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FORWARD 
 

Zoos and aquariums offer their various constituencies a unique opportunity to observe 
and appreciate the behavior and biology of wild animals.  For many visitors, it is their only 
opportunity to observe and compare a diverse array of living organisms; for researchers and 
educators, zoos and aquariums offer unique opportunities for controlled scientific study and 
science education.  Zoo and aquarium animal populations also contribute to conservation 
efforts through reintroduction programs, conservation research, and as ambassadors on 
behalf of natural habitats.  Unfortunately, the number of species that is extinct, or nearly extinct, 
in the wild increases every day.  Many of these species will soon, or already do, exist only in 
captive breeding facilities; for these species, zoos and aquariums are the last bastions 
against extinction.  
 

Development and maintenance of self-sustaining animal populations are essential to 
the realization of institutional and regional goals.  Few institutions have the space to house 
self-sustaining populations of vertebrates so there is great reliance on cooperative breeding 
and management programs, such as the American Zoo and Aquarium Association's Species 
Survival Plans (SSP©).  These cooperative programs provide the resources necessary to 
develop and maintain self-sustaining populations.  Scientifically sound genetic and 
demographic management is essential to the development and maintenance of self-sustaining 
captive populations; this scientific approach to management underlies most cooperative, and 
many institutional, management programs.  Cooperative programs, such as SSP©s, must have 
accurate and reliable databases from which to formulate scientific management plans. 
 

This document is designed to promote standardization of  studbook databases used to 
manage those species that are most threatened, endangered, and important to zoos and 
aquariums. 
 
 

Steven D. Thompson 
5 May 1996 
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INTRODUCTION

Why Studbooks?

The American Zoo and Aquarium Association (AZA) has approved over 2251  regional 
studbooks that form the basis for genetic and demographic management of populations in 
North American zoos and aquariums.  These managed species are the most important to the 
educational, research, conservation, and recreational missions of AZA and its member 
institutions.  The AZA currently supports over 802 SSP©s that manage all specimens of a 
species or subspecies as a single population.  In September of 1995, the AZA endorsed a 
plan to implement more rigorous genetic and demographic management of non-SSP© 
species.  These Population Management Plans (PMPs) will also be based on data maintained 
in studbooks. 

Studbooks were initiated to provide accurate, up to date information in a 
standard format that could easily be used for genetic and demographic analyses of a 
single population.  Quantitative analyses of data in a studbook are used to develop a 
management plan that is carried out through specific recommendations for each specimen in 
the population.  Without studbooks, it would be virtually impossible to manage populations  
scientifically.  Genetic and demographic recommendations for population management are 
only as good as the data upon which they are based.  Thus, the quality and consistency of data 
in AZA studbooks are critical to the effectiveness of AZA's cooperative programs for species 
management; inconsistencies and errors can compromise the desired effects of even the best 
management plans. 

Why Guidelines for Studbooks?

Genetic and demographic analyses are remarkably sensitive to minor errors or 
inconsistencies in data.  A misidentified parent, a poor or undocumented assumption, or an 
error during data entry can significantly alter recommendations resulting from quantitative 
analyses.  Recommendations based on incorrect or misleading data may, for example, result 
in loss of genetic diversity or a false sense of security about a population's genetic or 

1,2   As of 1 August. 1995.



demographic status.  These recommendations have the potential for adverse effects on 
individual institutions, individual specimens, and the population as a whole.   

Accurate, unambiguous data are essential to assessments of a population's future: 
such data can best be ensured though standardization of data entry procedures for the 
electronic databases that are the basis for all North American regional studbooks. 

A studbook is intended to be a true record of a species's history in captivity.  Each 
studbook should stand alone as a document and electronic database.  A reader unfamiliar 
with the studbook should be able to examine and analyze the data without additional 
interpretation from the studbook keeper.  When genetic and demographic analyses are 
conducted by someone other than the studbook keeper, inconsistencies, ambiguities, 
inaccuracies, and true errors impede interpretation and may require extensive verification. 
Much of the time presently devoted to genetic and demographic analyses is associated with 
data clean-up: verification, correction, and modification into a standard format employed by 
the AZA Small Population Management Advisory Group (SPMAG).   

The SPMAG is a scientific advisory group of the AZA.  Its members conduct research 
on scientific management of small populations, develop methods of implementing the best 
scientific approaches to population management, and perform or assist with demographic and 
genetic analyses for SSP© Master Plans and PMPs.  Standardized data entry procedures will 
greatly facilitate genetic and demographic analyses; this will decrease the time necessary for 
these analyses and permit SPMAG members to assist with the growing number of managed 
populations.   

At present, there is much ambiguity with respect to (1) how data are entered into 
studbooks, (2) what data are entered in studbooks, (3) how data are maintained or altered, 
and (4) how data, particularly explanations or assumptions, are documented.  When studbooks 
are passed from one studbook keeper to another, the new studbook keeper must reconstruct 
those ambiguities (if possible).  The SPMAG advisor, or population manager, must also 
interpret ambiguous data before quantitative analyses can be completed. Standardization and 
documentation of assumptions will prevent loss of information and/or redundant verification of 
data when studbooks are transferred from one studbook keeper to another and reduce the 
clean-up needed to prepare for quantitative analyses. 
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THE USES FOR STUDBOOK 

 DATABASES ARE LIMITED ONLY BY 

THE QUALITY AND QUANTITY 

OF THE DATA 
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HOW TO USE THIS MANUAL 

This manual is separated into four sections.  The first section presents an overview of 
studbooks and background on how studbook data are used in population management.  The 
second section focuses on common problems faced during data entry.  This section 
addresses generalized solutions and, like the first and third section, emphasizes the 
consequences of many data entry decisions.  The third section offers step-by-step instructions 
on how to enter data using SPARKS, the Single Population Analysis and Record Keeping 
System software designed and distributed by the International Species Information System 
(ISIS).  These instructions are presented in the context of how certain decisions may have 
significant consequences for population management.  Although this section contains 
important information about SPARKS, it should not be considered a substitute for the 
SPARKS manual.  The fourth section provides information on how to obtain additional 
assistance with studbook data entry, and a description of data quality problems. 

Each section is rife with subsections and subheadings for specific topics on data entry. 
 These subsections are heavily cross-referenced and the reader is encouraged to follow those 
cross-references.  

This manual uses the following conventions:  SPARKS field names (the name or type of 
data entered) will be presented as  <BOLD CAPS INSIDE ARROWS>.  Information that 
should be entered into a field (i.e., what is typed or selected during data entry) will be 
presented as {CAPITALS INSIDE BRACKETS}. Items selected from menus or windows in 
SPARKS will be shown in Italics With Initial Letters In Capitals.  Important concepts or actions 
will be in bold italics or in boxes. 

Throughout this manual, the reader  will be guided by Speedy, the small population 
biologist.  Speedy will emphasize key points that link data entry to the genetic and 
demographic analyses that are the basis for population management. 
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SPARKS AND OTHER SOFTWARE

SPARKS, the Single Population Analysis and Records Keeping System is the software 
used by all AZA regional and most international studbook keepers; it is an AZA requirement 
that all official studbooks be maintained in SPARKS (see The AZA Conservation Resource 
Guide, available from the AZA Conservation Office).  These guidelines wee written for 
SPARKS 1.4 and consider features and capabilities unique to that version of the software.  
Although this document contains much useful information on SPARKS, it is not a substitute for 
the SPARKS manual (produced in 1989 and distributed by ISIS). 

SPARKS was developed and is maintained by the International Species Information 
System (ISIS).  Using SPARKS, it is possible to enter data, edit data that have been entered, 
enter additional data, produce a variety of reports, undertake several types of descriptive 
analyses, and export data for demographic and genetic analyses produced by other software. 
 Thus, SPARKS is a data management and an analytical tool; it is particularly powerful in its 
abilities to select subsets of the database for reports, analyses, and to export data for genetic 
and demographic analyses. 

It is important to note, however, that SPARKS does not always make literal use 
of data as they are entered.  In many instances, SPARKS interprets data in ways that 
are not readily apparent either to the studbook keeper or to the SPMAG advisor.  Date 
estimates, sex, and data that are "unknown" are often interpreted by SPARKS.  
Standardization of data entry and maintenance procedures will ensure that the bases for 
reports and analyses are consistent across studbooks.  

A section of these guidelines provides detailed instructions on how to enter data into 
SPARKS.  Among these step-by-step instructions are explanations of decisions that are often 
necessary during data entry.  These explanations provide essential information about the 
consequences of various options.  It is important for every studbook keeper to 
understand how SPARKS uses data: creativity or inconsistencies in data entry can 
have dire consequences for population management. 

DECISIONS AND ASSUMPTIONS 

 MADE DURING DATA ENTRY AFFECT 

 THE VALIDITY OF DEMOGRAPHIC 

AND GENETIC ANALYSES 
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GENES 

GENES is the software used for genetic analyses of AZA populations.  It was written 
and is maintained by Dr. Robert Lacy of the Brookfield Zoo (near Chicago, IL).  GENES 
calculates the basic genetic parameters (i.e., gene diversity, founder genome equivalents, 
kinship value, and mean kinship) used to construct breeding recommendations for AZA 
management plans.  Data from a studbook maintained in SPARKS must be exported to 
GENES before analyses can take place.  Although GENES can interpret some data it 
receives from SPARKS, most of the data are used as exported.  Thus, GENES is very 
dependent on the quality of data in SPARKS, how SPARKS interprets the data it contains, 
and what data are exported for use by GENES. 

DEMOG 

DEMOG is software used for demographic analyses and modeling: it was written by Dr. 
Jon Ballou and Laurie Bingaman Lackey of the National Zoological Park, Washington, D.C.  
The SPARKS life table (Mx/Qx) is exported for use by DEMOG.  DEMOG provides a thorough 
demographic analysis of the life table and options for manipulation of the life table to devise 
strategies for altering population growth rates.  In addition, DEMOG calculates and exports 
reproductive value (Vx), a variable used by GENES to calculate kinship value.  DEMOG cannot 
interpret the data it receives from SPARKS: the data are used as exported.  Thus, DEMOG is 
totally dependent on the quality of data in SPARKS, how SPARKS interprets the data it 
contains, and what data are exported for use by DEMOG. 
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DATA QUALITY IN SPARKS 

SPARKS offers two routines that identify potential errors and inconsistencies in a 
studbook database.  These routines are found under the Data Quality menu.  Clean-up Files 
compares locations listed in the studbook with the ISIS institution list, reindexes all files, and 
deletes records marked for deletion during editing.  Clean-up Files should be run before 
and after each editing session.  Data Validation is a new option (it replaces Batch Validate 
from SPARKS 1.3) that checks the studbook database for logic errors, possible file damage, 
and inappropriate, invalid or missing information. This new option provides two levels, coarse 
and fine, for checking a SPARKS database; it also reports changes made since the last 
check.  Data Validation should be run, and its output examined and checked, before 
each publication of the studbook and before any demographic or genetic analyses are 
conducted. 

Why Use Data Quality Regularly? 

The options available under the SPARKS Data Quality menu represent a powerful set 
of tools to evaluate data entered in the database.  They can identify a range of possible data 
problems, any of which may affect genetic or demographic analyses used to develop breeding 
recommendations that are the basis for PMPs and SSP©s.  The potential problems flagged by 
Data Quality may arise during any editing session; they represent data entry errors, logical 
errors in reports from institutions (e.g., mother and offspring not at same institution on birth 
date), ambiguities, and omissions. 

Data Validation systematically looks at all the major fields for each specimen record in 
the studbook. It checks that all required information has been entered correctly, that essential 
information is not missing, and that there are not logic errors with conflicting pieces of 
information.  Data Validation also counts missing or unknown data, verifies field justification 
and contents, notes specimens marked as lost-to-follow-up (see page 74 on lost-to-follow-up), 
checks parentage, and looks for inappropriate characters that may be an indication of file 
damage. 

It is imperative that Data Validation be used regularly to verify the quality and 
usefulness of data in the studbook.  If the potential problems identified in a Data 
Validation report cannot be reconciled, corrected, or explained, the database is not of 
sufficient quality to be used for planning and management purposes.  Regular use of 
Data Validation will check data acquisition and entry methods, provide warning of file 
damage, and identify a variety of other potential problems with the database.
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WHAT IS A STUDBOOK? 

A studbook is the pedigree and demographic history of a specifically defined taxon 
such as a genus, species, subspecies, or other specific population.  The studbook may cover 
a single species that contains no subspecies (e.g., hooded crane, king cobra, Indian 
rhinoceros), a single species and its various subspecies but without specimens of hybrid or 
unknown origin (e.g., tiger), a single species and its various subspecies and hybrids (e.g., 
orang-utan), or a genus and as many full species as are deemed appropriate by the Taxon 
Advisory Group (TAG) and the AZA Wildlife Conservation and Management Committee 
(WCMC).  A studbook is delimited by geographic region: either regional (e.g., North American 
regional studbook) or international.   

A studbook is intended to be a true record of a species's history in captivity.  It 
should include information on all specimens that have ever lived within the taxonomic 
and geographical scope of the studbook.  It must also include the ancestors of all 
animals in the studbook.  When portions of the species's history have been lost, the 
true record should acknowledge these missing portions  (see page 19 on assumptions in 
studbooks).  Each specimen is assigned a unique numerical identifier (i.e., studbook number) 
that allows construction of the pedigree (for genetic analyses) and of age specific schedules of 
birth and death (for demographic analyses).  The studbook traces the entire history of each 
specimen; these collective histories comprise the population's genetic and demographic 
identity. 

From the point when a specimen enters captivity (i.e., through capture, captive birth or 
unknown origin), the studbook tracks that specimen for its entire life, recording all locations 
where it lives and the time spent at each location.  Any specimen that ever enters captivity, 
regardless of whether it is captured and dies without offspring, is born and lives a 
natural lifespan, is present only in the form of an aborted fetus or stillbirth, or is 
represented as a captive-born young which dies shortly after birth, should be entered 
into the studbook.  In the end, the studbook records each specimen’s date of death or 
transfer from the managed population.   

During each specimen’s life, supplementary information may also be recorded, as 
appropriate for that species, to help present and future studbook keepers track a specimen 
and better understand its history.  By recording as much information as possible about each 
specimen, studbooks will assist animal managers to improve management of subsequent 
generations through well conceived breedings, PMPs and SSP©s, and scientific analyses of 
studbook databases.
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WHAT IS A STUDBOOK KEEPER? 

By definition, a studbook keeper is an individual that compiles and maintains a 
pedigree and demographic database on a group of animals (usually a specific taxon) in 
captivity.  However, studbook keeping is not a secretarial effort.  The studbook keeper is a 
resource: a knowledgeable individual with a vast amount of information about a group of 
animals in captivity.  Moreover, the studbook keeper is a researcher, who systematically 
and relentlessly pursues those individual facts that together portray the true history of 
the population.  Studbook keeping requires keen insight and the ability to link disparate and 
obscure pieces of information into complete and accurate histories for individual specimens.  
Tracking down specimens of unknown origin, linking specimens that have disappeared from 
one location and seem to have reappeared at another, and resolving conflicting information 
are among the more important tasks done by the studbook keeper.  The studbook keeper is 
the expert on, and the chronicler of, the history of a specific captive population of animals.  
However, the studbook keeper may, or may not, be the foremost expert about the species’s 
biology, its status in the wild, or its ecology.  

The studbook keeper has been described as a detective.  Data must be tracked down 
by following leads and evaluating clues about the history of specimens in the captive 
population.  These clues may contradict each other and the truth may be difficult to discover.  
Testimony in the form of correspondence, documents, telephone conversations, and 
institutional records must be closely scrutinized for accuracy and consistency.  The studbook 
keeper must hone his or her detective skills to produce an accurate record.  Finally, the 
studbook keeper must make every effort to verify information from the best source 
possible: the institution that held the specimen.  In cases of conflicting information, the 
studbook keeper must come to a decision, much as a jury in a trial, to conclude the truth 
“beyond a reasonable doubt” (but see page 19 on assumptions in studbooks). 

From the preceding description, it should be evident that studbook keeping is an 
educational process.  As the keeper compiles the data, he or she acquires a unique familiarity 
with the captive population.  This familiarity is imperative to good studbook keeping.  It allows 
the processing and evaluation of data on a level that is not possible by computers.  A studbook 
keeper with a complete knowledge of the captive population will use logic and intuition to catch 
inconsistencies and potential errors in data reported by the participating institutions. 

The studbook keeper is directly responsible for acquiring and recording the life history 
for each specimen contained within the studbook.  This individual is also responsible for 
entering this data into the studbook using SPARKS software.  The studbook keeper 
accomplishes this by maintaining contact with the zoos, aquariums, and individuals who 
currently have the studbook taxon or have had that taxon in the past; these communications 
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may be mediated by SPARKS-generated questionnaires or direct correspondence. The 
studbook keeper is also responsible for publishing the studbook and annual updates.   

As a resource to the zoological community, the studbook keeper maintains pedigree, 
demographic, and other data about a captive population.  This information may then be used 
to manage the captive population on several levels.  The most intensive management levels 
are the ex situ conservation efforts, such as the AZA SSP© programs.  In these cases, the 
studbook keeper is an active participant in the development of a  masterplan to aid the 
conservation of the studbook taxon.  In circumstances where an SSP©  exists and is directed 
by another individual, the studbook keeper is responsible for sending the species coordinator 
changes in the database (e.g., births, deaths, transfers, etc.) so that management decisions 
can be made which are based on the most current information available.   

When no SSP© exists, the studbook keeper is encouraged to use SPARKS technology 
to develop a Population Management Plan (PMP).  A PMP will come to many of the same 
conclusions as the SSP© about breeding recommendations but is not as intensive, with goals 
that may or may not have conservation as a central focus.  A common goal for this level of 
management is to maintain a self-sustaining captive population.  In these cases, the studbook 
keeper acts as a species manager, making recommendations for breedings and monitoring 
population trends.  Support for the studbook keeper is available from the AZA Small 
Population Management Advisory Group (SPMAG): no PMP should be distributed without 
review and approval by a member of the SPMAG. 

Studbook keepers are frequently contacted by owners, potential owners, and 
governmental agencies for information about breeding recommendations, specimen origins or 
the worth of individual specimens to the captive population.  In general, the studbook keeper 
should not give advice regarding population management unless he or she is the population 
manager.  If a PMP or SSP© Master Plan exists, the studbook keeper who is not a population 
manager should refer all enquiries to the written plan. 



Guidelines for Data Entry  AZA Regional Studbooks 

11 

HOW TO APPLY FOR A STUDBOOK

A studbook may only be started in North America after the species and its studbook 
keeper have received official approval by the AZA’s Wildlife Conservation and Management 
Committee (WCMC).  All studbook petitions must have an endorsement from the appropriate 
AZA Taxon Advisory Group (TAG).  The TAG will assist with proscribing the taxonomic and 
geographic scope of the studbook.  WCMC evaluates petitions for North American regional 
studbooks and international studbooks held by North American institutions.  After approval  by 
WCMC, petitions for international studbooks are forwarded to the International Union of 
Directors of Zoological Gardens (IUDZG) for approval at the international level.   

Instructions and forms for petitions to initiate a new studbook may be found in the AZA 
Conservation Resource Guide.   
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HOW TO START A STUDBOOK

In North America, all studbooks must be approved by AZA's Wildlife 
Management and Conservation Committee (WCMC), and must be maintained in and 
produced by the Single Population Analysis & Record Keeping System (SPARKS).  

There are three major steps to compile and complete an edition of a studbook: 
data acquisition and verification; data collation and compilation; and publication.  
The first step is the input of data into the data management system (SPARKS), the 
second is the processing of the data, and the third is the production of output.  These 
steps are essentially the same for the first edition and each subsequent revision. 

Data Acquisition and Verification 

Upon receiving approval for a studbook, the studbook keeper should contact 
ISIS to request a SPARKS dataset3 for the studbook taxon.  SPARKS datasets are 
extracted from the ISIS database and distributed in the SPARKS backup format.  
Taxonomic classification is reported by an institution and a single specimen may 

          3  "SPARKS dataset" and "ISIS SPARKS dataset" are used to denote a extract from the ISIS database.  "SPARKS  
database" is used to denote a studbook database compiled and maintained by a studbook keeper.

QUESTIONNAIRES SHOULD NOT BE 

DISTRIBUTED UNTIL THE 
STUDBOOK 

 HAS BEEN APPROVED 
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change taxonomic status as it moves from one institution to another.  Additional 
requests should be made for  related taxa (e.g., subspecies, species, or genus) 
because it is common for specimens to be misidentified by institutions reporting to 
ISIS.  Thus, in response to these requests, ISIS will provide a diskette containing all 
information for each taxon that has ever been sent to ISIS.  This dataset will be in the 
SPARKS format; when accessed through SPARKS it will appear as if it is a studbook 
database (see page 30 on SPARKS datasets from ISIS).  Because SPARKS datasets 
contain only a portion of the information in the ISIS database, studbook keepers may 
find it useful to obtain specimen reports directly from ISIS or from the ISIS database 
distributed on CD-ROM (compact disk). 

Owners and locations listed within the SPARKS dataset are the first sources 
that a newly approved studbook keeper should contact for current and historical 
information on the studbook taxa.  Many institutions do not participate in ISIS and 
many that do participate have submitted little, if any, historical data.  Thus, it is 
important to consult every source possible in pursuit of the complete captive history 
of the studbook taxon.  Other valuable sources include the “Census of Rare Animals 
in Captivity” and “Species of Wild Animals Bred in Captivity” sections of the 
International Zoo Yearbook.  Reptiles and Amphibians in Captivity: Breeding, 
Longevity, and Inventory, published annually by Frank Slavens, is a good source for 
locating holders of reptiles and amphibians.  Institutions that do not report to ISIS are 
often mentioned by other institutions as sources or recipients of specimens.  These 
non-ISIS institutions should also be contacted for information on origin and 
disposition of specimens in the studbook. 

MARVIN JONES, ALAN SHOEMAKER, 

 AND ANDY ODUM ARE ALSO 

EXCELLENT SOURCES OF 

INFORMATION 
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After loading the information contained within the SPARKS dataset into the 
SPARKS software, the studbook keeper’s first task in verifying information should be 
to print out and mail a questionnaire to each institution reported as ever possessing 
the species.  This will provide a good start, but will usually not yield all of the 
necessary information to complete a studbook.  With the questionnaire, there should 
be a letter specifically requesting Animal Record Keeping System (ARKS) taxon 
reports,  ARKS specimen reports, other historical information about the specimens 
held at the institution not entered into ARKS, and leads on locations that may also 
have held, or hold specimens. It is recommended that, for AZA member institutions, 
the initial questionnaire be sent to institutional records keepers, not to curators or 
keepers.  Questionnaires sent outside of North America might best be directed to 
curators.  Follow-up questions about information not contained in the initial response 
to the questionnaire may require contact with staff other than the registrar.  To 
encourage a prompt response, the studbook keeper should include a cover letter 
with the questionnaire stating that the studbook is approved by WCMC and therefore 
official in stature.  This letter should also state whether the studbook is regional or 
international.  A reasonable response time should be requested in the letter along 
with a statement that a historic report generated by the ARKS will suffice in lieu of a 
completed questionnaire.  Because many institutions, particularly dealers and non-
AZA institutions are difficult to contact or elicit responses from, the studbook keeper 
should be prepared to contact reporting institutions for additional information 
pertaining to addresses or locations of a specimen’s ultimate disposition.   

Data Collation and Compilation 

As data are acquired, collation and compilation can start.  It is not necessary to 
have all possible data in hand before this phase is started.  There are as many ways 
to sort and compile studbook data as there are studbook keepers.  Each studbook 
keeper will develop a personal style for collating and compiling data.  Some studbook 
keepers start by directly entering data into SPARKS, or editing an existing ISIS 
SPARKS dataset.  Others use cards or paper to assemble and collate the data.  
Regardless of  the approach used to organize and collate data as it is received, it is 
recommended that new studbooks be started from scratch instead of editing or just 
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cleaning up the SPARKS dataset from ISIS.    SPARKS datasets contain many subtle 
errors, ambiguities, and inaccuracies that are difficult to detect.  An edited SPARKS 
dataset almost invariably retains some of these potential problems (see page 30 on 
SPARKS datasets from ISIS). 

In the data management system, the studbook keeper could be considered a 
filter through which data passes.  A good studbook keeper scrutinizes the 
information that has been submitted from the various sources for illogical events, 
obvious errors, ambiguity, and inconsistencies.  If there are problems, the data are 
rejected until additional information is received for clarification.  The Data Quality 
routine in SPARKS is an invaluable assistant in identifying potential errors and 
inconsistencies.  The human perspective is essential to evaluate and interpret 
potential problems with the data; this is beyond the scope of current computer 
technology and is an important component of studbook keeping. 

Publication 

Publication is largely a printing and paper duplication process.  The quality of 
the end product varies from printed, perfect bound volumes to photocopied 
materials.  Studbook reports produced directly from SPARKS do not constitute a 
complete studbook: an introduction, husbandry section, and bibliography sections 
are also required (see the AZA Conservation Resource Guide).  The initial studbook is 
often distributed to all institutions that are either currently holding the species or have 
had the species in the past. 

For population management, the most important part of a studbook is not the 
printed volume, it is the SPARKS database (on floppy diskette).  Direct analysis can 
be performed on the SPARKS database to determine the best possible breedings and 
demographic trends.   

Although it is tempting to defer publication of the studbook until the database 
is historically complete, the AZA Conservation Resource Guide specifically states that 
all North American regional studbooks must be published within 18 months of 
authorization by WCMC.  International studbooks must be published within two years 
of authorization.  
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SUBSEQUENT EDITIONS OF THE STUDBOOK 

The first two steps of the three-step process of producing a studbook (i.e., data 
acquisition, verification, and collation and compilation) are repeated yearly.  The third 
step,  publication, may or may not be repeated yearly.  It is recommended that a full 
version of the studbook, including both historical population and current living 
population by location, be published every three years.  In years the full studbook is 
not published, the studbook keeper may distribute a copy of the updated studbook 
on diskette, a list of changes to the studbook, and a list of living specimens by 
current location.  Therefore, although the entire historical studbook may not be 
published every year, an updated version of the living specimens, deaths, and births, 
should be produced and be made available on a yearly basis. 

It is up to the studbook keeper to decide how  and at what time of year to 
update the studbook.  Data acquisition can occur throughout the year as births, 
deaths, and transfers are reported directly to the studbook keeper, or indirectly 
through ISIS (but the studbook keeper should verify data received from ISIS through 
direct contact with the reporting institutions).  Data acquisition may also occur only 
once a year after questionnaires are sent to and have returned from holding 
institutions.  Questionnaires and/or requests for ARKS taxon reports can be sent at 
any time of year and, while it is common practice to send questionnaires in the 
beginning of the year, this is not a requirement.  For example, for species that 
produce young only once each year, data collection after the hatching or birthing 
season will facilitate the demographic and genetic analyses necessary for population 
management.  For species that produce offspring in winter months, January may not 
be the best time of year to collect data.  Studbook keepers for SSP© species should 
be prepared to complete a studbook update at least one month prior to any SSP© 
Master Plan meeting. 

To be useful and used, studbooks must be up to date and readily available to 
animal management staff.  Production and distribution of an up-to-date version of the 
studbook at the same time each year will allow people to begin relying on this 
information rather than resorting to using raw ISIS data or guesses. 
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WHAT DATA ARE INCLUDED IN A STUDBOOK? 

A studbook tracks the movement of each specimen for its entire life,  starting 
with the date of capture or date of birth (if born in captivity) and ending with the date of 
death or the date at which the specimen leaves the region or managed population (or 
is lost-to-follow-up).  Every event and location should be included in the database.  

In addition to the date and location of each event, the studbook should also include 
information on origin, parentage, gender, cause of death (if known), house name, transponder 
number, band or tattoo number, and any other information that will assist in tracking individual 
specimens. 

Although owners often report information that indicate specimens were transferred via 
loans, the actual ownership of studbook specimens is not the concern of the studbook 
keeper and should not be included in the database.  Ownership information may be useful 
to the operation of cooperative management plans, but North American regional studbook 
keepers should only record physical locations of specimens.  The terms of individual transfers 
should be tracked by the institutions themselves (see page 29 on ownership).  Each institution 
is responsible for informing the owner of specimens on loan about management plan 
recommendations (e.g., transfers). 

Taxonomic Scope

In general, the taxonomic scope of a studbook is a species, genus, or a group of 
closely related species or genera with relatively small population sizes.  Interspecific hybrids 
are usually not listed in the studbooks for either species (but see page 20 on analytical 
studbooks).  If the combined living and historical population size is large, separate databases 
can be created for each subspecies.  However, if all subspecies are included in a single 
database, each subspecies can be identified with a  <USER DEFINED> field (UDF; see 
page 80 on how to use and create UDFs).  Because a UDF allows sorting and selection of 
specimens for reports and analyses, in most cases it is best to create a single database for all 
subspecies.  For species with uncertain taxonomy (i.e., they might change as more information 
is accumulated), a single database will accommodate addition or loss of taxa.  Combining all 
subspecies in a single database also facilitates tracking inter-subspecific crosses.  
Subspecific crosses should be included in the studbook because many populations are 
managed at the species level; as genetic variation is lost through time, more populations may 
be managed at this level.  If data for different subspecies are kept in separate databases, 
it will not be possible to manage at the species level without reentering all of the data 
into a combined subspecies database. 
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Geographic Scope

AZA studbooks are approved at either the North American regional or international 
level.  An international studbook should include all specimens of the species held in captivity 
anywhere in the world.  Regional studbooks must include specimens that are being, or have 
been, held in the North American region and all ancestors of those specimens, regardless of 
whether they have ever been in the North American region.  It is important that every regional 
and  every international studbook trace and record each specimen's pedigree back to wild-
caught specimens.  This means that a regional studbook keeper does not stop at the regional 
boundaries when collecting data.  The regional studbook keeper should enter all captive 
ancestors of specimens that have lived or are living in the region regardless of where those 
ancestors now live or have ever lived.  Complete pedigrees are essential to reliable genetic 
analyses; incomplete pedigrees hamper genetic analyses and must be "completed" via 
hypothetical ancestors and/or assumptions that are often little more than good guesses (see 
page 19 on assumptions in studbooks). 

Temporal Scope

Zoo records for some species go back into the last century.  Although in the early 
stages of the population, many specimens do not reproduce successfully, their records may be 
valuable for demographic analyses (i.e., age-specific mortality).  Thus, every effort should be 
made to include as many specimens as possible.  However, publication of the studbook 
should not be delayed during the pursuit of old records for the purpose of historic 
completeness (see page 13 on when to publish a studbook).  Historic records may be added 
gradually, with successive versions of the entire historical studbook. 

Studbook keepers should not limit temporal scope because of perceived, or real, 
changes in husbandry or management.  No specimen should be excluded from a 
studbook because it lived under "outmoded" management and husbandry regimes.  
SPARKS provides many ways to select subsets of the database; identification of the 
most appropriate subset for each demographic and genetic analysis is accomplished 
through discussion and trial analyses by the population manager and/or the SPMAG 
advisor (see page 26 on views in SPARKS). 

There are a few cases in which entering all specimens within the scope given above 
may be unrealistic and represent an inordinate amount of work without a corresponding 
benefit. These cases are rare and should be determined by the appropriate Taxon Advisory 
Group (TAG), in consultation with the SPMAG advisor and the studbook keeper.  
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Institutional Scope

Any and all institutions that can be verified as holding or having held specimens should 
be included in the studbook.  Inclusion of data from an institution should not be contingent on 
whether it is a member or affiliate of AZA; if an institution provides data to the studbook 
keeper, it should be included in the studbook, provided it can be verified.  When a reliable 
source reports a specimen's transfer to an institution that does not respond to the 
studbook keepers requests for information, the transfer should be accepted and the 
specimen should be denoted as lost-to-follow-up at the receiving institution (see page 
74 on how to enter lost-to-follow-up).
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ASSUMPTIONS AND CONVENTIONS

Although a studbook should be the best representation of the true history of the 
population, most studbooks will contain a few minor assumptions and/or conventions.  Most 
minor assumptions are guided by information provided by reliable sources; they fill the gap 
between partial information, hints, innuendos, and suspicions on the part of individuals and 
institutions reporting to the studbook keeper.  Assumptions are usually specific to a single 
specimen, or to group of specimens held at the same institution.  For example, estimates of 
age to particular calendar years (e.g., 1993 or 1994) would usually be considered minor 
assumptions.  It is difficult to generalize about what might be considered a minor assumption.  
In most cases, inclusion of minor assumptions in the studbook is dependent on the studbook 
keeper's good judgement.  Any assumption should be documented in the Special Data for that 
specimen. 

Conventions are rules developed by the studbook keeper for consistent application of 
minor assumptions.  Conventions are usually based on the biology or husbandry of the 
studbook species; they are usually applied to the population at large.  Most conventions 
combine common sense, logic, and biology into a simple rule to be used when data are 
unknown or unclear.  One common example is a species that breeds once per year and can 
only be imported from the wild as juveniles (e.g., older than 6 months, younger than 18 
months).  A convention might be developed to set the birth date for all wild-caught specimens, 
with unknown birth dates, as January (estimated to month) of the previous year.  Another 
example might deal with specimens of unknown origin (wild-caught or captive-born) that enter 
the population before the first reported captive birth.  A convention could be established that all 
specimens entering the population before the first reported captive birth are wild-caught.  
Conventions should be outlined in the Species Notes, and noted in the Special Data whenever 
they are applied to a given specimen. 

One of the most common types of conventions is the method for back dating births from 
the date young are first observed or heard.  Marsupials, bears, cavity nesting birds, and other 
species whose young are not likely to be noticed until some time after birth, will have 
conventions for estimating date of birth.  These should be carefully documented in the Species 
Notes and Special Data. 

It is essential that all assumptions and conventions be documented in the SPARKS 
database; conventions should be discussed with the SPMAG advisor before they are applied 
to the studbook or analytical database.
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Analytical Studbooks 

A studbook is the best possible representation of the truth as it is currently known. Each 
studbook must contain an unambiguous representation of what is known and what is not 
known (see page 19 on assumptions and page 36 on what does "unknown" mean?) about 
every specimen in the population.  Although studbooks may contain minor assumptions or 
estimates, such as birth dates estimated to the month or year, information that is truly unknown 
should be entered as {UNKNOWN}.  Thus, while a studbook contains only the truth, an 
analytical studbook contains assumptions, half-truths, and necessary fiction.

Analytical studbooks are constructed to facilitate population management.  They may 
contain significant assumptions about variables such as dates of birth, transfer, death (but see 
page 74 on how to enter lost-to-follow-up), parentage, and origin (e.g., captive-born or wild-
caught).  In some cases, analytical studbooks contain hypothetical specimens (ancestors) 
created to complete the pedigree and facilitate genetic analyses.  In effect, an analytical 
studbook "fills in" what the studbook keeper doesn't know and can't find out.  This "filling" in is 
essential to some demographic and genetic analyses. 

 Formulation of an SSP© Master Plan or PMP often requires that assumptions be made 
about some or all of the unknown information in the studbook.  Many studbooks have 
specimens for which some combination of sire, dam, key dates, and origin is unknown.  
Demographic and genetic analyses have limited ability to deal with specimens whose vital 
information is unknown or incomplete.  Typically, these analyses either exclude such 
specimens or make assumptions about all specimens in a category.  For example, GENES 
can treat all specimens whose origin is unknown as wild-caught or it can exclude them from all 
analyses; there is no middle ground.  In some populations, one or more specimens or lineages 
with unknown or incomplete information may be critical to the survival or management of the 
population.  To incorporate those specimens and lineages into the management plan, 
assumptions must be made to substitute usable data for unknown information.  These 
assumptions are recorded in analytical studbooks.  All assumptions should be documented in 
a <SPECIAL DATA > field (see page 79 on special data).

Analytical studbooks should be constructed whenever management decisions will be 
based on assumptions about demographic or genetic information.  For SSP©  Master Plans, 
these assumptions are discussed among the management group, SPMAG advisor, and 
studbook keeper before being entered in an analytical studbook or used in any analyses.  
Some populations may require a new or revised analytical studbook for every SSP© Master 
Plan or PMP.  Each plan should have its respective analytical studbook clearly identified so 
that anyone can check on the results or recommendations.

The easiest way to construct an analytical studbook is to copy the true studbook into 
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another SPARKS directory, then edit the new studbook.  Analytical studbooks must be 
named starting with "XX" (e.g., XXOKAPI, XXHIPPO) and all deviations from the true 
studbook must be well documented in Special Data.

Hypothetical Ancestors 

Hypothetical ancestors are often created to deal with unknown or uncertain pedigrees. 
These hypothetical specimens are usually the antecedents of living specimens that originated 
at the same institution, but whose parents cannot be identified.  For example, if several living 
specimens were born at the same institution over a short period of time, but no potential 
parents were known to be at that institution, hypothetical parents, usually with {WILD} parents, 
might be contrived to complete the pedigree.  Similar situations might occur with specimens 
with one or both parents listed as {MULT}.

It is essential that hypothetical ancestors, or any "major fiction" about parentage, only 
be present in an analytical studbook.  For example, hypothetical ancestors created to make 
pedigree links between specimens suspected of having some degree of relationship will 
mislead anyone (including the studbook keeper) who looks at the studbook for real information 
about specimens in the population.  Hypothetical specimens, altered parentage, sex changes, 
bringing back the dead, or the like, should only appear in an analytical studbook created for 
such testing of alternative realities. 
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HOW STUDBOOKS ARE USED

The most common, and most important, use of studbook data is for 
demographic and genetic management of captive populations.  However, there are a 
number of additional uses that can impact which data are entered.  Three uses of studbook 
data are given and discussed below. 

 Population Management 

Multi-Institutional Genetic and Demographic Management:  Studbooks are the basis for 
genetic and demographic analyses that guide SSP© Master Plans and PMPs.  These plans 
are aimed at slowing loss of genetic diversity and maintaining or developing self-sustaining 
populations (i.e., not dependent on imports from other regions or the wild).  Two kinds of 
analysis, genetic and demographic, are usually performed to assist population management. 
Genetic analyses assess loss of genetic diversity among defined populations, within a 
population, and within individuals (inbreeding).  Demographic analyses include assessment of 
population growth rates, the fecundity and mortality that determine population growth, and 
projections of future numbers under various management possibilities. 

Animals have been kept and bred by humans for thousands of years.  This history of 
breeding (domestication) has invariably entailed artificial selection for desirable 
characteristics. Humans have purposefully bred animals most likely to have, for examples, the 
most- or least-fatty meat, best dispositions, most fur, or greatest milk production.  Through 
selective breeding of domesticated species, desirable characteristics are increased in 
frequency and less desirable characteristics are decreased.  This traditional, selective genetic 
management remains the basis for breeding strategies among most professionally managed 
domesticated species. 

In contrast to domesticated species, breeding in zoos and aquariums strives to 
maintain populations that are as genetically similar as possible to the natural (wild) population. 
 To maintain a captive population that is genetically similar to its wild ancestry, all wild-caught 
specimens should have the same number of offspring: their offspring should a lso all have the 
same number of offspring.  Deviation from these ideals reflects loss of genetic information.  
For example, if only those specimens that are easy to breed are bred, in relatively few 
generations the population may become very good at breeding and surviving in captivity.  
However, that does not mean that it will be good at breeding or surviving in nature.   

Unfortunately, it is not realistic to expect all specimens to have the same number of 
offspring. Genetic management of many captive populations was not started when the first 
wild-caught specimens were brought into captivity: for these populations it is already too late to 



AZA Regional Studbooks      Guidelines for Data Entry 

24 

have all wild-caught specimens leave the same number of offspring.  Even in intensively 
managed populations, chance events (e.g., deaths, differences in litter size) will cause some 
specimens to leave more offspring than others.  The genetic aspects of SSP© Master Plans 
and PMPs use a variable called mean kinship to identify breedings that will restore, to the 
greatest extent possible, equality of offspring production among the founder lineages. 

It is possible to minimize selection for captivity by making breeding 
recommendations based on mean kinship; this is  the most common use of studbook 
data. This type of genetic management is not the same as inbreeding avoidance.  Inbreeding 
avoidance is a common feature of many types of genetic management including selective 
breeding for desired traits and breeding to maintain a population of "genetically wild" 
specimens.  Close inbreeding (e.g., mating full siblings) is avoided to minimize juvenile 
mortality rates and other deleterious effects on individual specimens, but does not necessarily 
affect the other genetic goals of population management. 

Recommendations based on mean kinship have substantial impacts on 
participating institutions: specimens may be moved, bred, or not bred with regard to 
their individual mean kinships.  Mean kinship is calculated directly from the pedigree 
information in SPARKS studbook databases: errors or omissions in those databases 
can result in recommendations that do not stem the loss of genetic diversity.  
Moreover, incorrect mean kinships may result in unnecessary moves or 
recommendations not to breed. 

Single Institution Collection Management:  Individual institutions may use studbook data 
for purposes other than SSP© or PMP management.  For example, studbook data can allow 
institutions to evaluate whether they are having unusual success or failure with a species.  If 
animal management staff believes that their institution has had a large number of deaths in the 
past 10 years, their hypothesis could be evaluated using data in the studbook.  Studbook data 
would reveal whether the number of deaths was unusual given the size and age structure of 
that institution's collection.  Age-specific mortalities calculated from the studbook data would 
reveal whether mortality rates were higher than average among all institutional holders.  
Without a studbook as a reference, it would not be possible to determine what "normal 
mortality" rates were, and so it would not be possible to evaluate whether there was a 
significant mortality problem at any institution.  Studbooks allow a multi-institutional 
perspective that would not otherwise be possible.   
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Legal 

Animal rights groups have tried using legal means to stop animal moves among zoos 
(e.g., gorillas, elephants), and to have entire groups of animals listed as not suitable for 
captivity (e.g., cetaceans).  One strategy has been to question the ability of zoos and 
aquariums to care for the specimens.  A current example of this strategy is the Humane 
Society of the United States (HSUS) call to prohibit the keeping of marine mammals in 
captivity.  Its representatives have testified before US Congressional committees and they 
have written articles about the longevity rates of wild and captive dolphins and killer whales.  
Their claims and the numbers they use are often unsupported by data, and even if the claims 
are supported by data it is important to evaluate the source of the data and the 
appropriateness of their analysis.  Two recent examples: 

"Calculations taken from the study showed that on average the expected life 
span of a bottlenose dolphin in captivity could be as little as 14 years, while in 
the wild the dolphin could live twenty to twenty-nine years."  (HSUS News, Winter 
1995) 

"Their [captive cetaceans] mortality rates are aberrantly high and captive 
breeding is virtually not happening." (HSUS Report - Small Whale Species: The 
Case Against Captivity) 

If records are not kept there is little that can be said in response to these claims.  The 
article containing the first quote cited no data source other than an ongoing study.  In that case, 
there is essentially nothing to refute other than the illogic of the comparison of average lifespan 
in captivity to maximum age recorded in the wild.  The data used in the HSUS Report data 
were from the National Marine Fisheries Service Marine Mammal Inventory.  Although 
studbook data would be preferable, those data can be used to evaluate these claims.  If the 
claims are false this can be shown.  If the claims are in fact true or even partially true, the data 
can be used to document the scope of the problem (a first step toward addressing the 
problem).  Without data the only response would be a different opinion.  In the battle of words, 
the burden of proof is often on the accused rather than the accuser and therefore, it is best to 
respond armed with hard data. 

Scientific 

Unique Value of Studbook data:  Zoological institutions have an opportunity to contribute 
data on species biology which can almost never be obtained in the wild.  For example, 
detailed pedigree information from zoos has shown that inbreeding depression is a 
widespread phenomenon in captive populations of non-domesticated mammals. For another 
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example, Indian rhino population viability analyses, performed for the Indian government in 
support of conservation of the wild population, were based on demographic information from 
the studbook of the captive population. Accurate recording and assembly of parentage and 
birth and death date information is extremely difficult in the wild.  Thus, information which is 
contained in studbooks is often the only data that can be used to assess pedigree related 
questions for non-domesticated species. 

Applied Science:  In general, it is expected that the captive populations of the future will 
descend from the captive populations of the present.  Therefore, it is imperative that  have 
good quality studbooks be maintained and appropriate scientific analyses guide management 
for the long term.  The SSP© program itself can be seen as applied science. Development of 
genetic variation maintenance breeding strategies, methods of dealing with specimens of 
unknown ancestry, and methods of predicting the rates of loss of genetic variation from captive 
populations have all been developed in part from and for studbook data.  The AZA SSP© s are 
both scientific research and scientifically-guided management. 

Basic Science:  Data from zoos and aquariums can be used to answer important questions 
in a variety of biological disciplines.  For example, the cheetah has become the classic 
example of how loss of genetic variation can affect the probability of survival of an entire 
species.  Acceptance of this idea by much of the scientific community is evident by its 
appearance as an example in college freshman level text books.  However, there is currently a 
debate over whether the cheetah is really in danger of extinction because of an apparent lack 
of genetic variation.  One of the lines of evidence used to support the idea that the cheetah 
was genetically imperiled was the International Cheetah studbook.  Based on analysis of the 
studbook it was concluded that low fertility rates and high juvenile mortality rates were caused 
by a lack of genetic variation.  The cheetah studbook, as well as other felid studbooks, has 
been used to evaluate the hypothesis that the cheetah has unusually low fertility and/or high 
juvenile mortality. 
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HOW SUBSETS OF A STUDBOOK ARE SELECTED

Views for Reports 

Most studbook databases are too large to search through manually.  For this reason a 
studbook keeper can opt to examine a subset of the SPARKS database.  Selection of 
subsets, called the "view" in SPARKS, may be based on almost any combination of data entry 
fields.  For example, a studbook keeper could create a studbook report that only contained 
males born at a specific institution within a single year.  Views are often necessary for 
studbook data analysis and can be very helpful when compiling and updating the studbook. 

Views in SPARKS are selected through the Retrieval Criteria (left arrow from the 
Reports menu) listed under the View Criteria menu.  The View Criteria permits selection of 
data subsets based on dates when specimens were in the population, age, sex, geographic 
range, management plan (e.g., SSP©), event type (birth, capture, release, death, transfer), 
origin (captive-born, wild-caught, or unknown), organizational association (e.g. AZA), living or 
dead, and  <USER DEFINED> fields (UDFs; see page 80 on how to create and use UDFs). 

When selecting a view it is important to be sure that all necessary date field criteria are 
set to obtain the correct subset of the data.  This may sound both easy and obvious, but it 
takes practice and an understanding of how SPARKS works.  For example,  to determine the 
number of specimens in the studbook living in North America today, the View Criteria would 
seem to be  "Living = Yes" and "Geographic = North America."  However, that view of the data 
would select all those currently living specimens that live or have ever lived in North America.  
Specimens that at some point in their lives were in North America, but are currently living 
outside of North America, will also be included.  The necessary View Criteria for the number of 
specimens living in North America today are "Geographic = North America", "Living = Yes", 
"Date Span = yesterday to today", and "Date Span = during". 

Views for Export of Data to GENES 

GENES is the software currently used to construct genetic analyses from data 
maintained in SPARKS. Prior to any genetic analyses, data must be exported from SPARKS 
to a format that contains the appropriate information for genetic analyses.  When genetic 
analyses are done on studbooks, it is very important that the view be set to include the subset 
of the specimens in the studbook on which the genetic analysis is to be performed.  For this to 
be possible, specimens must be correctly identified as to location, and status (i.e., alive, dead, 
or lost-to-follow-up).  If no view is explicitly requested, the SPARKS software will make an 
assumption about which specimens are to be included.  The default (no view) View Criteria in 
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SPARKS and GENES includes all specimens ever recorded in the studbook that have not 
been recorded as having died.   Thus, specimens that can no longer be located or are 
presumed dead (i.e., lost-to-follow-up), have moved out of the geographical region, or are 
unavailable for breeding would be included in the genetic analysis. 

Genetic analysis of a population usually starts with an assessment of how much of the 
genetic variation (measured in various ways) that was present in the original source population 
(usually the wild) has been retained to date in the studbook population.  Genetic analysis then 
is used to provide a ranking of the top priority specimens for breeding and the best pairings 
from the studbook population.  The analysis assumes that all specimens within the view are 
available for breeding (or will be after they grow up) and that no other specimens are or will be 
available for breeding in the population.  The measures of genetic variation, and the priority 
specimens identified for breeding, will change when different subsets (views) of the studbook 
are analyzed. A specimen might not be considered a priority breeder because it has many 
offspring or siblings in the population, but that specimen could become a priority breeder if 
many of those siblings were to die.  For analysis of a breeding population in one geographic 
area (e.g., North America, or an SSP©, or one zoo), a specimen would become a higher 
priority breeder if and when some of its siblings and offspring were sent out of the regional 
population. Thus, which specimens are included in an analysis will affect not only the summary 
statistics on the genetic variation of the population, but also the genetic assessment of each 
specimen as a potential breeder. 

IT IS ESSENTIAL TO GENETIC 

 ANALYSES THAT ALL ANCESTORS – 

 EVEN THOSE THAT HAVE NEVER  

LIVED IN THE NORTH AMERICAN  

REGION - ARE ENTERED INTO THE 

STUDBOOK 
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The pedigree of all specimens in the view is needed for a genetic analysis. Thus, for a 
complete and accurate genetic analysis, parents, grand-parents, and all ancestors back to the 
original wild-caught founders must be recorded in the studbook.  For example, if some 
specimens were imported from outside the regional population, then a genetic analysis for the 
regional population will be incomplete if the ancestors outside of the region are not in the 
studbook. The analysis will give the wrong numbers if some of the imported specimens are 
related to each other but this is not shown in the parentage in the studbook. Thus, it is 
important to include in any studbook the ancestors (if known) -- all the way back to 
wild-caught founders -- of all specimens in the region.  These ancestors must be in the 
studbook for genetic analyses but can be selected out of other analyses and reports by setting 
the appropriate view (e.g., North America). 

View for Export to DEMOG 

DEMOG is the software currently used to construct demographic analyses from data 
maintained in SPARKS. Prior to any demographic analyses, data must be exported from 
SPARKS to a format that contains the appropriate information for demographic analyses.  
Many of the considerations for setting views for demographic analyses are similar to those for 
genetic analyses (see above).  However,  demographic views may differ from the view for 
genetic analyses of the same population!  Demographic analyses often entail setting a date 
window to exclude a period of time when husbandry or population management differed 
greatly from the present.  For example, the history of many vertebrate populations in zoos 
begins with a period of growth fueled almost exclusively by imports.  Reproduction is typically 
low during this period as managers work out the best management schemes to promote 
reproduction.  Thus, demographic analyses intended to assess patterns of reproduction with 
an eye toward predicting future population size would need to exclude this period of non- or 
low reproduction.  

DATA SHOULD NOT BE EXCLUDED 

 FROM THE STUDBOOK JUST  

BECAUSE THEY SEEM TO HAVE NO 

GENETIC VALUE 
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DEMOGRAPHIC AND GENETIC VIEWS 

 MAY BE VERY DIFFERENT AND WILL 

 OFTEN INCLUDE DIFFERENT  

SPECIMENS 
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OWNERSHIP 

Specimen ownership can be a very involved issue, particularly with the advent of multi-
party breeding loans.  Although owners often report information that indicates specimens were 
transferred via loans,  tracking the actual ownership of studbook specimens is not the 
responsibility of the studbook keeper.  The terms of individual transfers should be tracked by 
the institutions themselves.  In most cases, there is no reason for ownership to be 
included in the database.  Ownership does not usually impact development of population 
management plans.   

There are good reasons to omit ownership from studbooks.  For example, there have 
been several instances of ownership records in studbooks being consulted for legal issues.  
Some state and governmental agencies may consider studbooks to be the official (legal) 
record of a specimen's history.  Under some interpretations therefore, a “transfer” could 
be construed as a sale, loan, donation, trade or exchange unless different types of 
transfers are clearly noted for every specimen in the studbook.  Under extreme 
circumstances, this could also place the studbook keeper in litigation. 

Ownership has, in the past, been confused with location.  This is often a problem with 
births to specimens on loan, when the data for ownership and birth location are accidentally 
reversed during data entry.  Data Validation may not catch these problems or it may only 
identify the consequences (e.g., a specimen not at its birth location).  Confusion over 
ownership vs. physical location may be difficult to identify and thus difficult to correct.  The risk 
of confusion is even greater if ownership is only tracked for some specimens or if all 
ownership transactions are not entered for a single specimen. 

For some species, ownership information may be useful to the operation of cooperative 
management plans.  When there is a special reason to track ownership, it is possible to do so 
in SPARKS.  However, the studbook keeper should only track ownership when (1) it has been 
discussed and requested by a management group or population manager, (2) complete 
ownership data are available for every living specimen, and (3) ownership data are carefully 
verified upon entry into the database to avoid mistakes.  Ownership issues concerning 
SSP© or other recommended moves require communication directly between the 
institutions involved; the Species Coordinator is not responsible for  tracking 
ownership per se. 
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WHAT TO DO WITH A SPARKS DATASET FROM ISIS 

At some point in the development or maintenance of a studbook, every studbook 
keeper should obtain a SPARKS dataset4 from the ISIS central database.  ISIS data can be 
valuable as a reference and for tracking specimens as they move around the world.  

The ISIS data are collected and organized differently than studbooks.  A studbook 
keeper using ISIS data will need to learn how to interpret an ISIS SPARKS dataset.  Therefore, 
a rudimentary understanding of the ISIS database is quite useful.   

ISIS Data Collection 

ISIS data are influenced by the data collection process.  Studbooks have one person, 
the studbook keeper, who enters data into the SPARKS database.  ISIS data are 
electronically compiled from databases at hundreds of zoos and aquariums.  Thus, it is likely 
that there will be data entry errors and inconsistencies due to variations in data entry decisions 
among all these facilities.   

The studbook keeper enters information from every known facility ever holding the 
species.  An ISIS dataset will only contain data submitted to ISIS by member facilities.  It is 
probable that some facilities that are holding, or have held, specimens of a studbook species 
will not be members of ISIS.   Thus, a SPARKS dataset obtained from ISIS will usually 
contain only a portion of the information necessary to construct a complete studbook. 

ISIS Database Structure 

           4  "SPARKS dataset" and "ISIS SPARKS dataset" are used to denote a extract from the ISIS database.  "SPARKS 
  database" is used to denote a studbook database compiled and maintained by a studbook keeper.

Data from various institutions are synthesized by ISIS to create a single coherent record 
for each specimen. Many specimens move between institutions as part of cooperative 
breeding programs, so it is possible that more than one facility will submit data on a single 
specimen.  ISIS has written programs to link the data from multiple facilities based on certain 
specific criteria.  In spite of this synthesis, some specimen histories (the percentage varies 
from species to species) cannot be linked and remain as separate fragments.  ISIS has 
intentionally chosen to be conservative when it links data; the more data from multiple facilities 
that match, the more likely ISIS will correctly link broken records. These fragmented records, 
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that appear to be duplicates, are a 
relatively common problem with ISIS 
data. One of the tasks of the studbook 
keeper is to evaluate complete and 
fragmented histories and determine if 
there should be a link or if incorrect 
linkages have occurred. 

It is also helpful to know that ISIS tracks both the physical and ownership transfers of 
specimens.  While an ISIS "record stream" may at first appear complicated, it can be easily 
interpreted with practice. 

ISIS Reports 

ISIS supplies many useful reports to assist the studbook keeper. At initiation of a 
studbook, an incipient studbook keeper should request a SPARKS dataset from ISIS or 
extract these data from the ISIS Specimen Reference CD-ROM.   Requests should be for 
genus and species level reports because participating institutions often make their own 
taxonomic assignments and relevant specimens may be listed as a related taxon (see page 
11 section on how to start a studbook).  After initiation of a studbook, routine maintenance can 
benefit from an ISIS Studbook Keeper Update Report (SKUR).  The SKUR report includes 
subreports on births, deaths, transfers, and new data for current and historic specimens.   

ISIS Data Quality 

Because ISIS data have errors and inconsistencies, ISIS, SPMAG, and others 
recommend verifying appropriate data before it is incorporated into a studbook database.  
Although ISIS data come from participating institutions, institutional data generally are the 
original data and are usually more accurate than ISIS data.  ISIS data should not be 
published as a studbook without complete, record by record, verification from 

STUDBOOK KEEPERS MUST BE ABLE 

  TO UNDERSTAND ISIS REPORTS –  

AND THEY MUST UNDERSTAND HOW 

 DATA ARE PROCESSED BY ISIS ! 

  AZA Regional Studbooks    
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institutional records.  

Institutional records keepers should not alter institutional records to conform with either 
studbook or ISIS data unless those data have been verified from a primary source(s).  
Studbook keepers should assist institutional records keepers with improving their data by 
providing them with documentation on errors or inconsistencies in institutional databases.  
Institutional records keepers, not studbook keepers, should report any changes in their records 
to ISIS. 

 Some types of information are more prone to inferior quality data than others.  
However, data categories such as institutional accession numbers, dates of birth, and current 
location are likely to be reliable.  Categories which are more problematic include parentage, 
sex (this varies from species to species), and studbook ID numbers.  

Recommended Uses of ISIS Data  

Upon receipt of an ISIS SPARKS dataset, the first steps are to produce a historic 
studbook report and to run Data Validation (see page 6 on data quality in SPARKS).  From 
these two reports, the studbook keeper can assess the quality of data in the  SPARKS dataset 
from ISIS.  Most datasets have problems with the institution mnemonics (the nine letter code 
that SPARKS uses to denote location) as they are quite vulnerable to creative data entry by 
records keepers.  Common sense, a little research, and experience with the species will 
resolve most mnemonic questions.  Most institutions keep source and recipient information 
such as names, addresses, phone numbers, etc., in the ARKS Special Comments section.  

STUDBOOKS ARE SECONDARY 

SOURCES.  DATA OBTAINED FROM 

 ISIS SHOULD ALWAYS BE VERIFIED 

 WITH INSTITUTIONAL RECORDS 

(PRIMARY SOURCES) 

Guidelines for Data Entry   
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SPARKS datasets do not include the Special Comments recorded by institutions using 
ARKS.   

  A studbook keeper may want to use the SPARKS dataset to survey historic and 
current facilities that have held the species.  The SPARKS dataset can be loaded into the 
SPARKS software and used to generate questionnaires.  A letter accompanying the studbook 
questionnaire should request verification of each piece of data and solicit names, addresses, 
etc., of sources and recipients that are unfamiliar to the studbook keeper.  Requests for a 
specimen report on each specimen will give management notes, as well as sources and 
recipients. 

In almost all cases, it is recommended that the studbook keeper start from scratch 
(create a new database with SPARKS): each record should be entered by the studbook 
keeper.  The SPARKS dataset from ISIS should not be edited to create the first version 
of the studbook.  Large SPARKS datasets are quite likely to be riddled with inconsistencies 
and inaccuracies.  Thus, if  the studbook keeper opts to edit the SPARKS dataset as the 
basis for the studbook, it may be necessary to remove a large number of records from outside 
the region; this is extremely time-consuming.  Editing a SPARKS dataset as the basis for a 
studbook also carries the risk of perpetuating unconfirmed data; this is of no small concern.  

A COPY OF THE ORIGINAL SPARKS 

 DATASET FROM ISIS SHOULD BE  

RETAINED FOR REFERENCE.  ISIS 

 DATASETS SHOULD BE LISTED IN 

THE SPARKS DIRECTORY UNDER  

NAMES STARTING WITH A ZERO  

(E.G., 0OKAPI, 0ORANG, 0SUNBIT, 

 0HIPPO)  
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Small SPARKS datasets are likely to have few errors so editing these data as the basis for a 
studbook is relatively easy.  On the other hand, creating a studbook from scratch (entering 
each specimen) is an excellent way to become familiar with the history of the captive 
population.  Because the studbook keeper should be the expert on this history, this approach 
is encouraged.   

In the process of learning the specie's demographic and genetic characteristics, the 
studbook keeper will analyze the population.  No demographic or genetic analyses should be 
performed using the unedited SPARKS dataset.  While the SPARKS dataset is invaluable in 
starting the investigation and accumulation of data, errors, inconsistencies, and a potentially 
large number of unlinked records make it inappropriate for most analyses.  Because 
fragmentation of a specimen's history and incomplete parentage are common in unedited 
SPARKS datasets, pedigrees will be incomplete and estimates of genetic diversity will be 
erroneous.  
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RESOLVING DATA CONFLICTS

There will be times when two or more sources provide conflicting information for the 
same specimen.  The studbook keeper must decide which is correct or which is more likely to 
be correct. 

Some types of data are more likely to have conflicts.  Conflicts most often arise for 
dates, sex, or locations and occasionally for parentage and birth origin data; each of these 
may need different approaches for resolution. When specimens move between facilities, or 
when a specimen is housed at one zoo but owned by a second zoo, the data are more 
vulnerable to discrepancies (see page 29 on ownership)  

Solutions: 

   ? Each institution should be recontacted to verify all conflicting information; with 
any luck, this may resolve the dilemma. 

   ? It should be verified that each institution is referring to the same specimen  and 
not confusing studbook or local ID numbers. 

   ? Disagreements for dates that involve several days difference in time are not 
crucial (but see page 71 on removal dates). Establish a convention, record it, 
and enter the appropriate information. 

   ? Data from several facilities should not be combined or averaged: one set of 
data should be accepted and other rejected.  Discrepancies should be 
resolved. 

   ? Disagreements are more likely to occur with historic information. However, 
some zoos have more comprehensive historic records than others.  Resolution 
of discrepancies should be based on the best records. 

   ? Studbook keepers should understand that institutional records systems are 
oriented to ownership or physical location.  Decisions on which data to use 
should be based on the provenance of the data; the facility holding the 
specimen when a disputed event occurred should have more accurate 
information (conflicting data from other facilities is less likely to be correct 
because they did not originate the information).   
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   ? Studbook keepers should assist institutional records keepers in the correction 
of their data by providing them with source information.  Each institution should 
evaluate this new information on its own merits; the studbook keeper should not 
recommend alteration of institutional data without good substantiation.  Each 
institution's records should be considered its version of the truth.  

   ? The studbook keeper may have access to more sources of information than 
does an institutional records keeper.  It is important that the studbook include as 
much of a species's history as possible.   

   ? The resolution of conflicting information should be described in Special Data. 
This information will be invaluable to SPMAG advisors and future studbook 
keepers. 

EVERY STUDBOOK SHOULD HAVE A 

 USER DEFINED FIELD CALLED "DATA 

 NOTES" TO RECORD ALL OF THE 

 CONFLICTS FOR A SPECIMEN 
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WHAT TO DO WHEN THE REGISTRAR, 
CURATOR, OR ISIS SAYS "UNKNOWN" 

When data is solicited for the studbook, some sources will list data as "blank" or 
"unknown."  These incomplete data reduce the precision of genetic and demographic 
analyses.  Thus, the studbook keeper should make every effort to identify the correct 
information for data reported as "blank" or "unknown."  

Unknown information is generally found in historic data rather than contemporary 
records.  Many facilities have fragmented histories for older or non-living specimens.  This is 
often the case for information on origin (captive-born vs. wild-caught), parentage, sexes of 
stillbirths, dates, and sources or recipients of specimens.  Information that is unknown for living 
specimens is less common and can often be resolved through additional inquiries.   

What Does "Unknown" Mean? 

There are three general categories of data that may be reported to the studbook 
keeper as "blank" or "unknown."  The first, and most common, are data that are truly 
unknowable.  The institution reporting these data has made a good faith effort to obtain the 
information.  Data obtained directly from institutions (e.g., records keepers) often fall into this 
category.  For example, many specimens obtained in the early part of the 20th century are 
listed as born or captured at {UNKNOWN} locations.  Unless new records are found, these 
data are probably unknowable.  A second category of "unknown" is missing or not yet 
available.  These are data that might best be termed "not yet reported" or "unavailable at this 
time."  If the appropriate efforts are made, these data are probably "knowable" sometime in 
the future.  Examples of these data might be sex of newborns or dispositions of specimens 
from institutions known to have good records.  The third type of "unknown" data are those that 
have not yet been investigated ("haven't asked yet").  At the initiation of a studbook, most data 
given as unknown will fall into the latter category.  Eventually, data from the "haven't asked yet" 
category should either become known or be recategorized as unknowable or missing.  The 
category of unknown (i.e., unknowable, missing, or "haven't asked yet") can be noted in 
Special Data (see page 79 on how to enter special data). 

How To Resolve Data Reported As "Unknown" 

   ? If ISIS lists the information as unknown, this should be verified by direct  
communication with the appropriate institution(s).  Institutional records are often 
more-comprehensive than what has been sent to ISIS. 
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   ? Unknown data should be classified as either unknowable or missing (e.g., not 
yet available).  If no serious attempt was made to verify the information, it is not 
truly unknown and should be considered missing.  In those cases, additional 
inquiries may provide the desired information.   

   ? If the data are missing, the appropriate facilities should be asked to 
reinvestigate and provide the necessary information.  This may require 
considerable effort by the reporting institution because historic records are not 
yet computerized for many species. However, many zoos have large archives of 
historic records; they selectively research and enter data as studbooks are 
created and requests for information are received. The process can be very 
involved with research into old files, ledgers etc.; the investigation will take time. 

   ? Each institution should be provided with any relevant information discovered in 
preparation of the studbook.  For example, if an institution reports sending a 
specimen to another institution on a specific date, information on the sending 
institution  and transaction date may help the receiving institution identify the 
specimen at its facility.   

   ? Questions about data conflicts are more readily resolved by specific inquiries. 

   ? Surviving lineages should receive more research effort than lineages with no 
living descendants.  However, all data are valuable for demographic analyses 

SPECIFIC QUESTIONS ABOUT  

SPECIFIC SPECIMENS, DATES, 

 LOCATIONS, AND EVENTS WILL GET 

 SPECIFIC ANSWERS 
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so every bit of information is potentially important.  

   ? SPARKS provides many options for designating data as unknown (see page  
36, 39 on unknown origins, page 56 on unknown parentage, page 77 on how to 
enter birth type, page 65 on how to enter location).  It is recommended that no 
fields except removal date and date estimates ever be left "blank."  A 
blank data field is always ambiguous (i.e., was it intentionally or accidentally left 
blank?) and poses substantial difficulty for population managers and 
subsequent studbook keepers.  If no fields are ever left blank intentionally, then 
all blanks will, by definition, be errors.  SPARKS and GENES interpret blanks in 
a variety of ways, specific to the field.  Thus, blanks can have subtle effects on 
genetic and demographic analyses.   
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WHEN IS AN ORIGIN TRULY UNKNOWN?

Specimens of some species may be reported to the studbook keeper as having been 
born at an unknown location.  This may often be the case even when the specimen was 
acquired from a known location (e.g., a dealer or an obscure or now defunct institution). 

If a specimen is born at and unknown location, this suggests that wild-caught and 
captive-born specimens were available at the time of acquisition.  Unknown origins may often 
be resolved by researching the availability at the time of acquisition.  For example, if a 
specimen of unknown origin was acquired before the first documented captive birth, it might 
be reasonable to assume that this specimen was wild-caught (see page 19 on assumptions 
and conventions).  This is an assumption that should be documented in Species Notes and 
Special Data (see pages 40 and 79).   

Without additional information, there is no way to infer whether a specimen of unknown 
origin is captive-born or wild-caught.  The DeBrazza’s monkey is an example of a North 
American population for which specimens were being born in captivity and wild-caught in the 
same time frame; many psittacines and reptiles also fall into this category.  In these cases, the 
birth date may also be unknowable if, for example, the specimen was obtained from a private 
or commercial source that can no longer be contacted for verification.  In such instances, the 
place and date of birth are entered as {UNKNOWN}.  The same will be true when attempting to 
identify the parents (see page 56 on dam and sire unknown).   

When wild origin can be assumed (e.g., through a convention), the studbook keeper 
should enter specimens in the studbook as having been born in the wild though verification is 
not possible.  In those instances, the first events in the specimen’s lives are captures, though 
the capture locations may not be discernible and are entered as {UNKNOWN} (see page 36 
on unknown origin).  The first location of wild born specimens should not be a zoo or 
dealer; this suggests they were born in captivity. 

ASSUMPTIONS SHOULD BE  

DOCUMENTED IN EITHER SPECIAL 

 COMMENTS OR DATA NOTES 
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BIOLOGICAL ASSUMPTIONS  

(CONVENTIONS) SHOULD BE  

DETAILED IN SPECIES NOTES 



AZA Regional Studbooks      Guidelines for Data Entry 

44 

WHY USE SPECIES NOTES? 

Species Notes provide an important means of attaching explanations and 
documentation directly to the SPARKS database.  As more studbooks are distributed 
primarily, or solely, as SPARKS databases, the use and importance of Species Notes will 
increase substantially.  Species Notes allows the studbook keeper to annotate and/or 
document conventions, problems, and major assumptions. The format of Species Notes is 
text, which eases complex and detailed explanations.  Because the information in Species 
Notes travels with the SPARKS database, it helps interpretation of the data by population 
managers, SPMAG members, and successive studbook keepers.  Every major assumption 
and every convention should be documented in this section. 

In addition, changes made during the creation of analytical studbooks should be 
documented in Species Notes. 

Species Notes is accessed and edited by: 

(1) selecting System Utilities from the Main Menu 

(2) selecting Species Notes 
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HOW TO ENTER A STUDBOOK NUMBER

The primary purpose of the studbook identification number (studbook ID) is to provide a 
unique identifier for every specimen for which information is available.  Once a specimen is 
published with a permanent studbook number, that number should never be changed. 

The studbook numbering system used by the studbook keeper should be as simple as 
possible.  The studbook is meant to continue beyond the studbook keeper and simplicity will 
help ensure that it can be interpreted now and will remain useful into the future.  Embedded 
coding or complicated numbering systems, such as those indicating year of birth, 
collection date, or initial location, should not be incorporated into studbook numbers: 
SPARKS has other fields that record this information.  Few individuals besides the initial 
studbook keeper will understand the system correctly and confusion will increase with time. 

Regional studbook numbers should begin with "1" and should increase without a break 
in the sequence.  Numbers need not be sequential according to birth or capture date.  Letters 
and leading zeros should not be used in the permanent studbook numbers.  Letters can 
be used to designate temporary studbook numbers: regional studbooks should use "T" to 
designate temporary studbook numbers.  The "T" numbers should be unique and never 
reused, even after they have been changed to a permanent number.  When "T" numbers are 
replaced with permanent numbers, the former "T" number should always be entered into the 
<Old SB No.> field in the SPARKS Special Data window.  Leading zeros should not be used 
because the current software (i.e., SPARKS, ARKS, and ISIS) recognize "001," "01," and "1" 
as different studbook IDs. 

When a regional studbook is started and an international studbook already 
exists, the regional studbook should use the international studbook numbers.  While 
waiting for the international studbook keeper to assign permanent studbook numbers, the 
regional studbook keeper should assign unique temporary (i.e., "T") numbers. 

When a regional studbook is started and an international studbook does not 
exist, the regional should begin a unique numbering system, in sequence, starting 
with "1." 

When an international studbook is started after one or more regional studbooks 
have already been published, a regional studbook keeper should continue with the 
existing regional numbering system.  The regional studbook keeper should cross-
reference the  international studbook number with a Special Data field. 

If a regional or international studbook already exists, the permanent studbook numbers 
must be retained.  Permanent studbook numbers should never be changed.  However, in the 
future, numbers should be as simple and sequential as possible. 



AZA Regional Studbooks      Guidelines for Data Entry 

46 

Studbook ID number is entered or edited by: 

(1) selecting Data Entry from the Main Menu  

(2)  selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record window (upper left) 

(5) pressing enter 
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HOW TO ENTER A WILD-
BORN SPECIMEN 

Identifying a specimen as born in the wild is accomplished through several coordinated 
entries.  It would be useful to review the individual sections of this document prior to entering a 
new specimen into the database.  When recording the vital statistics of a new specimen, the 

specimen’s parents should be entered as {WILD}. 

The date of birth is also important.  Many specimens are captured when young and their 
likely year or month of birth can be only be estimated based on the specimen’s size at the time 
of arrival to the first location.  Dates of birth estimated to the nearest calendar year should be 
entered as {1 July 19__}5 (day-month-year) and {Y} to indicate an estimated year of birth.  
While this entry suggests that the specimen was born on the first day of July, only the year of 
birth will be displayed in the printed studbook.  However, SPARKS will use the 1 July birth date 
in all demographic and genetic analyses.  For species that breed seasonally, a more precise 
date, i.e., May or June, would be more accurate.  In situations such as this, an approximate 
birth date in the middle of the breeding season should be used.  Despite the above, estimated 
birth dates must precede all known event dates (see pages 70 and 72 on how to estimate 

dates). 

           5 SPARKS requires that dates be input as either {day/month/year} or {month/day/year}.  To avoid confusion between these options, throughout this 
document, dates will be shown as {1 July 19__}, where the open spaces represent values to be determined by the user (e.g., year).

READ THE SECTION ON DATE 

ESTIMATES AND DOCUMENT ALL  

DATE ESTIMATES 

ALL SPECIMENS MUST BE BORN 

 BEFORE THEY CAN BE 

TRANSFERRED OR DIE 

  AZA Regional Studbooks  
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Sometimes, birth dates cannot be reliably estimated to the nearest calendar year.  In 
such cases, the date of birth should be entered as unknown. 

Rearing method for wild born specimens should be recorded as {PARENT }, {HAND} 
or {UNKNOWN}.   

The first event of a wild born specimen’s life in captivity is a capture.  The only 
exceptions to this rule are eggs collected in the wild.  Eggs collected from the wild should have 
"Hatch" as the first event, with both parents entered as {WILD} (or {WILD#}, when parents or 
siblings have been individually identified.  

  For species that originate from a single country, the origin should be listed by country 
or a region within that country (but see page 65 on how to enter location).  If capture location 
can be identified to a continent or region recognized by SPARKS (e.g., all wild-caught gorillas 
must have originated from Africa), then the location should be entered as region (e.g., 
{AFRICAN}).  When specimens could have originated from one of several continents, and their 
location of capture is not known, the origin should be entered as {UNKNOWN}.   

The date of capture will rarely be known and will usually be estimated to month or year 
(see page 70 on estimating dates).  Specimens with approximate ages at the time of capture 
may have entered captivity a year or more after birth; capture dates should be estimated 
accordingly.  Capture dates should always occur after the estimated date of birth. Because 
specimens captured from the wild are not usually maintained for long periods prior to arrival at 
the first owner’s location (or the last dealer’s location), lengthy intervals between capture and 
arrival at the first institution require verification. 

After entering all captive locations and dates of transfer, the actual origin of the 
specimen should be entered in the 
<BIRTH TYPE> field as {WILD 
CAUGHT}. VERIFY BIRTH TYPE BEFORE

ACCEPTING A NEW RECORD IT IS EASY TO ENTER THE WRONG

  BIRTH TYPE!! 
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Wild caught specimens are entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record window (upper left) and pressing return 

(5) entering sex of the specimen 

(6) entering birth date (and date estimate if appropriate) 

(7) entering each parent as {WILD} 

(8) entering rearing as {PARENT}, {HAND} or {UNKNOWN} 

(9) entering global management-plan (usually {NO}) 

(10) entering surplus (default is {NO}) 

If the specimen being entered is new (i.e., not previously in the studbook), then upon 
acceptance of information in the Master Record window, SPARKS automatically opens the 
Events window and requests a first event for this specimen.  This first event is entered by: 

(11) selecting first event as {WILD CAUGHT} 

(12) entering capture location 

(13) entering loan as {NO} (unless ownership is being tracked) 

(14) entering local ID as {UNK} 

(15) entering date of capture (and date estimate if appropriate) 
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(16)  entering removal date and removal date estimate as blanks 

(17) entering lost-to-follow-up as {N} 
(18) entering birth type as {WILD BORN} 

SPARKS will then request another event that, for a wild-caught specimen, should be a 
transfer to the first captive location.  This event is entered by: 

(19) selecting second event as {TRANSFER} 

(20) entering a transfer location (usually a dealer or first place in captivity) 

(21) entering loan as {NO} 

(22) entering local ID as {UNK} 

(23) entering date of transfer (and date estimate if appropriate) 

(24)  entering removal date and removal date estimate as blanks 

(25) entering lost-to-follow-up (default is {N}) 
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HOW TO ENTER A CAPTIVE-BORN SPECIMEN 

Captive-born specimens are identified by several coordinated data entry procedures.  
Usually, the exact date of birth is known and can be entered without an estimate.  If only the 
month or year of birth is known, it should be entered with an {M} or {Y} in the <DATE 
ESTIMATE> field; this shows that only the month or year of birth is known (see page 70 on 
estimating dates). 

Usually, one or both parents are known and their studbook numbers can be entered as 
the dam and sire (but see page 55 on how to enter dam and sire).  However, for some 
specimens, one or both parent identities will be unknown.  Every effort should be made to 
identify the parents: unknown parentage has profound effects on genetic analyses.  If 
parentage cannot be established, either one or both parent studbook numbers should 
be entered as {UNK}.  Blanks should not be entered to denote unknown parents.  
Subsequent studbook keepers and population managers will not be able to interpret 
blanks.  For examples: a blank could represent "unknown," data lost through software or 
hardware error, or an error of omission during data entry.  

Rearing method should be entered if known (see page 60 on how to enter rearing type). 

Captive-born specimens are entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record window (upper left) and pressing return 

(5) entering sex of the specimen 

(6) entering birth date (and date estimate if appropriate) 

(7) entering each parent's studbook ID 

(8) entering rearing as {PARENT}, {HAND} or {UNKNOWN} 

(9) entering global management plan (usually {NO}) 
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(10) entering surplus (default is {NO}) 

If the specimen being entered is new (i.e., not previously in the studbook), then upon 
acceptance of information in the Master Record window, SPARKS automatically opens the 
Events window and requests a first event for this specimen.  This first event is entered by: 

(11) entering the first event as a {BIRTH} 

(12) entering birth location 

(13) entering loan as {NO} (unless ownership is being tracked) 

(14) entering local ID 

(15) entering date of birth (and date estimate if appropriate) 

(16)  entering removal date and removal date estimate as blanks 

(17) entering lost-to-follow-up  

(18) entering birth type as {CAPTIVE BORN} 

The birth type of every captive-born specimen should be entered as {CAPTIVE BORN} 
(see page 77 on how to enter birth type). 
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HOW TO ENTER A SPECIMEN OF  
UNKNOWN ORIGIN 

Many studbooks include specimens with unknown origins.  For some of these 
specimens, thorough investigation will eventually identify origin as either wild-caught or 
captive-born.  For other specimens, assumptions or conventions may be invoked to resolve 
uncertain origins (see page 19 on assumptions and conventions).  Every effort must be 
made to ascertain the true origin of every specimen in the studbook.  Despite a 
studbook keeper's best efforts, a few specimens will probably have origins that are truly 
unknowable.  Such specimens are a problem for genetic analyses because they will eventually 
require a decision to treat them as wild-caught or to exclude them from analyses.  SPARKS 
1.4 does not provide an event option for unknown origin.  Thus, it is recommended that 
specimens of unknown origin be entered as a birth at an unknown location 
({UNKNOWN}), with unknown birth type ({UNKNOWN}), and parents unknown 
({UNK}).  If only the month or year of birth is known, that should be entered with a <DATE 
ESTIMATE> of {M} or {Y}; this indicates that only the month or year of birth is known (see page 
70 on estimating dates). 

Every effort should be made to identify the parents: unknown parentage has 
profound effects on genetic analyses.  If parentage cannot be established, either one 
or both parent studbook numbers should be entered as {UNK}.  Blanks should not be 
entered to denote unknown parents.  Subsequent studbook keepers and population 
managers will not be able to interpret blanks.  For examples: a blank could represent 
"unknown," data lost through software or hardware error, or an error of omission during data 
entry.  

Rearing method should be entered if known (see page 60 on how to enter rearing type). 

Specimens of unknown origin are entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record  window (upper left) and pressing return 

(5) entering sex of the specimen 
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(6) entering birth date (and date estimate if appropriate) 

(7) entering each parent as {UNK} 

(8) entering rearing as {PARENT}, {HAND}  or {UNKNOWN} 

(9) entering global management plan (usually {NO}) 

(10) entering surplus (default is {NO}) 

If the specimen being entered is new (i.e., not previously in the studbook), then upon 
acceptance of information in the Master Record window, SPARKS automatically opens the 
Events window and requests a first event for this specimen.  This first event is entered by: 

(11) entering the first event as a {BIRTH} 

(12) entering birth location as {UNKNOWN} 

(13) entering loan as {NO} (if ownership is not being tracked) 

(14) entering local ID as {UNK} 

(15) entering estimated date of birth and date estimate 

(16)  entering removal date and removal date estimate as blanks 

(17) entering lost-to-follow-up (default is {N} 

(18) entering birth type as {UNKNOWN} 
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HOW TO ENTER SEX OF A SPECIMEN

The sex of each specimen should be recorded in the studbook.  The studbook keeper 
should make every attempt to resolve unknown sexes by contacting the holding institution.  If 
sex is not recorded for a specimen, its history is useless in determining accurate sex specific 
demographic parameters.  Knowledge of a specimen's sex is essential if that specimen is to 
be paired for breeding. 

In SPARKS, the sex of a specimen can be entered as one of six categories: male, 
female, unknown, contracepted, neutered, or abnormal.  {MALE} or {FEMALE} will be entered 
most frequently.  {UNKNOWN} will often be used for species that are not sexually dimorphic 
and have not been surgically, karotypically or biochemically sexed.  {CONTRACEPTED}, 
{NEUTERED}, and {ABNORMAL} are also options that can be combined with male or female. 
 However, for demographic  analyses, specimens whose sex is entered as 
{UNKNOWN}, {CONTRACEPTED}, {NEUTERED}, or {ABNORMAL} are considered 
50% male and 50% female.  Thus, an abnormal specimen or a neutered male appears 
in the age pyramid as one-half male and one-half female.  Moreover, because sex is a 
categorical field in SPARKS, when it is changed (e.g., from male to contracepted male), it is 
changed for the entire history of the specimen.  For example, if a specimen entered as male at 
birth is later neutered at age five, changing its sex in SPARKS (from male to neutered) will 
cause SPARKS to consider it as neutered at birth.  Therefore, when a specimen is neutered 
or contracepted, the date of the event should be entered in a Special Data field to inform those 
conducting the analysis. The genetic analysis software, GENES, assumes that {NEUTERED} 
means post-reproductive and {ABNORMAL} means post-reproductive and unknown sex.  
Specimens that are neither male nor female will usually need to be kept out of genetic and 
demographic analyses; this is most readily done with a UDF (see page 80 on how to create 
and use a UDF). 

The sex of a specimen is entered by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record  window (upper left) and pressing return 

(5)  entering sex 
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HOW TO ENTER BIRTH DATE 

Ideally, all birth events are entered into the studbook, regardless of whether the 
specimen survives.  Stillbirths, partially cannibalized, or decomposed offspring should be 
given studbook numbers and entered into the database.  For species with litters or clutches 
greater than one, the minimum number of offspring possible should be recorded if offspring 
are not intact upon first inspection.  For example, if five legs (or three ears or two spleens) 
were discovered in a cannibalized litter of cats, two births should be recorded.  The method or 
rationale used to calculate number of litter mates, and the studbook numbers of the litter 
mates, should be recorded in a Special Data field for each specimen. 

For egg laying organisms, hatching is the equivalent birth event that should be entered 
into the studbook.  Eggs laid, but not hatched, are not birth events and should not be entered 
into the studbook.  Of course, egg fertility and other factors preventing an egg from hatching 
are important to record.  Studbook keepers for egg laying taxa should keep an egg log 
database (paper or electronic), separate from the studbook database, to preserve this 
important information. 

Some taxa (e.g., toads, insects, fish) produce many offspring that logistically prevent 
entering all hatching or birth events in the studbook.  In these instances as much information as 
possible should be tracked in or outside SPARKS.  SPARKS is simply not designed to track 
the demography of highly fecund taxa.  If possible, it is important to keep "batches" of offspring 
separate so the parents of those that are eventually entered into the studbook are known.  This 
information is critical for the best genetic analyses and making future breeding 
recommendations.  If a convention is developed (e.g., enter into the studbook only toadlets 
kept in the population for future breeding), it should be clearly defined in the Species Notes 
field in SPARKS. 

Estimated Birth Dates 

 If the date of birth is known, it should be entered into the Birth Date field with the 
<DATE ESTIMATE> field left blank.  If the exact date of birth is not known, every effort should 
be made to develop a reasonable estimate.  The best date estimate is one based on 
information specific to the specimen and/or species.  For example, in a herd situation where 
the female was observed to be pregnant, and then seen again with the offspring three days 
later, the exact date is not known; however, it was born within the last three days.  The 
condition or behavior of the offspring may give additional clues to the exact date of the birth.  A 
similar situation may occur when a nest is only checked every three days to avoid disturbance. 
 If hatching occurs between nest-checks, then the hatch date can easily be estimated to day 
(see pages 70 on date estimates). 
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Marsupials, bears, and cavity nesting birds, among other taxa, are examples of species 
whose biology can be used to estimate the birth/hatch date.  In these cases, the studbook 
keeper should work with the holding institution (e.g., keepers and curatorial staff) to back-
calculate from the date the specimen was first observed (e.g., pouch or nest cavity 
emergence) to estimate the date of birth; this can be based on the species's biology or 
perhaps an observed change in the parents's behavior.  Species Notes should describe how 
dates are back-calculated.  The date when the young are first observed should be provided in 
Special Data.  Other conventions have been developed for species with multiple life stages 
and high fecundity (e.g., some anurans) (see page 19 on conventions). 

In some cases, especially with wild-caught adult specimens or adult specimens from 

READ THE SECTION ON 

ESTIMATING DATES! 

DOCUMENT ANY CONVENTION FOR 

DATE ESTIMATIONS IN SPECIES 

 NOTES 
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the private sector, the studbook keeper may not have specific information on the individual 
specimens that would allow precise estimates.  However, it is still important to estimate the 
birth date; these estimates are important for demographic analyses.  In  some cases, a 
generic estimate may be appropriate: conventions should be developed for generic birth date 
estimates (see page 19 on conventions).  Dates should always be estimated to the smallest 
time unit possible.  If a standard estimated birth date convention is developed for the species, 
it should be described in the Species Notes. 

Although the studbook keeper enters the birth date as an estimate, SPARKS 
uses the date entered as an exact date to calculate age-specific demographic 
parameters.  Thus, there are some specific rules to follow when making date estimates so 
that demographic parameters are less biased.  All dates should be entered as the middle 
of the estimated interval (i.e., year or month).  For example, a birth occurring sometime in 
1988 should be entered as {1 July 1988}6 with a {Y} in the <DATE ESTIMATE> field; {1 
January 1988} or another date, should not be entered for a date estimated to calendar year.  
Seasonal breeders should be estimated to the middle date of the season.  When making date 
estimates, the studbook keeper should use a scenario that is realistic with regard to the 
species's biology and husbandry.   

Birth date for wild-caught specimens is entered in the Master Record window of Data 
Entry (upper left of the Data Entry window).  For captive-born specimens, birth date is also 
entered as the date for the birth event in the Events Record window (upper right of Data Entry 
screen).  SPARKS will not allow these dates to differ. 

Birth date is entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record window (upper left) and pressing return 

(5) entering sex of the specimen 

(6) entering birth date (and date estimate if appropriate) 

           6 SPARKS requires that dates be input as either {day/month/year} or {month/day/year}.  To avoid confusion between these options, throughout 
this document, dates will be shown as {1 July 19__}, where the open spaces represent values to be determined by the user (e.g., year).
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HOW TO ENTER DAM AND SIRE

Dam and Sire Known 

In the simplest case, the dam and sire are known, are already in the studbook, and can 
be entered by typing in the correct studbook ID for each (see page 41 on how to enter 
studbook IDs).  If attempts to enter studbook IDs for sire or dam prompt SPARKS to respond 
with "Dam (or Sire) not recorded in your studbook ...,"  the studbook number may have been 
entered incorrectly or the dam and/or sire really is missing.  If it is missing from the studbook, 
then dam and/or sire is uncertain (see below). 

Wild-Caught Specimens 

If a specimen is wild-caught and nothing further is known about its ancestors, then enter 
{WILD} for dam ID and {WILD} for sire ID.  If there is specific information about the parents (in 
a managed wild population perhaps), then wild-caught specimens might be added to the 
studbook for completion of the pedigree. Genetic analyses on the studbook assume that 
any parent recorded as {WILD} is unique: it is the parent of that specimen only, and is 
unrelated to all specimens in the studbook except those who descend from that one 
offspring.  

Dam and/or Sire Are Uncertain 

Things are more difficult if the parents are known, but are not yet in the studbook. This 
can happen if the parents are in the international studbook, or in a regional studbook for a 
different region. It can also happen if a birth or hatch is reported for parents whose names or 
studbook numbers have never been recorded in any studbook before.  If the parents are in 
another studbook (international or another region), then those parents should be assigned 
regional numbers and added to the studbook.  All ancestors of those newly identified parents 
should be given studbook numbers and entered in the studbook. It is essential that the 
studbook trace the ancestors of each specimen back to wild (i.e., to specimens with dam and 
sire listed as {WILD}), or to specimens of unknown origin.  All those ancestors must be in the 
regional studbook so that any possible relationships among present or future specimens in the 
population will be documented (see page 41 on assignment of studbook numbers). 

If the dam and/or sire is not yet in any studbook, but some information is available on 
them, then they should be assigned studbook numbers and added to the studbook.  Most 
likely, it will be uncertain if those parents are living or dead; all that will be known are their 
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names or maybe where they had been when the offspring was born.  In this case, the parents 
(in the new studbook entries just made for them) should be recorded as lost-to-follow-up (see 
page 74 on lost-to-follow-up).  Those new parents should be given dams and sires (i.e., the 
grand-parents of the original specimen that started all this mess) of  

(1) {WILD} if the parents are from a game ranch, a breeder that likely 
got his or her specimens from the wild, or another source that is 
unrelated to the rest of the population and probably from the wild  

or 

(2) {UNK} if they probably are (or were) specimens in the studbook 
population, but there is no information on who they were. 

If names or ID numbers exist for the dam and/or sire, but nothing else is known about 
them, it is tempting (and easy) to enter those names in the <DAM> and <SIRE> fields 
(because this would avoid creating studbook records for the newly discovered dam and sire).  
Unfortunately, genetic and demographic analyses would treat these named, but otherwise 
unknown parents, as dead specimens whose parents, birth dates, and death dates are 
unknown!  This might be an accurate representation of what is known (or not known) about the 
dam and sire, but anyone other than the studbook keeper will have a difficult time interpreting 
this situation.  Therefore, a studbook record should be created for each parent, making it 
explicit what is and is not known about them.  Every entry in the dam or sire field should either 
match the studbook number of a specimen in the studbook  or be {WILD} (or {WILD1}, 
{WILD2}, etc.), {UNK} (or {UNK1}, {UNK2}, etc.), or {MULT} (or {MULT1}, {MULT2}, etc.). 

Dam and Sire Are Unknown

If  truly nothing is known about the parents of a specimen, then dam and sire should be 
entered as {UNK}.  This would be the case if the specimen might be either wild-caught or 
captive-born.  If parents are unknown but the specimen came from the wild, then the specimen 
is wild-caught (see above).  Dam and sire would also be entered as {UNK} if the specimen 
was born in captivity, but there is no information on who the parents could have been.  One 
parent might be known but the other parent is unknown (perhaps the dam in a multi-male, multi-
female social group, or perhaps the sire in a herd with one breeding male). In this case, enter 
the studbook number of the known parent and enter {UNK} for the unknown parent. Just as with 
{WILD}, genetic analyses will assume that each {UNK} parent is unique (i.e., unrelated to all 
others in the studbook). 

(The SPARKS manual (published by ISIS in 1989) recommends leaving the 
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<DAM> and <SIRE> fields blank if absolutely nothing is known about the 
parents. This is a bad idea. It is hard to know whether a field was left blank 
because the studbook keeper forgot to enter something, or perhaps didn't 
have the data on hand and intended to go back and fill it in later, or really had 
no information about the parentage. If the parents are unknown that should be 
explicitly acknowledged and recorded by entering {UNK} for the dam and 
sire.) 

Entering {UNK} for a parent should be the last recourse of a frustrated studbook 
keeper.  Unknowns cause real problems for genetic analyses, demographic analyses, 
and even documentation of the legal status of a specimen.  When a dam or sire is {UNK}, 
 it means there is no clue as to whether the specimen is captive-born or wild-caught, if it is 
inbred, who its relatives are in the population, or if it is a valuable breeder. The historical 
record of the population and all management decisions based on that record are 
compromised when specimens are recorded with either one or both parents as {UNK}. 
However, if the parents truly are unknown, there is no other option but to enter {UNK}. 

Dam and Sire Are Almost Known 

Sometimes, there is some information about the likely parentage, but the identity of 
dam or sire is uncertain.  It would be a shame to throw away some of this information, so 
SPARKS has provided ways to preserve it for posterity. One such case arises when litter 
mates or nest mates or egg-mass mates are brought into captivity.  Often it is either known, or 
suspected, that they are siblings, but the parents are {WILD} and free. In this case, enter 

BLANK FIELDS ARE AMBIGUOUS- 
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 ESTIMATES)
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{WILD1} and {WILD2} for the parents of each sibling (or {WILD3} and {WILD4}, etc., if the 
earlier {WILD_} numbers have already been used).  Genetic analyses will then correctly use 
the knowledge that these specimens are siblings that came from a single pair in the wild. 

If a pregnant or gravid female is brought into captivity, then the studbook number of the 
dam would be recorded while the sire would be listed as {WILD}. As above, if multiple 
offspring result from this litter or clutch, then they  should be recorded as siblings by entering 
{WILD1}, or {WILD2}, or {WILD_} for the sire.  A similar situation can arise when a litter (or 
clutch or brood) is conceived and born (or hatched) in captivity, but the dam and/or sire is 
unknown. In this case, the unknown parent(s) should be entered as {UNK1} (and/or {UNK2}, 
etc.). This will show that the siblings have the same parents, but  also indicate that it is not 
known who those parents are. 

When multiple offspring have {UNK1} as a parent, genetic analyses will assume that 
{UNK1} is a specimen who was a parent to each of those offspring (but a parent to no one else 
in the studbook). Thus, while specimens with {UNK} for parents are assumed to be unrelated 
(each {UNK} is unique), specimens with {UNK1} and {UNK2} for parents are assumed to be 
siblings. 

Occasionally, such as when specimens are housed in large social groups, when 
multiple males are rotated through an enclosure with a female, or when artificial insemination 
is done with semen pooled from multiple males, it might be possible to specify that the sire or 
dam is one of several known individuals.  In these cases, enter {MULT} (or {MULT1}, {MULT2}, 
etc., if earlier {MULT_} were already used) is used to indicate that any one of several males (or 
females) could have been the sire or dam.  The possible sires or dams for {MULT} must 
be recorded in a Special Data field.  

In genetic analyses, a single sire and dam must be assigned to each specimen. 
Therefore, the GENES program treats {MULT} in the same way as {UNK} (and {MULT1} like 
{UNK1}). With {MULT} or {UNK} for a parent, during analysis GENES creates a hypothetical 
founder that stands in for the parent that is totally unknown ({UNK}) or one of a handful of 
possibilities ({MULT}).  
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If {MULT} is treated like {UNK}, then why use {MULT} at all? The advantage to using 
{MULT} instead of {UNK} when the parent is known to be one of several specimens is that the 
documentation of that information might a llow and encourage future determination (perhaps by 
molecular genetic techniques) of which specimen actually was the parent.  It would also be 
possible (though not easy) for someone to analyze the genetic and demographic 
characteristics of the population under alternative assumptions about the parentage. Finally, 
future (or futuristic) genetic analysis programs might be able to deal with assignment of more 
than one sire and one dam for offspring. 

In summary, the key is to enter everything known about the pedigree of each specimen 
in the studbook.  After all, documentation of pedigrees is the primary reason for keeping a 
studbook!  When it is necessary to make assumptions about some tricky or unusual parentage 
determinations, those assumptions should be documented clearly in a Special Data field.  
Remember, the computer files are the only permanent records of the studbook knowledge.  A 
studbook keeper's scribbled notes, and recollections of what was done and why, will soon be 
lost.  Any information worth knowing should be in the studbook. 

Dam and sire ID (i.e., studbook numbers) are entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

STUDBOOKS ARE INTENDED TO 
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 DOCUMENTED IN THE SPARKS  

DATABASE 
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(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record window (upper left) and pressing return 

(5) entering sex of the specimen 

(6) estimated birth date (and date estimate if appropriate) 

(7)  entering sire ID 

(8) entering dam ID
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HOW TO ENTER REARING TYPE

When relevant for the taxon, rearing data should be collected for all specimens in the 
studbook.  Rearing data are often essential because whether a specimen was hand or parent 
reared may determine population and/or specimen management strategies.  Life history 
characteristics, socialization, and reproduction are potentially influenced by the type of rearing. 
 For example, a SPMAG advisor or species manager may want to correlate the effect of hand 
rearing on subsequent reproductive success.  Also, in nonseasonal breeders, birth intervals 
can decrease for dams with hand reared offspring, so hand rearing information is a potentially 
important part of any evaluation of reproductive rate.   

SPARKS offers five categories of hand rearing: hand, parent, foster, colony, and  
unknown.  The default for wild-caught specimens is {PARENT} but for specimens that are 
captive-born or of unknown origin, the default rearing type is {UNKNOWN}.  Rearing type for 
stillbirths and premature births should be listed as unknown.  The <REARING> field can be 
used to set the View Criteria so it is potentially very useful.  If additional rearing categories are 
needed, creating a rearing UDF is the best tactic (see page 80 on how to create and use 
UDFs).  A UDF will also allow the species manager to set a View Criteria to select a specific 
rearing type for analysis and reports. 

Many studbook keepers will want to develop species specific conventions for rearing 
types. There are no established standards for categories for parent reared, hand-reared, 
foster-reared, partial parent rearing, etc. Categories will vary from species to species.  
Rearing categories can be a combination or a continuum of options. For example, rearing may 
cover several years with a combination of parent and hand rearing (or hand reared infants can 
be reintroduced to parents at a later date). The Western Lowland Gorilla SSP© has created a 
category {PARTIAL}  to describe this situation.  Conventions should be based on the biology 
of the species with an eye toward how rearing might affect management practices.  
Conventions for rearing types should be described in Species Notes (see page 40 on species 
notes).  

Rearing data may be difficult to collect.  Rearing categories are not listed on ARKS 
taxon reports, so the studbook keeper may have to make a special request for this 
information.  In addition, because some zoos do not routinely record rearing types in ARKS, 
this information may be difficult to obtain if it is only available from daily keeper records.  Also, 
rearing categories are often open to interpretation; a studbook keeper may want to solicit 
exact dates of rearing and categorize the information to fit the husbandry and management 
plan.  For many species, or even particular situations, it may be advisable to record rearing 
dates and information as text in Special Data.  However, notes in Special Data should be in 
addition to the rearing or UDF field because it is not possible to analyze (i.e., sort on) text in 
Special Data.  
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Rearing type is entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) entering a new studbook number or number to be edited 

(4) moving the cursor to the Master Record  window (upper left) and pressing 
return 

(5) entering sex of the specimen 

(6) entering birth date (and date estimate if appropriate) 

(7) entering each parent ID 

(8) entering rearing as {PARENT}, {HAND}  or {UNKNOWN} 



Guidelines for Data Entry  AZA Regional Studbooks 

67 

HOW TO ENTER EVENTS (TRANSACTIONS) 

Events, or transactions, should provide a continuous record of a specimen's history in 
time and space.  The terms "transaction" and "event" are often used interchangeably when 
dealing with SPARKS. There are five types of events available in SPARKS: birth, wild-caught 
(capture), transfer, death, and release (to the wild).   

The first event for each specimen should be either a birth or capture (see pages 
43, 47, 49 on entering wild-caught, captive-born, or unknown origin specimens); captures 
should be identified as nearly as possible to point of origin!  This provides verification that the 
data have been entered correctly.  For example, a gorilla listed as wild-caught at a North 
American zoo is probably incorrect (at the very least it is ambiguous); this could either mean 
that the specimen was imported from the wild or that an error was made during data entry 
(e.g., the specimen is captive-born at the zoo).  In either case, this entry forces the reader to 
make an assumption about the data.  The unambiguous first entry would be a capture in 
{AFRICA}; the second entry would be a transfer to a North American institution.   

  In the past, some studbooks have used a transfer as the first event (usually for 
specimens that were either wild-caught or of unknown origin).  Transfers should not be 
used as the first event for any specimen.  When the first event is a transfer, the specimen's 
origin is unclear and must be inferred from data in other fields.  A transfer as the first event is 
ambiguous and implies that the information for that specimen is incomplete (e.g., where was 
the transfer from?  did the studbook keeper intentionally make the first event a transfer, or was 
capture or birth mistakenly omitted?).  

The data for each specimen should include all known (and unknown) locations and 
events.  When necessary, SPARKS and other analytical programs can exclude specific events 
and locations from reports and analyses.  Thus, a studbook keeper should not exclude 
any data on location.  The benefit of including all locations could be great.  Analyses and 
reports could be run only on specimens that had passed through a specific, albeit obscure 
location: this might be required to assess a common factor such as disease or behavioral 
problems.  Moreover, most View Criteria (see page 26 on views in SPARKS) include a 
geographic criterion (e.g., North America) and a date criterion, so it is important that the 
studbook record where each specimen was located at every point in its history (see 
page 65 on how to enter location). 

Eggs collected from the wild should have {HATCH} as the first event, with both parents 
entered as {WILD} (or {WILD_}, when parents or siblings have been individually identified).  
The second event for these eggs would be a transfer to the collecting, or importing, institution. 
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The events entry process in SPARKS entails a series of variables.  If the specimen is 
new to the studbook, upon completion of the information in the Master Record (upper left 
window on the Data Entry screen), an event is entered by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3)  selecting the Event Records window (upper right of Data Entry  screen) 
and pressing enter 

(4)  selecting an event type (birth, wild-caught, transfer, death, release) 

(5)  entering the mnemonic for location where the event took place 

(6)  entering local identification number (local ID) at the event location 

(7)  entering loan as {NO} (unless ownership is being tracked) 

(8)  entering the date of the event (and estimate if appropriate) 

(8)  entering removal date and removal date estimate as blanks 

(9)  entering lost-to-follow-up (default is {NO}) 

Management Plans

SPARKS provides an option for recording whether a specimen is a part of either a 
global or regional management plan.  For North American regional studbooks, the most 
common use for this option would be to record participation in an SSP©  or PMP.  Caution 
should be used when entering a specimen into a Management Plan because this requires an 
entry and an exit date.  Entry dates have the potential to exclude information from demographic 
analyses so it is very important that entry dates be discussed with the species coordinator 
and/or the SPMAG advisor.  Identification of specimens in SSP© or other management plans 
is often best accomplished using either a UDF (see page 80 on how to create and use UDFs) 
or a User Defined Flag.

Management-plan, e.g., SSP©, is entered by: 
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(1) Management Plan In (date) 

(2) Management Plan Out (date) 

(3) Management Surplus 

Social In and Out 

This can be used to supplement tracking of which specimens might be parents (e.g., 
when parents are {MULT_}.  This option cannot currently be used to set views (i.e., select 
specimens in or out of analyses). 

Thefts and Escapes 

Thefts and escapes should be entered as lost-to-follow-up (see page 74 on how to 
enter lost-to-follow-up), with an explanatory note entered in the Special Data or Data Note 
field.  It is not appropriate to enter thefts or escapes as transfers to unknown or 
fictional locations.  In particular, specimens should not be transferred to "creative" 
locations such as {STOLEN}, {THEFT}, or {ESCAPED}. 
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HOW TO ENTER LOCATION 

Locations are entered in association with events and transactions.  All locations should 
be identified by the official ISIS mnemonic: a nine letter code that designates either the 
institution or the city in which it is located (e.g., CHICAGOLP is Lincoln Park Zoo, AUDUBON 
is Audubon Park and Zoological Gardens).  SPARKS does not use these mnemonics alone to 
track location: each mnemonic is associated with a nine digit institutional code that is the 
actual identifier of each location.  This institution code conveys information about geographical 
location:  continent or region, country, state, department, province, and city. 

Confusion about locations within and between studbooks is common.  When entering a 
location for the first time, it is essential that a thorough search be made of the existing 
institutions in the ISIS institution list.  Searches can be done on possible mnemonics, city, 
state, owner, and country.   

If a location cannot be found in the ISIS institution list, a mnemonic and 
institution code should be requested from ISIS.  ISIS will respond rapidly to a faxed 
request that contains the name of the institution, owner, address, phone, e-mail and 
fax numbers.  New institutions are being added to the list every day so it is possible 
that ISIS will have already assigned a mnemonic and number.   

Studbook keepers should not create new mnemonics and/or institution codes 

IF AN INSTITUTION IS NOT PRESENT  

IN THE INSTITUTION LIST, A NEW 

 MNEMONIC AND INSTITUTION CODE 

  SHOULD BE REQUESTED FROM ISIS 

STUDBOOK KEEPERS SHOULD NOT 

 "MAKE UP" NEW MNEMONICS AND 

 INSTITUTION CODES 
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as a stop-gap to receiving information from ISIS.  There are several reasons for this.  First, 
because ISIS is assigning mnemonics and codes on a daily basis, mnemonics and codes 
created by studbook keepers may be overwritten during the installation of updated institution 
lists (e.g., when updating the SPARKS software).  Second, because institution codes contain 
subtle clues to geographical location (e.g., continent, country, state/province, city, institution), it 
is easy to create a unique institution code that contains misleading information about 
geographical location.  Lastly, while SPARKS and ISIS can link synonyms for mnemonics in 
the institution list, printed reports (e.g., studbooks, masterplan reports) cannot identify 
synonymy.  Thus, when two or more studbook keepers assign different mnemonics to the 
same location, it is at best confusing, and sometimes impossible, for readers to decide how 
many institutions are represented.

Location is entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3)  selecting the Event Records window (upper right of Data Entry screen) 
and pressing enter 

(4)  selecting an event type (birth, wild-caught, transfer, death, release) 

(5)  entering the mnemonic for location where the event took place 

(6)  entering local identification number (local ID) at the event location 
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HOW TO ENTER LOCAL ID

General Procedure

Accession numbers should be used for local ID whenever possible. The accession 
number is a unique number used to identify the specimen in the institution's collection 
inventory. 

If the accession number is unknown enter {UNK}. 

House names, band numbers, tattoo numbers, transponder numbers and other types of 
useful identification, (like three toes on the left hind foot), should be listed in Special Data not 
as local ID. 

Out-of-the-Ordinary Procedure

Some locations may use more than the six characters allowed for local ID. In this case,  
the correct value should be abbreviated in the <LOCAL ID> field the complete local ID entered 
in Special Data. 

Some private bird breeders use the bird's band number as the accession number. 
Band number can be entered for the local ID but this should be noted in Special Data.

Local ID is entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3)  selecting the Event Records window (upper right of Data Entry screen) 
and pressing enter 

(4)  selecting an event type (birth, wild-caught, transfer, death, release) 

(5)  entering the mnemonic for location where the event took place 

(6)  entering local identification number (local ID) at the event location 
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HOW TO ENTER OWNERSHIP 

General Procedure 

When entering a transaction, information on ownership of individual specimens is 
sought in each event type by the question "Is a loan involved?"  If no loan is involved, or it is 
uncertain whether a loan is involved, enter {N}.  

If a loan is involved, enter {Y}.  SPARKS  will then ask two questions: is this a physical 
event, and is this an ownership event? 

If the specimen actually moves between institutions on a loan basis then it is a physical 
event {Y} and not an ownership event {N}.  

If the specimen physically moves between institutions and changes ownership then it is 
a physical event {Y} and an ownership event {Y}. 

If the specimen does not physically move between institutions but does change 
ownership then it is not a physical event {N} but it is an ownership event {Y}. 

Out-of-the-Ordinary Procedure 

If a specimen is on loan and gives birth, offspring which belong to the loaning institution 
should be recorded as a physical event {Y} and an ownership event {N}.  An additional 
transaction should be entered for the loaning institution as a transfer indicating  that it is not a 
physical event {N} but is an ownership event {Y}. 

Determination of ownership and communication about events and recommendations 
for specimens on loan are the responsibility of the participating institutions as determined by 
(breeding) loan agreements. 
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OWNERSHIP SHOULD NOT BE 

 RECORDED IN A STUDBOOK  

UNLESS THE MANAGEMENT PLAN HAS 

 IDENTIFIED IT AS A PRIORITY 
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HOW TO ENTER EVENT (TRANSACTION) 
 AND REMOVAL DATES

The function of the transaction date goes far beyond the determination of when a 
specimen arrives at or leaves an institution.  Transaction dates for births, captures, transfers 
and deaths are essential data for demographic analysis.  Demographic analyses are 
performed by including individual specimens in specific age-classes (individual units of age, 
usually measured in years).  For example, if a specimen is in the captive population from its 
third to its fourth birthday, it is counted as living during the fourth year age-class.  During this 
period it is at risk to reproduction (measured in the age-specific fertility, Mx) and death 
(measured in the age-specific mortality, Qx).  Mx and Qx are the variables that constitute a 
SPARKS life table, the basis for population size projections.  If a specimen dies or is 
transferred out of the population halfway through the age-class (i.e., at three and a half years of 
age), it is counted as half a specimen at risk for fecundity during the fourth year age class.  
Genetic and demographic analyses often use views (see page 26 on views in SPARKS) that 
include a range of dates.  This is why entering transaction dates is very important for 
population demography.  If a transaction date is entered as unknown, SPARKS often cannot 
assign that portion of a specimen's life to the life table.   

Studbook keepers are commonly confronted with date information of low precision: the 
exact date for an event (transaction) is uncertain. Often the reporting institution can only 
establish that a specimen arrived or died during a period such as a month or year.  For some 
long lived species, event dates may only be reported to the nearest decade or a broad range 
of years.  SPARKS allows the studbook keeper to enter dates that are less precise than the 
exact date.  There are four different levels of date precision that require different standards for 
SPARKS data entry.   

Exact Dates:  The most precise date precision level is obviously the exact date.  This is used 
when the specific date for a transaction is reported to the studbook keeper.  The precise date 
is entered in the <TRANSACTION DATE> field, and there is no entry in the <DATE 
ESTIMATE> field. 

Nearest Unit Estimates:  The next level of date precision is an estimate to the nearest unit of 
time: either day, month, or year.  These estimates range in precision from within a few days, 
during a month, or during a year.  When the studbook is printed, only the level of precision is 
shown (i.e., the month or year of the estimate).  This option was included in SPARKS to allow 
the studbook keeper to establish a degree of precision for date data.  Although this is a nice 
feature for showing precision, it does not affect analyses.  When an analysis is performed 
on the studbook, SPARKS ignores the estimator and treats the date as an exact value. 
 This is a key concept that must be considered whenever date information is entered into 
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SPARKS; the correct way to treat this level of precision is to enter the mean of the range of the 
date and the appropriate estimator.  As an example, if it is known that a specimen arrived at 
an institution during a specific month, the mean date for that period (a month) is the 16th of the 
month (for months with 31 days).  This is the appropriate date to enter into the 
<TRANSACTION DATE> field.  In the <DATE ESTIMATE > field, an {M} is entered. If a 
specimen arrived sometime during a calendar year, the mean date for the year {1 July 19__}7 
is entered into the <TRANSACTION DATE > field and a {Y} is entered into the <DATE 
ESTIMATE > field.  When the birth date and death date for a specimen are estimated to the 
same calendar year, the birth date should be entered as splitting the year into thirds:  {2 May 
19__} and the death date should be entered as {1 September 19__}. 

Time Range Estimate:  The next lower level of precision is a range, plus or minus a several 
years.  This level of precision denotes that an event took place within a range of years.  As an 
example, if a transfer took place in 1991 or 1992, the mean date for that period, (i.e., {1 
January 1992}) would be entered in the in the <TRANSACTION DATE> field and {R1} 
(indicating a date range of plus or minus one year) in the <DATE ESTIMATE> field. To 
estimate an event within a decade, the mean date for the decade, {1 January 19_5}, would be 
entered in the <TRANSACTION DATE> field and {R5} (indicating a date range of plus or 
minus five years) in the <DATE ESTIMATE> field.  SPARKS will use the date entered in the 
<TRANSACTION DATE> field for demographic analysis and that this date must be the mean 
of the range of the date precision. 

Unknown Date:  The lowest  level of precision is an unknown date.  Unknown dates are 
created by entering a  {U} in the <DATE ESTIMATE> field.  The {U} instructs SPARKS to 
ignore any date entered into the <TRANSACTION DATE> field during analysis.  This 
removes these specimens from demographic analysis. 

How To Estimate Dates

7 SPARKS requires that dates be input as either {day/month/year} or {month/day/year}.  To avoid confusion between these options, throughout 
this document, dates will be shown as {1 July 19__}, where the open spaces represent values to be determined by the user (e.g., year).

The use of date estimations by SPARKS demonstrates the contradiction between the 
information in a studbook and how that information is used during analyses.  As noted above, 
SPARKS treats estimated dates as exact values.  A knowledgeable studbook keeper can 
improve the precision (and often the accuracy) of the date data by knowing the biology and 
history of the species.  For example, if a species gives birth only during a particular season 
and the studbook keeper knows that a specimen is born during a particular year, the level of 
precision can often be narrowed to a period of a few months.  If a species usually gives birth 
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either during January or February, the studbook keeper could enter {1 February 19__} (the 
mean date) in the <TRANSACTION DATE>  field, and {M} in the <DATE ESTIMATE> field.  
This would be far more precise in the demographic calculations than entering {1 July 19__} 
and estimating the birth to the year.  

Date estimates should be interpreted as "on any date within the estimated period."  
Thus, an estimate to calendar-year means that the event could have occurred on any of the 
365 days of that year (with equal probability).  Great care must be given to avoid overlap 
between events with estimated dates and events with known dates.  These overlaps 
indicate that dates can be estimated with greater precision. For example, if information is 
provided that an event (e.g., a birth) can be estimated to a calendar year, but a known event 
(e.g., a transfer on 12 August) occurred within that same calendar year, then the birth even 
cannot be estimated to calendar year because it could not have happened (e.g., it could only 
have happened before or after 12 August).  In these situations, the estimate must be adjusted 
to the midpoint of the uncertain period (e.g., either the midpoint of 1 January to 12 August  or 
12 August to 31 December in the current example). 

The Sequence of Transactions

The sequence of transactions (events) is sorted by the <TRANSACTION DATE> field. 
 This means that an event with an earlier transaction date will be listed before an event with a 
later transaction date.  This seems logical for a transaction with some known transaction date  
What happens when the date is unknown?  These transactions are automatically given today's 
date and, are therefore sorted after all other transactions with real dates.  For this reason, a 
transaction with  an unknown date requires a date in the <TRANSACTION DATE> field to 
allow SPARKS to correctly sort transactions in ascending order.  For unknown transaction 
dates, a date that is between the transaction date (or removal date if not blank) of the previous 
transaction and the transaction date of the next transaction in sequence.  As discussed above, 
this date will be ignored by any analysis performed by SPARKS, but will be used to correctly 
sort events. 

Removal Dates

SPARKS allows the studbook keeper to include removal dates for some transactions 
(in the <REMOVAL DATE> field).  This feature increases the precision of the data by 
including when a specimen leaves an institution and allows specimens to be removed from the 
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captive population without dying.  There are some potential problems with the use of removal 
dates that do directly affect analysis.    For example, when removal dates differ from 
subsequent arrival dates (=transfer event dates), events that occur during transit (i.e., death) 
are omitted from demographic analyses.  Thus, it is recommended that, as a general rule, 
removal dates be left blank in the studbook database. 

The most appropriate place for removal dates is in physical transfers of specimens.  
This allows the date of departure from one institution to be different from the date of arrival at 
the next institution.  Often this reflects reality more clearly than not using a removal date.  It is 
common for specimens to take several days, weeks, or even longer during transit between 
institutions.  However, there are unforeseen consequences to recording this unassigned time 
between institutions.  During the period between removal date and arrival date (at the next 
location), SPARKS does not count a specimen in the demographic analysis (specimens that 
die in transit can be noted in Special Data).  Thus, when data are exported for demographic 
and genetic analyses, some specimens might be omitted from an analysis because they were 
in transit.  For most analyses, specimens in transit within a region should be included in the 
analyses. Moreover, data entry errors in removal dates can lead to considerable confusion 
regarding correct location of parents and offspring.  Unless an SSP© or population 
manager has explicit reasons for tracking transit time between institutions, it is 
recommended that exact and estimated removal dates not be entered into the 
studbook. 

An important function of the removal date is to establish when a specimen is lost and 
can no longer be tracked by the studbook keeper.  For example, when a specimen enters the 
private sector or leaves the studbook’s region, it should be entered as lost-to-follow-up.  
Specimens that have not been reported as dead, but must be dead because of the time span 
since the last known location, should also be entered as lost-to-follow-up (see page 74 on how 
to enter lost-to-follow-up). 

How To Estimate Death Dates 

Death dates should only be estimated with great caution.  Estimating death dates 
requires information that can generally fix the time and location of death.  Specimens that 
have disappeared from an institution and are probably dead, should be listed as lost-
to-follow-up.  Under no circumstances should a specimen be assumed dead or 
assigned a death date just to remove it from reports or analyses!   Death dates should 
be estimated to the midpoint of the estimated unit (e.g., {1 July 19__} for an estimate to 
calendar year)(see above section on date estimates).  When the birth date and death date for 
a specimen are estimated to the same calendar year, the birth date should be entered as 
splitting the year into thirds:  {2 May 19__} and the death date should be entered as {1 
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September 19__}. 

REMOVE IT FROM A REPORT OR 

 ANALYSIS –  

USE LOST-TO-FOLLOW-UP 

NEVER KILL A SPECIMEN JUST TO 
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HOW TO ENTER SPECIMENS AS 
LOST-TO-FOLLOW-UP  

A specimen is considered lost-to-follow-up when the final disposition of the specimen is 
unknown.  Lost-to-follow-up should be used to designate specimens whose fate is uncertain.  
This includes specimens transferred to institutions that don't report to the studbook keeper, 
specimens that may have (or probably have) died, and specimens that have just disappeared. 
 Presumptions of deaths may severely bias demographic analyses:  lost-to-follow-up removes 
the specimen from the life table without the presumption of death.  Under no circumstances 
should a death date be assumed or arbitrarily assigned for any specimen. 

There are three general situations in which a specimen can become lost-to-follow-up: 

(1) Transfer from a known location on a known date to a known 
location (e.g., out of the region for a regional studbook);  

(2)  Transfer from a known location on a known date to an unknown 
location; and 

(3)  Disappearance (death or transfer) from a known location on an 
unknown date (if transfer, to an unknown location). 

An example of the first situation is a transfer of a specimen to a location that does not 
(or historically did not) keep records.  Therefore, although it is known when and where the 
specimen was sent, there is no information about how long the specimen lived there or where 
the specimen was transferred subsequently.  In this situation the specimen should be recorded 
as lost-to-follow-up the day it was sent to the new location.   

The second situation can occur when there is a failure to link a specimen's move 
between two institutions.  To link, the sending and receiving institutions must submit a record 
to ISIS and/or the studbook keeper.  When the link is not made there are two records: one that 
ends in lost-to-follow-up on the day the specimen was sent and one that starts with unknown 
birth date, parentage, etc.   

The third situation can occur when a specimen is lost within an institution's record 
system.  For example, a specimen remains on the institution's inventory for an extended period 
after the specimen had actually been transferred or died.  Here, the specimen should be 
recorded as lost-to-follow-up around the last time the specimen was known to have been at the 
institution. 
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Lost-to-follow-up can be entered in two ways: as an unknown removal date at the last 
reported location (i.e., a {U} in the <REMOVAL DATE ESTIMATE> field) or as a {Y}  when 
SPARKS asks if the specimen is lost-to-follow-up.  Although these methods are equivalent, it 
is recommended that lost-to-follow-up be only be entered using the {Y} response; this will 
avoid potential confusion with the recommendation to leave <REMOVAL  DATE> and 
<REMOVAL DATE ESTIMATE> as blanks.  

Lost-to-follow-up indicates that a specimen's whereabouts are unknown from the date 
of arrival at a reported location.  Thus, when a specimen is known to be at a location for a 
period but then disappears from that institution's records, it becomes lost-to-follow-up at some 
point after the arrival date at the known institution.  One way to deal with this situation is to 
transfer the specimen to an unknown location on the last date its location  was known (often, 
this date is an estimate!).  However, this implies that the specimen was transferred when it 
might have died at the known institution.  Thus, the best tactic for this situation is to transfer the 
specimen to the known institution on the last known date (SPARKS permits transfers from a 
location to that same location).  The specimen can then be listed as lost-to-follow-up after the 
known date.

Lost-to-follow-up is entered by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3)  selecting the Event Records window (upper right of Data Entry screen) 

(4)  selecting an event type (birth, wild-caught, transfer, death, release) 

(5)  entering the mnemonic for location where the event took place 

(6)  entering local identification number (local ID) at the event location 

(7)  entering loan as {NO} (unless ownership is tracked) 

(8)  entering the date of the event (and date estimate if appropriate) 

(9)  entering removal date as blank 
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(11)  entering removal date estimate as {U} 

or  

(11)  entering removal date estimate as blank 

(10)  entering lost-to-follow-up as {Y} 
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HOW TO ENTER BIRTH TYPE

There are three options for birth type: {CAPTIVE BORN}, {WILD BORN}, and 
{UNKNOWN}.  This data field is important because, along with the <DAM> and <SIRE> fields, 
it can be used to help decide which specimens are likely to carry unique genetic information.  
The options for this data field are straightforward.  If the specimen was collected from the wild 
its birth type should be entered as {WILD BORN}.  This is also the correct entry for fertilized 
eggs or gametes collected from the wild.  The birth event should be interpreted as physical 
separateness from a parent or parents.  Therefore, an immature specimen collected with a 
parent would be {WILD BORN}, while a specimen born to a pregnant female collected from the 
wild would be {CAPTIVE BORN}.  {CAPTIVE BORN} should be used when it is known that the 
specimen was born in captivity, whether the parents of the specimen are known.  There is an 
important difference between specimens with unknown, but captive-born, parents and 
specimens whose parents and birth type are unknown.  In the former case it is more likely that 
the alleles carried by the specimen are carried by other specimens in the population.  In other 
words, captive-born specimens of unknown parentage are not considered possible founders 
under usual circumstances.  On the other hand, specimens of unknown parentage and 
unknown birth type may be considered possible founders, for analysis purposes only, if it is 
determined that a wild-caught origin is possible or likely given information in other data fields 
(e.g., date of birth, location of birth).  Unknown  birth type should be used when the birth type is 
unknown, and although there are some rare exceptions, unknown birth type will usually be 
associated with unknown parentage, unknown birth date and unknown birth location. 

Birth type is the last option in the first event field and is entered or edited by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) moving the cursor to the Events  window (upper right of Data Entry menu) 

(4)  selecting event type as birth or wild-caught 

(5)  entering the mnemonic for location where the event took place 

(6)  entering local identification number (local ID) at the event location 

(7)  entering loan as {NO} (unless ownership is being tracked) 

(8)  entering the date of the event (and date estimate if appropriate) 
(9)  entering removal date and removal date estimate as blank 
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(10)  entering birth type as {WILD CAUGHT}, {CAPTIVE BORN}, or 
{UNKNOWN} 
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HOW TO ENTER SPECIAL DATA? 

Besides basic information about a specimen’s life history and movements,  
supplementary data may be available for many specimens that will further help the studbook 
keeper in tracking or otherwise selecting the correct identity of a specimen.  The type of 
information offered in this section may be specific to certain groups of taxa and but not to 
others. Recording this information becomes particularly important when trying to trace the 
movements of specimens that have been deceased for some time.   

Data of this type are entered in the lower left field of the SPARKS Data Entry screen.  
Typical data include house names for many mammals (primates, felids and other carnivores) 
or other large taxa (raptors, ratites, crocodiles, etc.), transponder ID #’s for most taxa, tattoo 
numbers for many mammals, band numbers for birds, ear-tags for mammals, and various 
clippings for reptiles. Other identifying characteristics such as scars, melanistic features, etc., 
should also be entered as Special Data.  This information is often not available from old 
inventory records but rather, from keeper and veterinary reports, and will help to verify a 
specimen’s identity when historical or other information is vague. 

Special Data is entered into SPARKS by: 

(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(3) moving the cursor to the Special Data window (lower left) and pressing 
return 

(4) selecting an existing Special Data field or creating a new Special Data field
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HOW TO CREATE AND 
 USE USER DEFINED FIELDS (UDFs)

The <USER DEFINED> field (UDF) allows the studbook keeper or species manager 
great flexibility when defining the population that is to be managed.  With a UDF the user can 
define a specific subset of the data for analysis.  Use of several UDFs simultaneously will allow 
a creative studbook keeper to divide the database into a wide range of subsets for analysis. 

UDFs can be used to identify subspecies, color phases, hybrids, reproductive status, 
chromosome type, common defects, proven-breeder, in the SSP©, other management plans, 
etc.  Once identified with a UDF, the studbook keeper can analyze, for example, just one 
subspecies out of the entire studbook database. 

The UDF can only be used to select specimens that have been previously given a UDF. 
 The studbook keeper cannot use the UDF to search the database or to sort the database.  
Also, it is not possible to select the subgroup "not the UDF."  A UDF for a specimen does not 
exist until it is entered for that specific individual.  For example, if one-quarter of the population 
is given UDFs designating them as "subspecies A," it is not possible to select the subset "not 
subspecies A"  when analyses are to be restricted to the other three-quarters of the 
population.  If the studbook keeper wishes to select the remaining three-quarters of the 
population, each of those specimens would need to have a UDF value  as "subspecies B" or 
some other designation. 

If multiple UDFs are used at the same time, it is important to be certain which subset of 
the database is being selected.  SPARKS uses boolean logic to select the subset.  Therefore, 
if two UDFs are connected with an "and" (e.g., hybrid and white color-phase), both UDFs must 
be correct for the specimen to be selected.  In the "and" case, only white hybrids will be 
selected.  Using an "or" will allow the specimen to be selected if either one or both of the 
UDFs are correct.  In our example above, specimens selected when using an "or" would be all 
specimens that are either white or hybrid or both. 

Some UDFs will remain constant over a specimen's entire lifespan.  Subspecies would 
usually be such a UDF, unless the specimen was misidentified or the subspecies definition 
were to change.  However, some UDFs may change with time (e.g., nonproven parent to 
proven parent).  When using  UDFs, it is extremely important to keep them up to date when 
their status changes.  It is easy to forget this step in updating the studbook, because the 
specimen is already entered.  The UDF is only as good as the studbook keeper's updating 
service. 

A UDF can be created or edited by: 
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(1) selecting Data Entry from the Main Menu of SPARKS 

(2) selecting Edit Animal Data from the Data Entry menu 

(2) select Define User Fields (lower right of Data Entry screen) 

(3) typing F9 to create a new UDF(or F10 to edit an existing UDF) 

(4) typing a Field Name for the new UDF (a short title that describes the function 
of or information in the UDF) 

(5) typing in a Field Description.  This can be a more lengthy description of 
       the UDF 

(6) typing in a Field Type.  SPARKS will accept three field types: character {C}, 
numerical {N}, or logical {L} 

A character field should be used if the information to be entered is letter and numbers, 
such as with a subspecies designation (e.g., {SUBSP A}).  A numerical field should be used to 
enter a number.  A logical field should be used if a true or false designation will identify the 
specimen.  For example, if the UDF is a proven parent, the specimen either is a proven parent 
or not.  Therefore, this logical UDF can be true {T} or false {F}. 

(7) once a UDF is created individual specimen records can be edited (F10) to enter 
their specific designation 

The UDF must be entered for each specimen that is intended to be selected in the future.
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WHO TO CALL FOR HELP?

ISIS developed and maintains the SPARKS software.  Questions about the software, for 
examples, how it would deal with a specific data entry procedure or how data are selected or 
processed for analysis or export, should be directed to ISIS.  ISIS is also available for 
consultation on how SPARKS operates on various computer hardware configurations. 

International Species Information System (ISIS) 
12101 Johnny Cake Ridge Road 
Building A, Room 6 
Apple Valley, MN 55124-8151 
612-431-9295 (voice) 
612-432-2757 (fax) 

The AZA Conservation Office, particularly the Conservation Biologist, can provide advice 
and guidance on unique, or unusual, data entry decisions.  With over 225 regional studbooks 
as of 1 August 1995,  it is very likely that the Conservation Biologist has encountered most of 
the unique and common problems associated with data entry. 

AZA Executive Office and Conservation Center 
7970-D Old Georgetown Road 
Bethesda, MD 20814-2493 
301-907-7777 (voice) 
301-907-2980 (fax) 

Members of AZA's Small Population Management Advisory Group (SPMAG) can 
provide advice on how data in SPARKS are selected, analyzed and "perceived" by SPARKS, 
and exported to other software.  SPMAG members who participated in the development of 
these guidelines are: 

Steven D. Thompson, Ph.D. 
Director of Conservation and Science 

and  
Joanne Earnhardt 
Conservation Biologist and Registrar 
Lincoln Park Zoo 
2200 N. Cannon Drive 
Chicago, IL 60614 

R. Andrew Odum 
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Curator of Herpetology 
Toledo Zoological Gardens 
P. O. Box 4010 
Toledo, OH 43609 

Dr. Robert Lacy, Ph.D. 
Brookfield Zoo 
3300 Golf Road 
Brookfield, IL 60513 

Other individuals who assisted in the preparation of this document can also provide 
additional advice related to these guidelines, SPARKS 1.4, and how data entry decisions can 
affect genetic and demographic analyses used in the development of SSP© Master Plans and 
PMPs. 

Alan Shoemaker 
Curator of Mammals 
Riverbanks Zoological Park and Botanical Garden 
P. O. Box 1060  
Columbia, SC 29202-1060 

Bruce Bohmke 
General Curator 
The Phoenix Zoo 
455 Galvin Parkway 
Phoenix, AZ 85008-3431 

Marvin Jones, Registrar and Records Keeper emeritus at the San Diego Zoo, can often 
provide keen insight into records keeping problems, zoo histories, animal dealers, and 
obscure facilities and institutions. 

Marvin Jones 
Registrar Emeritus 
c/o San Diego Zoo 
P. O. Box 551 
San Diego, CA 92112-0551 
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DATA VALIDATION "ERRORS"

Data Validation provides two levels of checking for potential errors: coarse and fine.  
Coarse errors are those that indicate file damage such as data fragments and illegal 
characters; illegal field values or logic errors that cannot be created from within SPARKS 
thereby suggesting manipulation using dBase, etc; and major logic errors within a specimen 
record that conflict with data analysis.  Fine errors are intended to warnings about potentially 
problematic data entry conventions; missing values; and minor logic errors.  Several error 
codes have been split into separate coarse and fine versions depending upon the situation.  
For example, errors T-11, T-12, T-14, T-15 are coarse for transaction events and fine for 
management and social group events.   

Master Errors - Coarse 

ERROR M-01: Empty Studbook ID 
Studbook ID field is blank. 

ERROR M-02: Duplicate Studbook ID 
There are two records with the same studbook ID.  This may indicated a duplicate record 
(the same specimen entered twice) or two individuals with the same studbook ID. 

ERROR M-03: Illegal ASCII Character in Studbook ID 
The <STUDBOOK ID> field should only contain numbers or numbers preceded by the 
letter "T" (for temporary ID numbers).  This message indicates that other characters are 
present. 

ERROR M-07: Master Record Orphan 
This indicates that a specimen record exists but there is no corresponding event record. 
 Every specimen should have at least one event (i.e., captive birth, capture, or unknown 
origin). 

ERROR M-08: Invalid First Event 
The first event must be entered as a birth or capture.  This message indicates that the 
first event is either a transfer, a release, or a death! 

ERROR M-09: Illegal Sex Code 
Specimen is entered as incorrect sex. 

ERROR M-10: Illegal Rearing Code 

ERROR M-12: Incompatible Hatch / Birth Type 
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The <BIRTH TYPE> is entered as {WILD CAUGHT}, but the first event is a captive birth 

ERROR M-13C: COARSE Empty Hatch / Birth Type 
The <BIRTH TYPE> field is blank. 

ERROR M-14: Illegal Hatch / Birth Type Code 
The <BIRTH TYPE> field contains a character or number other than those recognized 
by SPARKS. 

ERROR M-15: Missing Master Birth Date for a Captive Birth / Hatch 
SPARKS stores a specimen's birth date in two fields (these dates should be the same!). 
 This message indicates that the <BIRTH DATE> field in the Master Record window of 
the SPARKS Data Entry screen is blank. 

ERROR M-16: Missing Master Birth Date for a Captive Birth / Hatch 

ERROR M-17: Birth / Hatch Date Conflict 
Birth event date and birth date do not match. 

ERROR M-18: Illegal Birth / Hatch Date Estimate Character 
Character used to indicate birth/hatch date estimate must be chosen from those 
listed. 

ERROR M-20: Empty Master Birth / Hatch Date w/o Estimate = 'U' for a Wild Capture 
Master birth/hatch date field is empty; no estimate is given. 

ERROR M-21: Birth / Hatch Date After Capture or First Event 
The first event must be entered as a birth or capture. 

ERROR M-22: Birth / Hatch Date In Future 
Birth/hatch date has been entered as occurring in the future. 

Dam Error Conditions - Coarse 

ERROR D-01: Illegal ASCII Character in Dam Studbook ID 
The <STUDBOOK ID> field should only contain numbers or numbers preceded by the 
letter "T" (for temporary ID numbers).  This message indicates that other characters are 
present. 
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ERROR D-04: Dam-Offspring Studbook ID Conflict 
The ID number(s) of offspring listed for the dam does not cross-match the dam ID 
given  for offspring. 

ERROR D-05: Dam Sex Error 
Dam is not listed as female. 

ERROR D-06: Dam ID Not Found In Studbook 
Dam ID has not been entered into studbook. 

ERROR D-07: Unable to determine Dam location prior to specimen hatch / birth 
Dam location data prior to specimen birth is missing. 

ERROR D-08: Dam Lost-To-Follow-Up prior to Specimen hatch / birth 
Specimen birth location differs from dam location. 

ERROR D-09: Dam Hatch/Birth Date Conflict - Born after offspring. 
Dam hatch/birth date is entered as occurring after its offspring was born. 

ERROR D-10: Dam Death Conflict - Dam dead before offspring birth 
Dam death date is entered as occuring before its offspring was born. 

ERROR D-11: Dam in Wild at time of Specimen hatch / birth 
The first event must be entered as a captive birth or capture. 

ERROR D-13: Dam Location Conflict - Does Not Agree With Specimen Birth / Hatch 
Check that location ID for both dam and offspring match; check that removal dates  are 

correct. 

ERROR D-15: Dam ID inconsistent with specimen first event / origin 
Dam ID does not correspond to offspring birth or first event. 

Sire Error Conditions - Coarse 

ERROR S-01: Illegal ASCII Character in Sire Studbook ID 

ERROR S-04: Sire - Offspring Studbook ID Conflict 
The ID number(s) of offspring listed for the sire does not cross-match the 
sire ID given for offspring. 
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ERROR S-05: Sire Sex Error 
Sire is not listed as a male. 

ERROR S-06: Sire ID Not Found In Studbook 
Sire ID has not been entered into studbook. 

ERROR S-07: Unable to determine Sire location prior to Specimen hatch / birth 
Sire location data prior to specimen birth is missing. 

ERROR S-08: Sire Lost-To-Follow-Up prior to Specimen hatch / birth 
Specimen birth location differs from sire location. 

ERROR S-09: Sire Hatch/Birth Date Conflict - Born after offspring. 
Sire hatch/birth date is entered as occuring after its offspring was born. 

ERROR S-15: Sire ID inconsistent with specimen first event 
Sire ID does not correspond to offspring birth or first event. 

Transaction Stream Errors - Coarse 

ERROR T-01: Multiple Origin Events 
The first event date and birth date are entered as different dates. 

ERROR T-03: Events After Death 
Events are entered after death of specimen. 

ERROR T-04: No Acquisition Event 
The first event must be entered as a birth or capture. 

ERROR T-06: Transfer After Release 

ERROR T-07: Multiple Conflicting Release Events 

ERROR T-08: Embedded Lost-To-Follow-Up 
Event data is missing prior to final entry. 

ERROR T-XX: Internal Program Error in Interpreting Events Stream 

ERROR T-10: Empty Transaction Date 
The date a transaction occurred is blank. 
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ERROR T-11C: COARSE Transaction Date Prior To Birth Date 
The first event must be entered as a birth or capture. 

ERROR T-12C: COARSE Transaction Date in the Future 
Date entered for transaction has been entered as occuring in the future. 

ERROR T-13: Invalid Transaction Date Estimator 
Code for date estimate must be chosen from those listed. 

ERROR T-14C: COARSE Removal Date Prior To Birth Date 
The first event must be entered as a birth or capture. 

ERROR T-15C: COARSE Removal Date in the Future 
Date entered for removal has been entered as occuring in the future. 

ERROR T-16: Invalid Removal Date Estimator 
Code for date estimate must be chosen from those listed. 

ERROR T-17: Invalid Transaction Code 
Transaction code must be chosen from those listed. 

ERROR T-18: Missorted Transactions 

ERROR T-19: Removal-Transaction Date Overlap (between records) 

ERROR T-20C: COARSE Removal-Transaction Date Large Gap 

ERROR T-21: Removal-Transaction Date Conflict (same record) 

ERROR T-22: Non-Physical Birth 

File Relationship Errors - Coarse 

ERROR F-01: Moves.dbf Record Orphan 

ERROR F-02: Specials.dbf Record Orphan 

ERROR F-03: UDF.dbf Record Orphan 
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FINE Errors 

Master Errors - Fine 

Error M-04: Inappropriate ASCII Character in Studbook ID 

Error M-05: Illegal Justification of Studbook ID 

Error M-06: Improper or Inappropriate Studbook ID 

Error M-11: Incompatible Rearing Code 

Error M-13f: FINE Empty Hatch / Birth Type 
Hatch/birth type field is empty. 

Error M-19: Hatch / Birth Date Estimate Conflict 
Birth date is entered under master birth date and as an estimate. 

Dam Error Conditions - Fine 

Error D-02: Inappropriate ASCII Character in Dam Studbook ID 

Error D-03: Illegal Justification of Dam Studbook ID 

Error D-12: No Parental ID Assumptions Recorded 

Error D-14: Blank Dam ID 
Dam ID has not been entered. 

Sire Error Conditions - Fine 

Error S-02: Inappropriate ASCII Character in Sire Studbook ID 

Error S-03: Illegal Justification of Sire Studbook ID 

Error S-10: Sire Death Conflict - Sire Dead Before Offspring birth / hatch 
Sire death date is entered as occuring before its offspring was born. 
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Error S-11: Sire in Wild at time of Specimen hatch / birth 
The first event must be entered as a captive birth or capture. 

Error S-12: No Parental ID Assumptions Recorded 

Error S-13: Sire Location Conflict - Does Not Agree With Specimen Birth / Hatch 
Check that location ID for both sire and offspring match; check that removal dates 
are correct. 

Error S-14: Blank Sire ID 
Sire ID has not been entered. 

Transaction Stream Errors - Fine 

Error T-02: First Event = Transfer 
The first event must be entered as a birth or capture. 

 Error T-05: Multiple Death Events 
Specimen death event entered more than once. 

Error T-09: Lost-To-Follow-Up 
Final history on the specimen is missing. 

Error T-11f: FINE Transaction Date Prior To Birth Date 
The first event must be entered as a birth or capture. 

Error T-12f: FINE Transaction Date in the Future 
Date entered for transaction has been entered as occuring in the future. 

Error T-14f: FINE Removal Date Prior To Birth Date 
Date for specimen removal has been entered as occuring before it was born. 

Error T-15f: FINE Removal Date in the Future 
Date for specimen removal has been entered as occuring in the future. 

Error T-20f: FINE Removal-Transaction Date Small Gap 




