formalizing staff development, and 2) by increasing internships, apprenticeships, and 

residencies.  These programs attract professionals from around the globe and cultivate 

future leaders. 
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6. We have capitalized on our Front Royal land and facilities to expand our collaborations 

in animal management and conservation with other organizations. 

 
 
 

Performance Measures:  Animal Management 
 

1. Number of staff participating in Species Survival Plans (SSPs), Taxon and Veterinary 

Advisory Groups (TAGs, VAGs) and other related national/international organizations. 

 

2. Percentage of scheduled preventive medicine procedures accomplished monthly. 

 

3. Number of sick/injured animals NOT receiving curatorial and veterinary attention within 

24 hours of problem reported. 

 

4. Percentage of decisions about animal moves and species acquisition made based upon 

collection plan that reflects integration of science, education, exhibit and facility 

priorities. 
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Goal Category #2:  Science 
 
ONE-YEAR GOAL 
 

1. We have established science priorities for the National Zoo that build on our core 

scientific strengths in conservation biology and animal management.  Our collection, 

exhibit, and education planning reflect these priorities. 

 
FIVE-YEAR GOALS 
 

1. The Zoo is a leader in integrating zoo-based and field-based research programs to study 

and conserve species and biodiversity. 

 

2. We have established the Center for Conservation Biology at the Zoo’s Front Royal 

facility, a Smithsonian-wide multidisciplinary program focusing on the study of 

extinction-prone species.  

 

3. We build strategic partnerships to advance Zoo and Smithsonian priorities in science and 

conservation and are a resource for federal agencies, zoos, universities, and conservation 

organizations. 

 

4. Our science and conservation activities are reflected in our collection, exhibits and 

education programs. 

 

5. We have strengthened our national and international training programs for zoo and 

conservation professionals by unifying, expanding and promoting them. 

 

6. We have expanded our long-term commitment to capacity building and training in 

countries in which we conduct research.  We share science-based tools and information, 

empowering local communities to conserve habitats and animals. 
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Performance Measures:  Science 
 

1. Percentage of scientific staff serving as adjunct faculty, on graduate committees and 

sponsors of fellows. 

 

2. Number of active partnerships with other AZA institutions, government agencies, 

universities that meet agreed-upon standards. 

 

3. Number of projects that integrate zoo-based with field-based research. 

 

4. Number of research programs that are multidisciplinary, partnership-based, and focus on 

extinction-prone species. 

 

5. Number of peer-reviewed technical publications.  
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Goal Category #3:  Education 
 
ONE-YEAR GOAL 
 

1. We have organized our multiple education programs to ensure they are driven by clear 

priorities and are well coordinated, with leadership at the senior management level. 

 

FIVE-YEAR GOALS 
 

1. Our education program is built on the integration of the Zoo’s work in animal 

management, science, and conservation. 

 

2. Our formal and informal education initiatives are based on, and contribute to, current 

education practices and standards to effectively reach our audiences. 

 

3. All departments contribute to the Zoo’s education efforts and events with time, content 

and participation; education staff provide all departments with resources to support these 

efforts. 

 

4. Our interpretive programs have been expanded Zoo-wide and serve as models for 

engaging the public. 

 

5. Our professional training programs have been expanded to include mentorships, 

apprenticeships, and internships in the professions of a modern zoo.   

 

6. We have built strategic partnerships in education with other Smithsonian units. 
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Performance Measures:  Education 
 

1. Number of people reached through formal and informal education programs. 

 

2. Number of educational programs based upon education research theory and evaluated 

using best practices. 

 

3. Percentage of exhibits with active interpreter programs. 

 

4. Number of educational programs underway in collaboration with other SI units.  
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Goal Category #4:  Public Impact 
 

ONE-YEAR GOALS 
 

1. We have created a distinctive visual identity through consistency in the appearance of our 

graphics, materials, interpretive elements, and Web site. 

 

2. Feasibility study and business plans have been completed to decide whether to open 

portions of the Front Royal facility to the public. 

 
FIVE-YEAR GOALS 
 

1. The National Zoo is recognized as one of the finest zoos in the country, both by the 

public and our professional peers.   

 

2. Our collection, exhibits, and education programs reflect our science and conservation 

activities.   

 

3. Our actions, practices, and programs contribute to conservation, and this is evident to our 

audiences.   

 

4. Our exhibits and landscaping connect visitors to wildlife, tell compelling stories about 

our science and conservation, and inspire visitors to care for and conserve wildlife. 

 

5. All graphics, materials, Web site, and interpretive elements are accurate and well 

maintained. 

 

6. The Zoo offers excellent visitor services that make visitors feel welcome, comfortable 

and cared for.  All staff provide outstanding customer service. 

 

7. We have significantly expanded our impact by increasing overall attendance and reaching 

new audiences. 
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Performance Measures:  Public Impact 
 

1. Number of visitors per month. 

 

2. Percentage increase in currently underserved and new audiences to the Zoo and its public 

programs. 

 

3. Number of Web pages new or updated monthly that reflect current programs. 

 

4. Number of news stories that cover science, exhibit, education and animal care successes. 

 

5. Percentage of Zoo signage that is in good condition and up to date. 

 

6. Number of complaints (unsolicited and from visitor surveys) about visitor amenities and 

customer service. 

 

7. Number of unsolicited complaints about Zoo cleanliness, overall aesthetics, and customer 

service. 
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Goal Category #5:  Financial Strength 
 
 
FIVE-YEAR GOALS 
 

1. Our federal appropriations, revenue-generating activities, and external support are 

sufficient to fund the Zoo’s vision. 

 

2. We have a strong partnership with the SI leadership, providing them with materials and 

rationale that support the financial requirements of the nation’s only federal zoo. 

 

3. We identify funding priorities through Zoo-wide planning, taking advantage of our 

unique settings and strengths as a zoo. 

 

4. We set and meet ambitious development goals that ensure stability and provide resources 

for future growth.  Our coordinated boards support these efforts and play a major role in 

securing resources for our priorities.   

 

5. Our revenue-generating activities are based on best business practices, allowing us to 

maximize income from these activities. 
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Performance Measures:  Financial Strength 
 

1. Funds received from development activities for priority projects. 

 

2. Net income received from FONZ concession activities. 

 

3. FONZ profit margin targets met. 

 

4. Number of successful funding proposals for staff and programs through other 

organizations and partnerships. 

 

5. Number of master plan projects supported by the five-year facilities capital budget. 
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Goal Category #6:  Staff and Organization 
 

 
ONE-YEAR GOALS 
 

1. All staff know the core values, and there are mechanisms to establish their practice. 

 

2. Human resource practices are clear, efficient, and take advantage of current technologies 

and best practices of the government and private industry.   

 
FIVE-YEAR GOALS 
 

1. All managers are effective leaders who guide the Zoo toward its vision. 

 

2. All staff practice our core values.  Management models and reinforces them.  

 

3. All staff are well trained and have the resources to grow within their current position.  All 

staff have the opportunity to participate in professional development activities, including 

attendance at conferences and involvement with professional organizations.  

 

4. Our efficient administrative procedures, and those who manage them, support staff in 

managing human resources and budgets. 

 

5. We increase staff diversity through expanded recruitment practices nationwide, 

involvement in our local community, and targeted outreach programs.  Staff actively 

participates in these programs Zoo-wide.  

 

6. Our organizational structures, management systems and processes are aligned and 

encourage staff to work cooperatively across departments toward common goals and 

priorities. 
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Performance Measures:  Staff and Organization 
 

1. Percentage of performance ratings completed on time. 

 

2. Percentage of staff meeting or exceeding the performance standard for practicing core 

values. 

 

3. Percentage of supervisors (including managers) trained in administrative procedures, 

managing human resources and budgets. 

 

4. Percentage of staff who have completed their professional development plan each year. 

 

5. Number of equal employment opportunity (EEO) informal and formal complaints and 

union grievances filed. 
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Goal Category #7:  Facilities 
 
FIVE-YEAR GOALS 
 

1. Our master plan guides development of renewed facilities at Rock Creek and Front 

Royal.  The plan is based on sound land use practices, addresses our infrastructure needs, 

and allows for flexibility in future growth.   

 

2. All renewed facilities incorporate environmentally sound, state-of-the-art design 

principles, materials, and technologies. 

 

3. The Zoo’s physical structures and landscape are well maintained and visually appealing.  

All maintenance tasks are identified, prioritized, scheduled, and completed in a timely 

fashion.   

 

4. Our shops and operations support the unique requests related to Zoo functions. 

 

5. The Zoo evaluates and utilizes environmentally sound practices in Zoo operations.   

 

6. The Zoo has significantly increased the quality and quantity of visitor amenities (e.g., 

restrooms, shaded sitting areas, water fountains, recycling and trash collection points, 

information stations and concessions). 
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Performance Measures:  Facilities 
 

1. Number of visitor amenity improvements underway or completed. 

 

2. Percentage of work orders completed each month. 

 

3. Number of revitalized buildings or projects that meet agreed-upon standards based on 

best environmental practices. 

 

4. Number of significant finds (problems) identified by RCM (Reliability Centered 

Maintenance). 
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Strategies 
 
 
STRATEGY # 1:  MASTER PLANNING 
 

Develop and complete a visionary master plan that capitalizes on the uniqueness of the Zoo’s 

land and locations, and provides flexibility for future programs and exhibits.  It is the physical 

expression of the Strategic Plan. 

 
STRATEGY #2:  ORGANIZATIONAL DESIGN 
 
Examine and adjust as necessary the Zoo’s organizational design to align its diverse functions, 

improve coordination, minimize redundancy, and enhance collaboration.  Clearly articulate roles 

and responsibilities, and establish decision-making authority across units.    

 

STRATEGY # 3:  INTEGRATED FINANCIAL PLANNING 
 
Develop a consolidated financial planning process for the Zoo.  Use this process to manage our 

federal and non-federal funds and address financial needs.   

 

STRATEGY # 4: LEADERSHIP AND MANAGEMENT 
 

Assess and enhance the leadership and management skills of Zoo leaders, managers, and 

supervisors to increase their effectiveness. 

 

STRATEGY # 5:  CORE VALUES 
 
Immediately implement a program that will promote the Zoo-wide practice of core values. 

 

STRATEGY # 6:  VISIBILITY 
 

Implement a comprehensive plan to maximize visibility of the Zoo’s successes and expertise to 

local, national and international audiences.  
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Appendix A:  Strategic Planning Process  
 
 
GENERAL APPROACH  
 
There are many approaches to strategic planning, and each has its benefits and limitations.  Zoo 

staff selected a process that allowed them to capitalize on the remarkable talent and commitment 

of staff and supporters, and the unique nature of the organization among zoos (federal 

government-private sector partnership).  The process was intended to be comprehensive, staff-

built, and inclusive of internal and external stakeholders.  Staff selected a plan structure that 

followed the direction of the Smithsonian Institution’s strategic plan, and was easily understood.  

The strategic planning process was informed by the work of John Kotter, Peter Senge, Jim 

Collins, and Gary Hamel (see References). 

 
 
COMPONENTS OF THE PROCESS 
 
Staff-nominated strategic planning team 

All Zoo staff were invited to nominate individuals from all levels and all functions across the 

organizations described above to participate on a strategic planning team.  The nomination 

process resulted in a strategic planning team of 12 individuals representing a wide array of 

functions, tenure, and demographics.  This team worked from December 2003 through May 2004 

to conduct site visits, collect stakeholder input/feedback, and write the strategic plan. 

 

Multiple rounds of input from Zoo staff and stakeholders 

Hundreds of Zoo staff met several times to work in cross-departmental groups, giving input on 

the strategic plan as the team developed a draft.  These sessions provided the strategic planning 

team with rich guidance as they worked on the strategic plan.  Each session was facilitated using 

a system of wireless computers so that staff could input their ideas anonymously, and read all of 

the input as it was generated.  The input from these sessions was regularly posted on the Zoo’s 

intranet for staff to review.  The sessions also gave staff an opportunity to meet new colleagues 

and gain new perspectives on the opportunities and challenges facing the organization. 
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Several external stakeholder input sessions were also held, both in person and Web-based.  The 

input provided at each stakeholder meeting was compiled and given to the Strategic Planning 

Team.  External stakeholders included members of the following: all three Zoo boards (Zoo 

Advisory Board, FONZ Board, and CRC Foundation Board), the professional community (other 

zoos and AZA institutions, scientists, and conservation organizations), FONZ and FONZ 

volunteers, the local communities in Washington, D.C., and Front Royal, Virginia.   

 

Multiple rounds of feedback from Zoo staff 

Feedback sessions for staff were also held multiple times using the wireless computer system.  

Elements of the plan in draft form were circulated to all staff prior to these sessions.  During 

feedback rounds, the strategic planning team asked staff three questions, and incorporated the 

responses into their work.  These were: What do you like? (Those aspects that are at least an 8 on 

a scale of 1-10, where 10 is the equivalent of “wow”).  What needs more work? (The direction is 

good but it needs to go farther).  What do you not like? (Here is why). 

 

Working partnership between senior management and strategic planning team 

As the strategic planning team finalized each portion of the strategic plan based on feedback, 

they held working sessions with the senior management team to complete the plan.  Each group 

enjoyed the benefits of the expertise and perspective of the other group and was able to make 

decisions using consensus throughout the process. 

 

NEXT STEPS: IMPLEMENTING THE PLAN 
 

Implementation of the Strategic Plan begins immediately.  The strategies will be deployed and 

necessary staff teams created.  By the end of 2004, each “unit” within the Zoo will complete unit 

strategic plans and performance measures, based on the goals and strategies outlined in the 

overarching Plan.  These unit plans will guide staff performance plans, encourage cross-unit 

activities, and support the newly identified Core Values.   
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Appendix B:  Timeline for Strategic Planning 
 
 

October 2003  

Oct 2 - 3:  Senior management team (“Core Team”) retreat to develop strategic planning 

assumptions and expectations. 

Oct 16-17:  Strategic planning process and Core Team’s expectations and assumptions 

introduced to staff.  Staff to provide comments via e-mail. 

Oct 23:  Staff input received via email on expectations and assumptions. 

 

November 2003 

Nov 3, 4, 12, 13:  Staff input on Mission, Core Values, Ten-Year Vision and nominations for 

strategic planning team. 

Nov 20:  Strategic Planning Team selected. 

 

December 2003 

Dec 16 - 17: First meeting of Strategic Planning Team. 

  

January 2004 

Jan 6-8:  Strategic Planning Team tours Rock Creek and CRC facilities 

Jan 22-23:  Strategic Planning Team site visit to New York Wildlife Conservation Society. 

 

February 2004 

Feb 3,4,7:  Input from Zoo Advisory, FONZ and CRCF boards, FONZ members and volunteers, 

local community members (Rock Creek and CRC), professional community. 

Feb 5: Strategic Planning Team announces their communication plan for staff. 

Feb 9-11: Strategic Planning Team meeting at CRC. 

Feb 17-18:  Strategic Planning Team meets with Core Team to discuss draft Mission, Core 

Values, Ten-Year Vision. 

Feb 20: Strategic Planning Team presents draft Mission, Core Values, Ten-Year Vision to staff. 

Feb 23-25: Staff feedback on draft Mission, Core Values and Ten-Year Vision. 
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March 2004 

Mar 2-3:  Strategic Planning Team meets to review feedback, finalize Mission, Core Values and 

Ten-Year Vision. 

Mar 8-10:  Strategic Planning Team meets with Core Team to agree on final Mission, Core 

Values and Ten-Year Vision. 

Mar 12:  Strategic Planning and Core Teams present final Mission, Core Values and Ten-Year 

Vision to Dr. Evans (Under Secretary for Science, Smithsonian Institution); approved. 

Mar 16:  Final Mission, Core Values and Ten-Year Vision presented to staff. 

Mar 17-22:  Staff input on Goals, Strategies, and Performance Measures. 

Mar 28-30: Strategic Planning Team drafts Goals, Strategies and Performance measures. 

  

April 2004 

Apr 6, 7, 15: Strategic Planning Team meets to draft Goals, Strategies and Performance 

Measures. 

Apr 16:  Strategic Planning Team presents draft Goals, Strategies and Performance Measures to 

Core Team. 

Apr 20-21: Core Team meets to discuss draft Goals, Strategies and Performance Measures; 

Performance Measures placed on hold until completion of Goals and Strategies. 

Apr 21: Strategic Planning Team meets with Core Team to discuss Goals and Strategies.  

Apr 22:  Draft Goals and Strategies presented to staff. 

Apr 23-27:  Staff feedback on Goals and Strategies. 

Apr 28-30:  Strategic Planning Team finalizes Goals and Strategies. 

  

May 2004 

May 5: Strategic Planning Team presents finalized Plan (Mission, Core Values, Ten-year Vision, 

Goals and Strategies) to Core Team; Plan sent to USS Evans. 

May 6: Strategic Planning Team meets with Core Team and USS Evans to agree on final Plan; 

approved. 

May 14: Final Mission, Core Values, Ten-year Vision, Goals and Strategies (without 

Performance Measures) distributed to staff via e-mail and posted on ZooNet. 
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May 19: Core Team drafts Performance Measures based upon initial Strategic Planning Team 

draft from April 16.  

May 21:  Strategic Planning Implementation Team formed with representatives from Core Team 

(3) and Strategic Planning Team (2) plus staff from various units and levels; first meeting 

planned for June 8. 

May 21: Core Team distributes draft Performance Measures to staff, Strategic Planning Team 

and USS Evans for feedback 

May 26: Core Team and Strategic Planning Team review feedback and agree on final 

Performance Measures. 

May 27: USS Evans approves Performance Measures and Introduction. 

May 28: Plan completed; distributed to all staff via e-mail and ZooNet; prepared for posting on 

public Web site. 
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Appendix C: Input and Feedback Sessions 
 

STRATEGIC PLANNING PROCESS INTRODUCTION TO STAFF 
(OCT 16, 17 2003) 
 

Introduction 

o Strategic Planning process introduced to staff 

o Core Team’s expectations and assumptions about the plan presented 

o Structure of plan outlined 

o Working group roles outlined (Core team, coordinating team, strategic planning team, 

staff responsibilities) 

 

Input Questions via e-mail to staff:  

1. What do you like or would you add to the draft Assumptions about the Zoo's Strategic 

Planning process that were discussed at last week's meeting? 

 

2. What do you like or would you add to the draft Expectations of the Zoo's Strategic Planning 

process that were discussed at last week's meeting? 

 

3. What do you like about how the Roles of those who will be involved in the Zoo's Strategic 

Planning process are defined?  These include the roles of the Core Team, Strategic Planning 

Team, Zoo staff, Coordinating Team, stakeholders, etc.  What questions do you have about these 

roles?  Is there anything missing in the role definitions? 

 

4. What do you like about the Strategic Planning Schedule that was shown at last week's 

meeting?  What haven't we thought of that could get in the way?  What changes/additions does 

the schedule need? 

 

5. What kinds of communications will work best for you as we begin the Strategic Planning 

process to ensure you are kept informed? 
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NZP STAFF INPUT SESSION #1: MISSION, TEN-YEAR VISION, CORE VALUES  
(NOV 3, 4, 12, 13, 2003) 
 

Introduction 

o Review overall strategic planning timeline 

o Review purpose of meeting and agenda 

o Outline ground rules and assumptions 

o Be specific 

o Share airtime – listen for fresh understanding 

o Ask open-ended questions (not ‘yes’ or ‘no’) to increase understanding 

o Input themes (we all agree), patterns, and differences – no right answers or forced 

agreement 

o Switch typists at computer 

o Enjoy the conversation 

 

Input Question (discuss and input ideas into computer):   

o Here is how we’ll know this effort is real and will make a positive difference, such 

that we will have confidence and invest in it. 

 

NZP’s Mission 

Present current mission  

Input Questions: 

o What do you particularly like about the mission? 

o What else (if anything) is needed to express the National Zoo’s unique value? 

o Tip: What would be lost if the National Zoo didn’t exist? 

 

NZP’s Values 

Each person thinks of three events that were really telling about ‘how things really work around 

here’ (positive and negative) (Hurricane Isabel, sick animal, decision to do a new exhibit), then 

discuss the values evident in these situations.  

Small group conversations (with structure) (40 min.) 
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Input Questions: 

o What are the Zoo’s current values? 

o What new values need to be added? (Define each value and give an example) 

 

NZP’s 10-Year Vision 

Set context for visioning activity  

Small group discussions and input  

 

Assuming successful implementation of the mission and values, and that you could fund it, what 

do you want to achieve in ten years? (Here are some conversation starters): 

o What would you physically see? 

o What are people saying and doing? 

o What’s our impact beyond the Zoo? 

o How is staff behaving? 

o What if you were 10 times bolder?  What seems impossible now, but if were possible, 

it’s the future you want to see? 

Input Question:   

o What are two to three of your best ideas, based on the conversation? 

 

Nominating the Strategic Planning Team  

Distribute nominating form 

Qualities to think about when nominating staff for the Strategic Planning Team:  

o Creative 

o Forward-thinking 

o Have the ability to work well with others 

o Able to represent the whole organization, rather than individual units.  

Closing 

Individual groupware input: Meeting evaluation (what worked, improvements for next time) 

 

NUMBER OF SESSIONS HELD: 4 
TOTAL NUMBER OF ATTENDEES: 350 
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EXTERNAL STAKEHOLDER INPUT SESSION:  
ZOO ADVISORY, FONZ AND CRC FOUNDATION BOARDS  
(FEB 3, 2004) 
 

Purpose: 

o To provide an opportunity for stakeholders (i.e., those who impact, or are impacted 

by, the functioning of the National Zoo) to give input to the Zoo’s strategic planning 

process 

o To ensure that the Zoo’s Strategic Planning Team develops a plan based on the best 

thinking of all of the stakeholders, both internal and external 

o To provide an opportunity for the Zoo’s stakeholders to meet together, to get to know 

each other better, to learn from each other, and to positively influence each other’s 

contribution to the Zoo 

 

Welcome 

Welcome; introduction of Strategic Planning Team  

Introduction of each board by chairs of each board (Zoo Advisory, FONZ, CRCF) 

 

Introduce NZP Strategic Planning 

Provide key points on strategic planning and approach NZP is taking 

Discuss expectations, agenda, roles, etc.  

 

Mission/role of the National Zoo  

Present current mission  

Small group discussion about questions  

o What do you particularly like about the mission? 

o What else (if anything) is needed to express the National Zoo’s unique value? 

o What would be lost if the National Zoo didn’t exist? 

o What does it mean to be ‘national’? 

Input two-three best ideas in computers 
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Long-term vision of the National Zoo 

Set context for visioning activity  

Assumption:  funding will come if a compelling future is defined 

o What can you imagine NZP being in 10 years?  

o What would you physically see or hear about? 

o What positive impact, achievements, stature would be attributed to NZP? 

o In the world of conservation? 

o In the zoo world? 

o In your world? 

o What if you were ten times bolder?  What seems impossible now, but if were 

possible, it’s the future you want to see? 

Input two to three best ideas in computers 

 

Your relationship with the National Zoo 

o Ten years from now, what role will you have played in NZP’s success?   

o How did you participate and contribute? 

o What do you hope the other boards here today will contribute to NZP’s success? 

 

Moving forward 

Next steps in the strategic planning process 

Group discussion: 

Your role in the remainder of the process 

What’s the best way to communicate with you? 

 

NUMBER OF SESSIONS HELD: 1 
TOTAL NUMBER OF ATTENDEES:  30 
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EXTERNAL STAKEHOLDER INPUT SESSION:   
VOLUNTEERS/FONZ MEMBERS/LOCAL COMMUNITY  
(ROCK CREEK AND FRONT ROYAL; FEB 3-7, 2004) 
 

Purpose: 

o To provide an opportunity for stakeholders (i.e., those who impact, or are impacted 

by, the functioning of the National Zoo) to give input to the Zoo’s strategic planning 

process 

o To ensure that the Strategic Planning Team develops a plan based on the best thinking 

of all of the Zoo’s stakeholders, both internal and external 

o To provide an opportunity for the Zoo’s stakeholders to meet together, to get to know 

each other better, to learn from each other, and to positively influence each other’s 

contribution to the Zoo 

 

Introduction to NZP Strategic Planning 

Provide key points on strategic planning and approach the Zoo is taking  

Discuss expectations, agenda, roles, etc.  

 

Mission/role of the National Zoo  

Present current mission  

Small group discussion about questions and input in computers  

o What do you particularly like about the mission? 

o What else (if anything) is needed to express the National Zoo’s unique value? 

o What would be lost if the National Zoo didn’t exist? 

o What does it mean to be ‘national’? 

Summarize two to three best ideas and input them in computers 

 

Long term vision of the National Zoo 

Set context for visioning activity  

Small group discussion about questions  

o What can you imagine NZP being in ten years? 

o What would you physically see or hear about? 
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o What positive impact, achievements, stature would be attributed to NZP? 

o In the world of conservation? 

o In the zoo world? 

o In your world? 

o What if you were ten times bolder?  What seems impossible now, but if were 

possible, it’s the future you want to see? 

Summarize two-three best ideas and input them in computers  

 

NUMBER OF SESSIONS HELD: 3 
TOTAL NUMBER OF ATTENDEES:  135 
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EXTERNAL STAKEHOLDER INPUT SESSION:   
AZA AND SCIENTIFIC COMMUNITY WEB-BASED SURVEY  
(FEB 6-8, 2004) 
 
Comments solicited by email using a dedicated list-serve: 

Mission 

o What do you particularly like about the National Zoo's mission? 

o What else (if anything) is needed to express the National Zoo's unique value? 

o What does it mean to be 'national'? 

o What would be lost if the National Zoo didn't exist? 

 

Ten-Year Vision 

o What can you imagine NZP being in ten years?  

o What would you physically see or hear about? 

o What positive impact, achievements, stature would be attributed to the National Zoo 

(in the world of conservation; in the zoo world; in your world)? 

o What would be a “ten-times bolder” vision than your answer to the previous 

question? What seems impossible now, but if it were possible, it’s the future you want 

to see for the National Zoo? 

o How could a bold future for the National Zoo positively support you in your goals? 

 

NUMBER OF SESSIONS HELD: 1 OVER 4 DAYS 
TOTAL NUMBER OF ATTENDEES:  40 
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NZP STAFF FEEDBACK #1 ON DRAFT MISSION, CORE VALUES, VISION 
STATEMENT  
(FEB 23-25, 2004) 
 
For each component of the draft Mission, Core Values and Ten-Year Vision: 

 

Please rate the component on a scale of 1 to 10 where 1 = "Don't like it at all"; 10 = "Wow!" 

o What do you really like? (Please do not change.) 

o What needs more work? (We like the direction you're going, but please go further.)  

o What do you not like?  (Here is why.) 

o (For the Core Team: Showstoppers – is there anything that the core team can not live 

with?) 

 

NUMBER OF SESSIONS HELD: 3 
TOTAL NUMBER OF ATTENDEES: 100 
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NZP STAFF INPUT SESSION #2: FIVE YEAR GOALS, STRATEGIES, 
PERFORMANCE MEASURES  
(MAR 17-19 2004) 
 
Identify goal categories 

Input question:  To get ‘half way there’, what are the four to six general categories we need to 

succeed in over the next five years? 

 

Describe strengths and weaknesses for each category 

Input Question:  what are our current strengths and weaknesses in each of these categories? 

 

Performance Measures 

Mini tutorial on performance measures (5-7 min.) 

Input Question:  What are at least two to three ways meaningful ways you could measure 

progress and/or success in each of your categories? 

 

Closing 

Input Question:  How can we immediately implement our values?  (Individuals, units, system-

wide) 

 

NUMBER OF SESSIONS HELD: 5 
TOTAL NUMBER OF ATTENDEES: 110 
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NZP STAFF FEEDBACK ON GOALS AND STRATEGIES  
(APR 23-27, 2004) 
 

For each Strategy and Goal: 

 

Please rate the component on a scale of 1 to 10 where 1 = "Don't like it at all"; 10 = "Wow!" 

o What do you really like? (Please do not change.) 

o What needs more work? (We like the direction you're going, but please go further.)  

o What do you not like?  (Here is why.) 

o  (For the Core Team: Showstoppers – is there anything that the core team can not live 

with?) 

 

NUMBER OF SESSIONS HELD: 4 
TOTAL NUMBER OF ATTENDEES: 90 
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OTHER STRATEGIC PLANS REVIEWED: 
 
National Audubon Society 

Conservation International 

Fujifilm USA 

Nature Conservancy 

National Aeronautics and Space Administration 

San Diego Zoological Society 

Wildlife Conservation Society 

Smithsonian Education Strategic Plan, 2004 

Smithsonian Institution Strategic Plan, March 2003 
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Glossary of Terms 
 

Animal Health Sciences – Functions and areas of the Zoo addressing animal health and health 

assessments including veterinary medicine, pathology and nutrition. 

 

Animal Management – All functions and areas of the Zoo focusing on animal well-being.  

Includes husbandry, enrichment, veterinary medicine, pathology, nutrition, reproductive 

sciences, behavior and small population management. 

 

Boards – The Zoo Advisory board, Friends of the National Zoo board, and Conservation and 

Research Center Foundation board. 

 

Capacity building – To increase the technical and professional skills of people in the U.S. and 

abroad through a broad range of training activities and through sharing science-based tools and 

scientific knowledge.   

 

Conservation Science – Natural and social science disciplines that advance species and 

biodiversity conservation through basic and applied research, training, and education.  At the 

Zoo, conservation science includes all programs based on captive and free-ranging animals and 

their habitats.    

 

Cross-departmental – Activities that reach across all of the Zoo’s departments, units and 

functions. 

 

Core Team - The Zoo’s senior management team.   

 

Development – Income generating activities focusing on individual donors, corporate donors 

and gifts.   (See also, Fund Raising.) 
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Extinction prone – Species that face greater risk of disappearing because of characteristics that 

make them more susceptible to changes in the environment.  These may include species that are 

only found in a few places, have a large body size, have small populations, are at the top of the 

food chain levels, or have poor abilities to spread and colonize new areas.   

 

Field-based – Research and science programs that are oriented to studying and conserving 

animals in their natural habitats and that take place in these habitats, rather than in a lab or zoo 

setting (also called in situ research).  

 

FONZ – Friends of the National Zoo. 

 

Fund raising – Development activities that focus on generating support from private 

foundations and private or corporate donors.  (See also Development.)  

  

Individual Development Plan (IDP) – Training plans, updated annually, developed to 

encourage professional growth and improve job-related skills of individual employees. 

 

Managers – Staff who supervise both people and programs. 

 

Master plan – The planning process and document that describes future development of land, 

facilities and infrastructure at the Zoo; this is the physical expression of its strategic plan. 

 

Organization design – Comprehensive term for all of the elements that make up an 

organization, including:  mission, values, vision, goals, strategies, work processes, structure, 

systems, people, skills, and culture. 

 

Organization redesign – The process of analyzing and revising the formal structure of an 

organization. 
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Research - Acquisition of new knowledge.  Basic and applied investigations or experimentations 

aimed at the discovery or interpretation of facts.  In the case of the Zoo, facts about the biology 

and conservation of species and their habitats.   

 

Revenue-generating activities – All business and membership activities that raise money for the 

organization: concessions, memberships, camps, parking, gift shops, and special events.  Funds 

generated are typically unrestricted as to purpose. 

 

Science -- Science at the Zoo encompasses all activities/programs focusing on the knowledge 

about the biology of animals in captivity or the wild, based on basic and applied research that 

deals with observing and testing facts about the biology and conservation of animals and their 

habitats.   

 

Smithsonian Center for Conservation Biology – A proposed Smithsonian-wide science 

initiative, based at the Zoo’s Front Royal facility, which will address research issues on 

extinction-prone species.   

 

Strategic Planning Team - A team of 12 Zoo staff nominated by their peers to draft the 

strategic plan based upon multiple rounds of input and feedback with internal and external 

stakeholders. 

 

Supervisors – Staff who oversee people. 

 

ZIMS – Zoological Information Management System – a data management system in 

development by the International Species Information System (ISIS) for the broad zoological 

community. 

 

Zoo – Facilities, staff and functions of Smithsonian’s National Zoological Park, Office of 

Facilities, Engineering and Operations and Friends of the National Zoo in Washington, D.C. 

(Rock Creek and the National Mall), and Front Royal, Virginia. 
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Zoo-based – Research and science programs that take place in a lab or zoo setting, rather than in 

animal habitats (also called ex situ research). 

 

Zoo-wide – All of the various organizations, departments/units and functions of the Zoo.   
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