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SECTION 1: USIRGIX

INTRODUCTION TO PMx

Oveview andPurpose

PMx provides a suite of toole support thegenetic and demographic management of pedigreed animal
populations through analysisd® I G I G & LJIA OF f £ & NXBVog dehPdpulatiofis Will bér & G dzR 6 2
captive €x sity, but PMx can also be used for managing wild populations for which intensivitomiag
allows for at least a partial pedigree to be determined. PMx was designed to guide primarily the
management of populations for which there is a desire to maintain the genetic diversity as close as
possible to the source population, such as is ioftlee case for conservation breeding programs for

wildlife species. However, it can also be useful for management of domesticated livestock, such as rare
breeds or closed populations for which a primary concesithe protection of diversity?Mx provides

no guidance on selective breeding for augmenting phenotypic characteristics, and the genetic methods
provided in PMx are designed specifically to minimize genetic change @uiéo selection or drift

PMx was derived from pedigree analysis progranas assume sexual reproduction with two discrete

sexes. Some of its calculations are based on bisexual reproduction, and some of the terminology and
data presentation in PMx implies such a breeding system. However, algorithms have been added to PMx
that alow comparable calculations to be conducted on species with other breeding systems, such as
cloning, hermaphroditic selfing, and haplodiploidy. In addition, PMx provides some methods for
estimating genetic parameters when pedigree data are partly misaihgn there are multiple possible
parents, or when the entities being managed are groups of organisms (rather than diploid individuals)
derived from mixing and/or sampling of ancestral groups or individuals. With these new extensions of
pedigee analysis nthods, PMx mape useful for management of some plant, fungus, or prokaryote
populations, although no attempt has been made to facilitate analyses cnonal populations.

PMx containsections nhoduleg for Demography Genetics determiningGoalsfor population
management, and recordirlgecommendations

TheDemographysectionprovides life table projections of population growth (and associated
parameters) from observed birth and death rates, the ability to model the effects of changes in rates,
toolsfor exploring thempactsof different management strategies (e.garvest or supplementation

and means to determine the numbers of births or deaths needed to achieve demographic goals.

TheGeneticssectionprovides analysis of the genetic diversiggainedover generations, kinsips and
related metrics (e.ginbreeding coefficients), measures of genetic value of individuals, tools for
selecting individuals for pairing or culling to maximize retention of genetic diversity, and means to
examine thegeneticeffects of partitioning the population into smaller management units.

TheGoalssectionintegrates demographic and genetic analyses into a modeling tool for determining
the combination of demographic values (e.g., population size, growth gategration time) and

genetic values (e.g., effective population size, starting gene diversity) that will achieve a goal for
sustaining a desired level of gene diversity over time.

Finally, &Recommendationsectionprovides a means to record and repolet breeding and transfer
recommendations for each individual.
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Thesesectionsprovide an array of options regarding assumptions to be made about the data, methods
of analysis, and output variables to summarize results. These are described in detaiarnba.

This manual does not provide full documentation of the concepts behind the management of pedigreed
populations nor of the algorithms employed by PMx. Many of the algoritimang bedescribed briefly in

a future gpendix but a complete documentatiois impracticalA summary of the methodologies is
presented in Balloet al. (2010) and overviews of PMx and genetic methods can be found in three

papers currently in press (Ilvy and Lacy; Lacy; ¢taah). Be aware, howevethat PMx provides some

new approaches and uses new algorithms that are not yet fully documented in any published reference.

History of PMXx

PMx was derived from the PM2000 software package (Petlak 2000), incorporating all analyses of
PM2000 andcdding a sbstantial number of new analysend options. PMx also incoporates the

analyses of MateRBé@llouet al. 2001) and MetaMK (Ballod999. PM2000 was itself a combination of

the capabilities of the programs GENES (written by Robert Lacy), DEMOG (written by Laurie Bingaman
Lackey and Jonathan Ballou), and CAPACITY (written by Jonathan Ballou), as well as adding some new
features. Many peopleespecidly including members dhe AZA Small Population Management

Advisory GrouggSPMAG)the EAZA European Population Management Advisory GERIFIAG)and

the IUCN SSC Conservation Breeding Specialist G28H5) were involved in developing the

algorithms used in these various programs and provided assistance with software design and testing.

PMx, like its predecessor programs, was designed to work with pedigree data maintained by the SPARKS
studbook software that was developed and is distribubgtthe International Speciesfbrmation

System (ISIS 20l More so than PM2000, however, PMx is designed also to accept pedigree data from

a variety of database programs, as long as the data can be transferred in specified formats. In particular,
the developers of PopLink studbook software (Faetsal. 2009), as well as Laurie Bingaman Lackey of

ISIS, who provides support and ongoing improvements to SPARKS, have worked closely with the
developers of PMx to ensure that data can smoothly move to PMx.daalso accept data maintained

in other studbook database systems, and specifications for PMx fitgsitare provided id\ppendix D

New Features: From PM2000 to PMx

PMx includes all of the data analyses available in PM2000 as well as many addidtnakteThe major
new options in PMx include:

Ability to set age class length to intervather than one yea¢shorter or longer)

Stochastic population projections

Projections for nofreproducing populations

Projections based on scheduled supplementatiand/or removals

Ability to project availability of individuals for reintroduction over time

Ability to handle breeding systems other tharseixual reproduction (e.g., cloning, selfing)
Inclusion of probabilities for multiplpossibleparents

Ability to assign probability of success to recommended breeding pairs

Mate Suitability Index matricg@reviously availablan MateRxY

Ability to assess genetimpactof transfers between managesnt groups

Increased ability to incorporatgroup management strategse

Increased ability to import datiiom a variety of datasets

= =4 -8 -4 _8_a_48_4a_-4_-4_-49._-2

Additional new features wilbe added over time in subsequent versions.
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GETTING STARTED

System Requirements

PMx version 1.0 is written in the C# programming language, developed with Mickdsoétl Studio

2010 for the Microsoft .NEFramework (version 4) running on Windows operating systems. It has been
tested on Windows XP and Windows 7, but it is likely that it will work also on older versions of Windows.
It can probably be run on Apple M&S running Windows emulators, but no versions have been

compiled specifically for Mac, Unix, Linux, or other operating systems. PMx can rurbaroB84-bit
processors. Users should have the latest service packs for their OS, and must also haae tihstall
Microsoft .NETFramework, version 4 he web installer for the .NET is available at the Microsoft

download centeryyww.microsoft.com/download3. The memory requirements of PMx depend on the

size of he studbook being analyzed. The minimum RAM increases proportional to the square of the
population size, and the required RAM can be quite large. A population with 1000 animals selected for
analysis (usually, the living animaig)l typically require aboul0MB of RAM to hold the calculations; a
population of 10000 will require about 1 GB of available RAM. Moreover, if the population is large

(more than about 1000), the program can be very slow and require large graphics memory to hold the
extensive tal#s of data that are available for viewing in PMx. Some of the tables that require the most
memory can be optionally disabled in PMx, and the default is that PMx will not display the largest tables
(e.g., the kinship matrix) for large studbooks.

Installation

The PMx installation package can be downloaded fromw.vortex9.org/PMx/PMx.html This

installation package should be saved to the local computer, and then run. It is likely that Administrator
rights will be required to install PMx, and during installation it may be necessary to authorize the
installation program to make changes to tbemputer. PMx is believed to be free of any malicious code,
andwe do not collect anynformation about you or your system duritige download, installationgr

use ofprogram However, we can make no warrgrhat the copy of PMx you download and instsll

valid and cannot change your system in unwanted ways. Always protect yourself through the use of anti
virus software.

PMx can be installed in the default location (usuallyP@gram FiledMx) or in any location on your

hard disk. Depending on the rgton of Windows under which it is installed and the system settings on
your computer, it may be beneficial (or even required) to install it in a specific location to which you
have installation rights. Also, depending on the security settings on the demLmay be necessary

to run it under Admirstration rights, or to specify wiePMx is opened that the program is authorized

to makechanges to files and folder$.the program does not run when you try to start it, rigtiick on

the program file andNdtzy A G & |y & lcusYorPWIA shauldilish 8plcifydhat{thé 2 NJi
program should run in Administrator mod@&n some Windows systems, the hassle of needing

additional rights to run the program can be avoided by installing the program withinréofdeuser
documents, rather than within Program Files; but on other systems programs are required to be placed
within Program Files. If you have trouble getting PMx to install and run, try installing it in a different
folder. We know of no reason why PMauld not be installed on and run from a server, but such
configurationshave notbeentestedand no suport can be provided to troubkhoot sitespecific

installation problemslf you wish to reinstall PMx, you may be required to first uninstall therprio

version. If you wish to keep a backup of prior versions, save the installation package files, rather than
having multiple versions of PMx installed simultaneously. Uninstalling PMx will not remove any project
files that you created.
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Creating a New Pregct

Tocreate a new PMx project, open PMx and chiekw ProjectSpecify &roject Namend Project

Descriptiorto identify the project, and the name of the PMx project file (default namtnésproject
name with the extension pmxpro). Type in, or browse using t button, and choosehe primary
input file, which will differ depending upon the program (and version) that was used to create the
export files (see below)ClickNext On the following screen, you have the abityinclude optional data
input files. CliclCreate and PMx will create your project and open the main PMx window aPtiogect
Notesscreen The name of the project will appear in the top window bdote: The PMx window may
disappear temporarily while e project is being created; this can take several seconds for large
studbooksg please wait for the PMx window to reappear.

Below is a summary table of those files needed to create a PMx project from various versions of the
SPARKS and PopLink databasgiamsc see the detailed instructions on how to create these data
exports from each program.

SPARKS 1x6

SPARKS 1.5x PopLink 2.1

PopLink 1.3

Primary Input File

exchange.csv

exchange.dbf * ped

*.ped

Demography Input
File(s)

(Not needed;ricluded
in exchange.csv)

* prn files * prn files (basic)

Analytical Survival Statistics Included
Individuals Table.csv (advanced)

Census File

pmxcenscsv

exchcens.txt Exchcens.txt

Exchcens.txt

UDFs File

(Not needed; included
in exchange.csv)

gc_UDF.csv

Not possible

Creating a Project from SPARKSXL.6

Export fromSPARKS
1. From the SPARKS main menu, seRegiorts
2. Use theleftarrow key «=m to open theView Criteriaas needed. ThBate Sparior the export will

default to 1 Jan 18000 2 R & Q&
demographic data associated with modern managemaenrtt the lifespan of the species.

RFUST 20KSNBAa

Sz asi

Geographior Associatiorviews may be used, as wellldser Defined Field¥heESCapkey will
return you to theReportamenu.Note that this is quite different than the export to PM2000. The

genetic, demographic and cerssdata files are created in a single pass.
3. From theReportamenu, selectAnalysis > Export Data To > PNIke default name for the

genetic/demographic export will bexchangecsv(you are given the option to change it). The
census export is automaticathamedpmxcenscsv If there are any available UDFs, you may add
them. The export will run, and theesultingfileswill be saved in the studbook folder.
4. Close SPARKS.

Import into PMx

RI

1. Open PMxPickNew Projecaind enter a project name. Including the gjEs name and a date can
be helpful as projects accumulate over time.

2. TheProject File to Createamewill automatically update to reflect this
3. Either manuallyypein the Primary Input Filenformationor click on the
of this field and browse to the appropria@P ARKSudbook folder. Change tifée type to display

.csvfiles. Chooseexchangecsy and dick onNext
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w :: Create a new project @

Project Name |GHLT Febzo11 |

Project Description Intl studbook, data, current bo MNow 2010

Project File to Create |GHLT Febi201 1. prproj | E

Primary Input File | C)

Laakin: | £ ohlti v O mE-

O ERCHANGE, C5Y
B pMRCEMS. 5

ty Recent
Documents

=)

Desktop

ky Documents

by Computer

-

File: name: | ExCHAMGE.CSY

. o
MyMetwork | Filesoftype: | SPARKS CSV File [* osv) ( ~ ) | Cancel |

4. NoDemography Input Fileeeds to be specified because SPARKS 1.6 places irRarterylnput
File(exchange.c9whe demographic information that is required by PMx. However, additional
records of moves of individuals into or out of the population can optionally be specified either as
CSViles or adMovesfiles (see Appendix Dor details on the format of tese additional
demography filey If additional demographic data are provided in files other thanRhienary
Input File then these data can be applied only to demographic analyses or can be used also to
define which individuals were in or out of the population throughout the Geridititory (see
Genetic Overviewand Graphstabs inSection4 of the manua).

5. UnderAdditional Optional Input Fileadd thepmxcens.csfile (found in the studbook folder) to
the CensusYou may also add any of thfedfiles (usually found in the SPARKS folder, but possibly
in the studbook folder) t#ssociationsnd/or rgnfiles toRegions

6. No additional files are needed for UDFs, as they are already included in the SPARKS 1.6 export
although new UDFs that were not in the studbook can be added as an optional UDMFilE).

7. Click ornCreate Once PMx opens to the openilgoject Noesscreen, seleckile > Save Project.
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PMx :: Create a new project

Demography Input File (Optional)

@ PRN Female
Male

© csv |

) Moves |

@ Apply moves to both Demographic and Genetic views

Additional Optional Input Files

() Apply moves to Demographic view only

Census

UDFs

Associations

&
=
=
[.. ]
—

Regions
Open
| f| |« 0S(C) » ISISdosbox » SPARKS » NA_Mal ~ | 43 || Search NA_Mal P J
Organize ~ New folder = - [ ﬁ
-~ il 2 1]
,‘;' Favorites MName Date Type
Bl Deskiop 3/25/2011 9:04 PM Microsoft Off
# Downloads "a] EXCHANGE.CSV 3/25/2011 9:04 PM Microsoft Off |
<» Recent Places *a] PMXCENS3.CSV 3/13/2011 3:04 PM Microsoft Off
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Craating a Project from SPARKS 1.5x

Export fromSPARKS
Data are exported in three parts from SPARKS 1.54 or 1.56, similar to how exports are done for PM2000:

Genetic export:
1. From the SPARKS main menu, seRsgtorts
2. Use theleftarrow key«mm to open theView Criterisas neededSet theDate Sparior the export
FNRY &S5aidSNRI @& QabDufhytieSlatdispanAlsd setiding/BeaddLiTd Bived
during date spanGeographi@r Associatiorviews may be used, as welldser Defined Fields
TheESCapkey will return you to thdReportanenu.

e SPARKS15.EXE

Geographic Area

JDuring Date Span Dates: During 25 Febh 2811 - 26 Feh 2811
AgesUnknown Age
Sex
Event Type
Coop. Mgmt. Plan
Birth Origin
Founder-Mult
Breeder
Rearing
Association

JLivingsDead~-LTF
Mecropsy info
Inbreeding
Parent Inhreeding
Permanent-Temp # cimen report and other reports...

User Defined Flds her key returns to previous menu...
User Selected Flag t1 Change i < Select |

— pecimens0Others
— StudBook Report
— Questionnaire

— Analysis...

Relationships...

Hazterplan
Social Groups
Labels - Cards

G0 =] M o ol D2

3. From theReportanenu, selectAnalysis > ExpoRata. Use theDownarrow keylto move to
Geneticand then use thé&pacebar on the keyboard to chooggenetic Use theDownarrow key
to move to the next fieldThe default name for the export will EBEXCHANGE.dfybu may change
this). SelectDo not run the program nowdJse theDownarrow key to move through the rest of the
screen. [To run Genes or Demog, consultSPRARK®anual.]

4. You will be asked if you wish to include animals releaseddavild in the calculationdt would

be unusual tanswer yes.

The export will be created and stored in the studbook folder.

6. Close SPARKSreset theView Criterigor a demographic import (see below)

o
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e SPARKS15.EXE

Export Data Analuysisz File

Report End Date:

Export type:
¢ > Demographic
(=) Genetic

Exported file names:
Genetic: EXCHANGE.dbf

Run the Genesz or Demog program?
¢ > RBun the program immediately
=) Do not run the program now

Program command: GENES GHLTI_I N

Export Data File Hames

Accept the default export
file names or supply your
own if wvou analyze vour
data with pm2BH88H.

If you are wusing DEMOG and
GEMES to analyze wyour data.
accept the default names.

Mamez should not include any
aces or 5x&* characters.

Demographi@xport:

1. From theReports use theleftarrow keyto open theView Criteria
2. Change thdate Spamlates to an interval that includes modern management and takes into
account the lifespan of thepeciesSelectDuring the date spanGeographior Associatiorviews

may be used, as well &ser Defined Fields

3. From theReportanenu,selectAnalysis > ExpoBRata
4. While at theDemographichoice, use th&pacebar on the keyboard to choodeemaraphic Use
the Downarrow key to continue down the screeifhe default names for the export will be

M<studbookname>.prn for males and F<studbk name>.prn for femalegthese can be changed).
Use theDownarrow key to move through the rest of the screen
5. The export will be created and stored in the studbook folder.

Export Data Analysisz File

Report End Date:

Export type:
¢=) Demographic
¢ » Genetic

Exported file names:
Demographic: MGHLT I |.prn
FGHLT_I .prn.

Run the Genes or Demog program?
¢ » RBun the program immediately
=} Do not run the program now

Program command: DEHOGE_ 2

Export Data File Hames

Accept the default export
file names or supply vour
ovn if you analyze your
data with pm2B868H.

If you are uszing DEMOG and
GENES to analyze your data.
accept the default names.

Mames should not include any
spaces or 5xk* characters.

PMxUserManual, version 1.0

Page8



Censugxport:

1.
2.

From theReportanenu,selectAnalysis > Census > Census ReRart the report to the screen.
Use theESCapkey to close the reporiThere is no need to adjust théew Criteridor this report.
Various reports will be created and stored in the studbook folder.

Import into PMx

1. Open PMx. Pickew Projecaind enter a project name. Including the species name and a date can
be helpful as projects accumulate over time.

2. TheProject File to Createame will automatically update to reflect this project name.

3. Either manually type in thBrimary Input Filenformation or click on th button at the end
of this field and browse to the appropriate SPARKS studbook folder. Change tyecfiie display
.dbffiles. Choosexchangedbf, and click omNext

PMx :: Create a new project g|

Project Mame GHLT Intl data pmz000 export Files

Project Descripkion Example for using pm2000-style files For import

Project File to Create GHLT Intl data pmz000 export Files, prxproj [I]

Primary Input File C:\SparksDYiglt_\EXCHANGE. DEF (]

[ Cancel ] [ MNexk == ]

4. Add the requiredprnfiles for femalesand males to the projedty browsing to the appropriate
SPARKS studbook foldéiDemographynput Filesare not specifiedthen PMx will not provide
any demographic analyses or modeling o&lg, because thErimary Input Filgrovided by
SPARKS 1.6xchange.tf) does not contain the necessary data to allow the demographic
calculations to be done.

5. As with datamport from SPARK 1.&dditional records of moves of individuals into or ofitlee
population carbe specified either a€S\iles or adviovesfiles, and these data can optionally be
applied to define also the movements of individuals in and out of the genetically managed
population Any such additional demographic files would need to be created in a program other
than SPARKS.

6. UnderAdditionalOptional Input Filesadd theexclttenstxt file (found in the studbook folder) to
the CensusYou may also add any of thfedfiles (usually found in the SPARKS folder, but possibly
in the studbook folder) td\ssociationgnd/or rgnfiles toRegions

7. Qick onCreate Once PMx opens to the openilgoject Notesscreen, seleckile > Save Project.
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i X
PMx :: Create a new project
Demography Input File (Required)
© PRN Female  C\ISISdosbox\SPARKS\NA_Mal\FNA_MAL PRN D
Male CAISISdosbox\SPARKS\NA_Mal\mNA_MAL PRN []
© csv | | [ ]
() Moves | | [ ]
Apply moves to both Demographic and Genetic views (©) Apply moves to Demographic view only

|

Additional Optional Input Files |

Census C:\ISISdosboX\SPARKS\NA_Mal\EXCHCENS TXT E i
UDFs =]
Associations C:\ISISdosbox\SPARKS\AZA fed D
Regions E

<< Back ]I Cancel ]I Create ]
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Qreating a Project from PopLink 2.1 or 1.3

There are two different types dtopLinkexports, a Basic export and advancedexport. The Advanced
export allows greater analytical power in PMx demographic analysesdpailes the user to change
from yearly age classes to other divisions).

Basic Export from PopLink

PopLink will create standard PM2000 and PMx export files (the same files are usable by both versions)
from the studbook databaseDatacanbe exported from the true studbook (e.g.SavTamO09) or frora
studbook with an analytical overlay applied (e®avamO09 + Faustl). The database displayed at the top
of the screen will indicate which databais being exportedefect thePM2000 Kportfrom the Export
drop-down menu,andthis screen will be displayed:

File] Edit View Overlay Validate Reports Export Help

Dlo|Zla| @]z

Export to PM2000

If you want census data imported into PM2000 with these files, run the 'Census Report’
before you click 'Ok’ below.

Select Options for PM2000 Export

Female Demographics File Name Genetics Data File Name

|fSavTam09,prn SavTam09.ped
Male Demographics File Name Genetics filter information will be exported
|m$avTam09.pm to the above file name with a .txt
extension.
Genetics institution information will be
exported to location.txt
Click on the 'Select Filters' buttons to set your demographic and genetic views for export.
The filters displayed in the boxes are defaults.
Demographics Genetics
Select Filters ] Select Filters
The following are default fiters: - The following are default fiters:
Locations = N.AMERICA AND During Locations = N.AMERICA AND As of
1/1/1900 - 2/11/2011 AND Status = 2/11/2011 AND Status = Living

Living

Ok 7

The file names in the top three boxes are chosen basdti@database namehesecanbe changd if
desired, but do nothange the extensionspfn for demography filespedfor genetics files).

TheDemography filterghosen will limithe studbook datdkase to a specific population that will be used

to calculate life table parameters (Mx, Qx, Lx, etc.). The chosen filters will be displayed in the filter box;
change the default filters tthe desired demographic window, which is generally the period ofieno
management fothe species. ikers in addition to date and geographic windoean also be sefThe

Genetic filtersare used to create the list of individuals that will be cdesed living individuals in the

current population; PopLink exports thistlof specimens and their pedigree information to PMx. If
desired, changéhe default filters using th&elect Filterbutton. After the desiredfilters have been set,
clickOKto createthe export files.

PopLink can also export census data for grapmifMx.To use this option, run th€ensus Report
(Reports> Census Repgnvith the desired filtersRunning the eport automatically creates an
Exchcens.txfile (no need taclick on theExportbutton on the report).

PopLink places theMx export files ped, .prn, andExchcens.txXtinthe studbook folder (e.g.
CA\Documents and Settingdser Name&My DocumentsPopLink 2.1PopLink DatabaseStudbook
name in PopLink 2.1;\®rogram FiledopLink 1.8PopLink DatabaseStudbook name in Pajnk 1.3).
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Basic Import into PMx
OpenPMx,selectNew Projectand name it. fie Primary Input Filavill be the pedfile inthe studbook
folder My DocumentsPopLink 2.XIPopLink DatabasgStudbook NameStudbook Name.pgd

Project Name chimpanzee_test

Project Description testing PopLink basic expart

Project File to Create C:\WsersYfaust\Documents\PMx projects\chimpanzee_basicexport. pmxproj E

Primary Input File C:\UsersYfaust\Documents\PopLink 2. 1\PopLink Databases\CHIMPANZEE\CHIMPANZEE. ped

[ Cancel ] [Next = l

ClickNext On the next PM import screen, enter theprn files fromthe studbook folder and also the
Exchcens.csfile (optional)(note: screen format may be slightly different than shown below)

Demography Input File (Required)

) Moves
@ PRN Female  Ci\lsers“faust'Documents'Poplink 2.1%Poplink Databases"CHIMPANZEECHIMPAR B
Male CilsersMfaust  Documents'\PopLink 2.1%PopLink Databases"\CHIMPANZEE'\mCHIMPA B l
I
© Csv
@ REPLACE primary demographic data with these data () ADD to primary demographic data with these data

Additional Optional Input Files

SPARKS Census 1 C:\Users\faust\Documents“PopLink 2.1"PopLink Databases\CHIMPANZEE \Exchcens. csv E]
SPARKS Census 2 (]
UDFs (]
Associations B
Regions B

| <<Back | [ Cancel || Create |
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AdvancedeExport from PopLink
Follow the directions above under Basic Exiatn PopLink to create the Genetic export and Census
export files. To create the advanced Demographic export:

1. Run theSurvival TogReports > Survival Toselecting théAnalyical Survival Statistiegption.

2. Set the appropriate filters for the export:

(2/2009 - /2009 -

=l Se Wy Survival Tool

C Select the types of survival analyses to conduct below Select your window for survival analyses below
e Descriptive Survival Statistics for Start Date | 2/11/[EEN
Ferly communication purposes I (MM/DD/YYYY)
45 7 Analytical Survival Statistics for population : End Date | 2/11/2011
Mal management ) (MM/DD/YYYY)
Fel . b :
o Expert Survival Statistics: Customize my _—
g 3 All Institut
Ma il T analyses by using 0 as the starting age eSS nsteutons
Mal (in days) where Lx = 1
iMal F — Generate a Comparative Advanced Results Additional | No Fiters Applied
Ma I table for the analyses selected above Filters
1o I = .
A I
Fern

3. A popup box may appeandicating that the oldest individual hhe demographic window is still
aliveandwill provide information on this individua®ecify an age (greater than the age of the
oldest living individual) to use as the maximum longevity and the end of the PMx life table for
this sex. You may enter ttagje of this individual (rounded up tbe next highest integer age
Alternately, if cretble informationis availablghat the species and sex can live to an older,age
anolder maximum longevitgan be enteredFor examplethis might be appropriate if the
population hasiot been maintained very long in captivity, hast had enough old indiduals to
represent the entire lifespan of the species, or if there are credible data from a field study or
alternate captive population (either the same species or a related species) that can be used to
make an estimatelNote:the maximum longevitgan dso be change¢by addngage classes to
the PMx lifetable) through changing til®Eemography Settingsa PMx

o 0 R

Your cldest female in the window is still alive. 1D
# 204 231184 yrs old (birth date est = Year),

] birth type = Wild Baorn. ‘What age (> 23.1184 yrs)
1 would you like to use for your maximum longevity Cancel
! (the max age to which an individual of this

species and sex can live)? |

S—

4. When theAnalytical Survival Statistics Reppaps up, click th&xportbutton in the upper right
hand corner. This will create a file callRMALYTICALSURVIVAL STATISTICS INCLUDING
INDIVIDUALS TABLE.CSYV that will be used in the demographic import into PMx
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Advancedmport into PMx
Follow the same process described for the Basic Import, except f@ehwgraphy Input Fijeelect the
Analytical Survival Statistics Included Individuals Tablélegwom the studbook folder

—-———-—-—‘-__

Demography Input File (Required)

) Moves
©) PRN Female
Male
@ CsV C:hUsershLFaust LPZ_DOMAIN'Documents\PopLink 2.1%PopLink DatabasesSavTam0SANALYTIC. m
@ REPLACE primary demographic data with these data 7} ADD to primary demographic data with these data

Additional Optional Input Files

Census C:\Users\LFaust.LPZ_DOMAIN\Documerts'PopLink 2.1\PopLink Databases\SavTam09\Excheenst [ .. |
UDFs (]
Associations D
Regions D
<<Back | | Cancel || Create |

Exporting Additional Files from PopLitkDFs, Associations, Regions

PMx can also display additional information about individugiles forUser Defind FieldS UDF3,
AssociationsandRegionan be specified in the seco@teate a Mw Projectscreen in PMx, under
Additional Optional Input Files

UDF studbook data can be exported from PopLink 2.1. Click ddelket Filterbutton at the topleft
main window, and click on th€lear All Filterbutton on the bottom left of the resulting popp
window:

Cumertness O] 5 e | pearng |
Master| Reprodud|  Reproductive | Event | ID | Status | Date | Parent | Age |
s""l‘s““ E Institution ‘Spem\enNoles | Bith Type | UDF | sex |
146 | Wl Use this fiker to limit your data geographically OR using  FED
T fle. For geographic fikering, type in the SPARKS mnemonics
20 Ll (e.o. NAMERICA). For FED fil fikering, select the desired
219 L, assodiation file.
220 |
No Restrcton
a8 [: (Geographc Area
246 | Assocaton
249 1
25 |
| 255 3 "

265 |
266 [:
269 |
71

E Clear Al Fiters ok Cancel
273 |
274 —
e 1
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Go to the WDF tab in the main windovielect one of theells, rightclick, and seledExport to Excelhis
will create aile calledgc_UDF.csv iihe studbook folder (theife will automatically open inXgel;
simply close the file and it will be saved in the appropriate form&t)en creating the PMx project,
choose the UDF file on the seco@deate aNew Projectscreen, uder Additional Optional Input Files
and select theggc_UDF.csfile from the studbook folder.

To specify an association, select edifile underAdditional Optionalnput Files In PopLink 2.1, these
FED files are stored ®\User§UserNam&DocumentsPopLink 2.1Federation Filesin PopLink 1.3,
they are stored irC\Program FilédopLinkl.8~ederation Files

Creating a RPoject from other Data Sources

Although it is much easier to prepare the data files for use in PMx from the studbook programs SPARKS
or PopLink, it is possible to create the requiR@mary Input Filand optional other data files from
databases maintained in other programs or, formypde, from data in an Excel spreadsheet. The various
formats of data files that can be read by PMx are providefigpendixD.

Using Associations in PMx

Associationgre used to represent national oeegional zoo associatiorfsuch a£AZA, JAZA, AZA,
ALFRZA, etc.). SPARKS and PopLink providd files for about 20 zoo associations, which are text files
that list the ISIS mnemonic for each institution that is a current member of that assodjati@f the
date that thefedfile was created)Thesdedfiles are updatedpproximatelyannually and are available
from ISIS. If an associatited file is attached in PMx, then this association will be listed in the
Associatiorcolumn on thelndividual tab for all individuals whose lakbcationwas a member athat
association. Although only oriedfile can be attached during the creation of a project, additional
multiple fed files can be added on tisettingstab in theGeneticssection. Individuals can belong to
more than one association, because institutions themselves can be members of more than one zoo
associationManagement sts can also be created automatically basedAssociationCaution Note

that Associatioris accurge at the point in time that thdedfile was createdsinceinstitutions move in
and out of zoo association memtstipover time, theAssociatiormember list may not be accurate for
historical (or future) data.

Using Regions in PMx

Regiongare used in PMto represent the geographic region in which the individual physically lives based
on its lastLocation This means that an individual cannot be in more than one regfi@particular point

in time.

SPARKS 1.6 exports data to PMx that include€Cthanty and Regiorfor each individual (based on last
Locationwhen the individual exited the filter windowTheRegionaised in this export are designated
by country as follows:

1 North AmericgCanada, Greenland, US, Bermuda)

1 Latin Americgfrom Mexicosouththroughthe Caribbean Island§entral America and South
America)
1 Europeg(including Russidrmenia,Azerbaijan, Belarus, Estonia, Georgia, Kazakhstan, Kyrgyzstan,

Latvia,Lithuania, MoldovaT ajikistan Turkmenistan, Ukraine, Uzbekis)an

1 Africa(all of Africa)
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1 Middle Eas{(Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi, Syria, UAE,
Yemen)

1 South AsigAfghanistan, Bangladesh, Bhutan, BIOT, India, Maldives, Nepal, Pakistan, Sri Lanka)

1 South East AsidMyanmar, Laos, Vietham, Caotha, Thailand, Malaysia, Singapore, Indonesia,
Philippines)

I East AsigChina, Hong Kong, Macao, Taiwan, Japan, North Korea, South Korea, Mongolia)

1 Australasia(Australia, New Zealand, Papua New Gujiéja New Caledonia, plus nearby island

groups

Desgnations for Asia and Middle Eagiproximatelyfollow the UN designations for these regicas
depicted here

East Asia

South East Asia

For projects created from SPARKS 1.6 exportsCthatryand Regiorwill appear on the Individual tab
even if norgnfile is attached Management sets can be created automatically based on e@bentry
or Regionlf a different (customRegioris desirel than those outlined aboviea customRegiorfile(s)
can be created and attached. The format is similar tedcdile; it is a text file containing a list of ISIS
mnemonics in that geographic region and is designated aga file.

Imports from SPARKS5x or PopLink do not conta@ountryor Regioninformation, and so these
columns will appear blank in PMx unlesgafile is attachedLike a custonfiedfile, argnfile can be
created fairly easily by editing (and renaming!) an exidéadile in atext editor. SPARKS offers an
option (under theAssociatiorfilter) to Greatea comprehensive custofied file that includes all
Locationsn the studbook, which can then be renamed, saved and edited into a custar rgn file.

Caution It is possible to attach multipkgnfiles to a PMx project (one at creation and/or multiple files
on the Settingstab in theGeneticssection). However, since an individual can gfiysically be imne

region at a time, imultiple region files areattached that arenot mutually exclusive, then the lasin

file attached will take precedence (i.e., overwrite) previous regional designations for an indidual.
example, if a complete Eope region file is attached first, and then a British Isles regjle (containing

a subset of European mnemonics specific to the British Isles) is subsequently attached, individuals at
mainland European institutions will be listed as Europe utitigion while those in the British Isles will
be listed as British unddRegion If the order of attachment were reversed (i.Brjtish.rgnattachedfirst

and thenEurope.rgi), individuals in the British Isles will be listed as Europe uRdgion
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Differences in Feature Availability: SPARKS and PopLink Exports

Most analysesnd features of PMx are availahising data exports from all versions of SPARKS and

PopLink; however, there are some new features that are only available when using particular studbook
keeping programs and versions for export. The additional featuttesl lis the table below ar@ot

available using SPARKS 1.5x or PopLink 1.3, but are available with data exports from SPARKS 1.6x (and in
some cases, with PopLink 2.1 using the Advanced option for demographic exports):

Feature PopLink 2.1 SPARKS 1.6x
(using Advancedxport)
Ability to change age class length X

Ability to redefine early mortality X

Ability to model continuous (vs seasonal X

pulse) reproduction

Detailed census data (i.e., captures,
releases, imports, exports, stillbirths, LTF<
Provides # past litters/ broods per individu
Ability to designate potential multiple
parent IDs and probabilities

Calculation of both % Known and % Certa
Historical genetic analyses

Ability to import social groups

Country andyeographic Region for
individuals provided in Primary Input File

XIX|X|X|  X[X| X| XXX

Opening an Existing Project

Toopen an existing PMx project, open PMx and cligenProject PMx will automatically browse in the
folder in which the last PMx project was savBlidwvigate to the correct location containing the PMx
project that you want to open (hmxpro), highlight the project file, and sele©pen

Saving a Project
To save a PMx project, seldétefrom the top menu bar and choose one of the following options:

Save ProjeciAutomatically saves the project with the name chosen when the project was created
(*.pmxproj in the folder from which the data input files were chosen.

Save Project Agllows the option to specify the name of the project file f&ardocation to which it
will be saved.

Save Only Core ProjeSimilar toSave Projecbut does not include detailed genetic calculations

(kinship matrices)these can beery largefileswith large studbooksdf only the core project is saved,

PMx will need taecalculate these matriceshen the project and it&enetic Detailare opened The
advantage to saving only the core project is to keep the size of the project file manageable and easy to
email even for large studbooks.

Save Only Core Project Agmila to Save Project Abut does not include thkinship matricegs
indicated above.

PMxUserManual, version 1.0 Pagel?



PMx will also automatically ask if you want to save the project when you close the program.

PMx saves all files associated with a PMx project into one file, cafietkproj. This file contains not

only all of the PMx files but also the data files used to @#a¢ project(seeAppendix Eor more
information about the files contained in the PMx project filEherefore, PMx projects can be

transferred easily with the trasfer of this singl file. Note, however, that as PMXx is revised and updated,
projects created with older versions may or may not be able to be opened in newer versions of PMx.
Also, projects mawot work properly when transferred to a computer with diffetteregional settings

than the computer orwhich the project was created

Removing Temporary Files

When PMx runs, it creates temporary folders within the PMx program folder. These folders will have a
nameTempNNNin which theNNNis a random number. If PMXx is forced to exit without closing properly
(e.g., if the program crashes with arror message), then the temporary folder may be left on the
computer. These foldensill be located within the Window TEMP location on the systamcan be

safely removed after PMx closes.
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USING PMx

Primary Components of PMx
PMx has six primary sectiorf3toject Notes Selection Demography Genetics Goals and
RecommendationsEach of these sections is described in datalbsequent sectiosofthis manual

Across the bottom of the screen is tReimary Population Statugooter, which displays the basic
demographic and genetic statistiaSurrent N, % Pedigree Known, Current Gene Diversity, Potential
Gene DiversityandLamlzla) for theselected population. These statistics are static and are not updated
(i.e., not dynamic) if changes are made in ways other than through a new selection (e.g., dynamic
pairings or culls are not reflected). This footer appears at the bottom of all priteeey screens

(Project Notes Selection Demography Genetics Goals andRecommendationyas a quick reference

to the population status.

To open a section in PMX, click on its tab. It is not possible to have more than one section open at a
time, because often changes made in one section will change the properties and values in another
section. However, PMx stores much of the informatiomfreach section after it is first opened, so that
the section can r@pen much more quickly, updating only that information that needs to be updated.
TheDemographyand Geneticssectionswill first open to aSummary Statisticsvindow, from which a

set of tabbed subsections are accessed froetailsbutton.

TheProject Notessectionis an unformatted text documeit 2 NJ W QN¥hanlalprajéciNsReRated,
some header information from the imported data files is transferred toRngject Notes Buttons on
other tabs allowthe userto send some information and graphs to tReoject Notes Textcan alsde
typed directly into theProject Notes Usersare strongly encouraged to make notes abthe project,
for example, any special assumptianade itin the analyseshould always be documentddtherwise
it is almost certain that you will later forget what ydid in your analysgsProject rotes can be copied
and pasted into Word documents or other editors.

When analyzing a pedigreed population and plagrpopulation management within PMx, the most
logical sequence in which to work is to follow the order of the tabs. After cretitangroject, first
examine theProject Notesto confirm that the imported data were whatas intendedThen add to

those Project Notes argdditional documentation for th@roject. Next, theSelectionsectioncan be

used to refine which individuals from the studbook are in or not in the analyzed and managed
population. TheDemographysectionwould normaly be visited next, to determinéhe demographic
trends ard prospects for the populatiormheGeneticssectionis then used to determine both the
genetic health of the population and which pairings will be eshaintain that health. Th&oals
sectioncan hen be used to integrate demographic anehgtic analyses to decide what lotgrm
population goals can be achieved. Finally, Recommendationsectionprovides a table for
documenting the decisions made about each individual. In actual use oftRdserwill probably

move back and forth between these sexts¢ for example, to revisit demographic planning after the
goals are refined; but it will often be useful to work initially through the sections in order. Even within
the Demographyand Geneticssections, the tabsre arranged in the order that most people will want to
explore the data.
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Working with Tables

Most of the features of tables within PMx are consistent from table to table. Although some features are

disabled or not applicable to somables, the primary features of working with tables in PMx are:

9 Vertical and horizontal scroll bars will appear if they are needed for viewing parts of thehable

do not fit in the windowWindows can be resized by clicking and dragging tuges.

Cdumn widths can be changed by clicking and dragging the dividing lines between columns.

The rows can be sorted based on the data in any column by clicking on the column header.

Clickingon the same headeaxgain will reverse the order of the sorting.

1 Excepfor key initial columns (ofteriniquelD that are frozen (indicated by light shading), the
order of columns can be changed by clicking and dragging.

1 Rightclicking on the table will open a list cdivables that can be displaye@licking to check a
variable name will cause that variable to be added to the table. Unchecking a variable will remove
it from the table. (Most tables have some key variables that are always displayed, whether or not
the variable is checked in the list.)

1 Changes to variables drtolumn order will be saved with a project, so that tables will appear the
same when the project is opened again.

1 By selectinggave PMx settinga the Filemenu, the current tale configuration can be saved s
that it will be the default layout whennew projects are created.

1 Data within a table can be copied to the Windows clipboard for pasting into other programs using
the standard highlighting, C#€(copy) and CtrV (paste)Windowscommands

1 Clicking on aiExportbutton will open a dialog boxof saving the table as a takelimited text
(txt) file, a commadelimited csvfile, or as an Excek(s) file.

9 Clicking on &ilterbutton will open a form for specifying the criteria on which the rows of the
table can be filtered to a subs&ee belaw).

1
1

Filtering a TableView

Rows on many tables can be filtersadl that only a subset of individualsisplayed. Note, however,

that filtering only subsets the individuals that anewedand doesot affect the calculationdt can be
helpful to useafilter to create a subset of individuals that is then selected for another reasont.g.,
create a Management Set); in such cases, calculations will be based on those individuals that were
selected.Some tables are filteredy default, but these filtergan be changed. For examphMaleson

the Pairingtab will initially be filtered to living males, but unknown sex can be added if desired.

To filter the rows of a tablelick onFilter. In the following windowrilter Display for Tablselectone of

the three buttons either: 1) to display all individuals (no fdt); 2)to set a singldilter criterion; or 3) to

set multiplefilter criteria. In either case, the variable(s) to be used in the filter are selected from a drop

down list.Click on aow underColumn Naméo open this dropdown list. Then select tlwerator(=, >,
<etc)fromitsdropR2 6y fAal® Ly (KAA& Final, épecifjtie valuSloeda ay2i S|
compared to the variable. String variables are not esesesitive Logical variables can be compared to

True or False (spelled out, but cassensitive). When multiple criteria are set, you need to specify

whether Anyor All of the criteria need to be met.

In addition to specifying comparisons as criteria, you cancaddmove any specifindividualsfrom the
table by highlighting thosmdividualsin the lists at the bottom of th&ilterwindow. These individual
selections will b applied after (thus, oveiding) the criteria above.

After specifying the desiredtr criteria, clickOKto accept those criteria and return to the table.

PMxUserManual, version 1.0 Page20



Fiter Display for Table &

@ Do not filter the display of animals in this table

() Only show animals where AgeClass =

() Only show animals where Al of the following are true:

(| Column Name Op |value -

Highlight animals to add to the table: Highlight animals to remove from the table:

313 - 313 -

317 | 317 I

338 . 338 T

342 342

377 377

383 333

386 386

389 339

390 s 330 s

Coc ) [cmee ] |

Working with Graphs

Graphs displayed in PMx generally follow a common style (with some exceptions, such as the age
pyramid graph). More details about using specific graphs are given in later sections of this manual, but a
few words can be said here regarding the common fezdlwf PMx graphs. When a graph is displayed

on a PMXx tab window, it can be viewed larger and accessed for export by ddigkiag on the graph to

open aGraphwindow. Buttons on that window include options texport(to File)the graph to apng

file, aformat that can then be imported into other documents;$&nd tdProject Noteshe graph, from

where itcanbe copiedand pasted into other documentsy to Printthe graph.Exporting a graph will

also recreate acsvfile containingthe data used to crea the graph, which can be imported into Excel.

Graph = | [E] S|

Wx

— ]G
m— Fermales

Send to Project Notes

h - —

l Export to File
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Doubleclicking on the graph in th&raphwindow will open upthe Chart Propertiesvindow, where the
features of the graph (and even the data points in it) can be edited before it is exported or printed.

Chart Properties
B |'|_’_ Gallery i
nl Data A -
"'_r',li] Binding Bl (B r70<>(1‘ re”n\/\
- Ei] DataTable r i
== i.| Scatter |s — |
4 AdsX —
B F " . -‘
........ |ll| Gridines ﬂﬂu“ Step 2@@{ |N::
Auis - | — R — i
‘ m b Illl Column
: 7on) §75=)
- 5 @@
\ | — iy
Il'.l‘ —_—
- Ares
ﬂJ *-Y char, lines
8 {Click here to update sample data)
[ oK | [ Cancel Aep
|

Language Options and Regional Settings
PMx was first developed in English, with U&dional settings for data format. It is expected that the

program will work correctly with other regional settings, with automatic adjustment to reading and

displaying data in the local formatd® 3 ® X
cases meaning the number onéjowever, some data management prograthat areused to prepare
pedigree data for input into PMx may use regigpecific data formats, causing problems in the transfer

of data into PMx. In addition, differences irgienal data formats may cause problems for transferring
PMx projects tather computers that have regional settings different from the computer on which the

PMx project was created.

amdnné

Ay

P!

o SAY 3 inibrts

PMx has danguageoption on the mairmenutool bar that can translate lte text on the screens into
languages other than English. At this time, translaioto JapanesgChinese (Mandarirgnd Spanish
are provided, butthese arestill being completed and tested. Other language translations will be
included as options in theanguaganenu as volunteerprovide the translated texts gmtact

PMx@vortex9.ordf you want tooffer to provide a translation When the language is changed, not all

alk yYs

labels within PMx screens will necessarily be translated immediately (e.g., some labels already set on the
tabs may not be updated), but the text will appear in the last selected language when PMx is closed and

then re-opened. If a translation is incomplete, text for which we do not yet have the translations will
appear on the screens in English. Updates to PMx will include new and improved translattoes are

receivel.
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In addition, any user can edit the tabléteanslated text (3., change to more local termotogy) or

provide an entirely new translation to a new language for their own personal usé?Nk8trings.xls file

in the PMxprogram foldercan be opened in Excel. The first three columns of the sphesdshould

not be edited. Subsequent columns are the translations that a user can edit. Changes can be made to an
existing column, for exampléo change Mexican Spanish to Argerdim Spanish, or to correan error

in a translated term, pentirely newcolumns can be created to add new languages to PMx. The first row
of each column specifies the language t@egr on the PMx Language memponot use the same

name as some prior column! The second row specifies the font to be used, and this can beritfporta
languages that use alternative character sets. Note that a language may not display correctly on
computers that have not installethat character set. Subsequerdws should be translations of the

words in the English column. It is best if the tdatesd texts are not much longer than the English texts,

so that they will fit in the spaces on the PMx screens. A number of texts are repeated in multiple rows of
the PMxStrings fileThis is necessary because those texts are used in various placegliagtanm (and
translations similarly need to be repeated). If any rows are untranslated, the program will default to
using the English term. After changes are madeMxStrings.xlghose changes will be used in PMx the
next time that the program is opened

Getting Help

Support for users is not provided with the PMx software, beyond the information provided in this
manual. (PMx is free; you get more than what you paid for!) Advisory groups of regional zoo
associations (such as the AZA Small Population ament Advisory Group, and the EAZA European
Population Management Advisory Group) will likely provide assistance with PMx to their members, but
they are not responsible for the development and maintenance of PMx.

Within PMx, this manual is accessiblerfrthe Helpmenuon the main tool baat the top of the PMx
program window. In addition, from any location within the program, the manual can be opened at the
section pertaining to the currently active part of PMx by hitting the F1 key.

Any reports of aparent bugs can be sent Mx@vortex9.orgalthough no promise can be made that
all such reports will receive responses or be investigated.

Upgrades

Upgrades to PMx will likely be released from time to time, eithenamor fixes to bugs or as major

upgrades with new features. There is no user registration for PMx, so users will not be notified
automatically of the availability of such upgrades. The PMx website will have a list of significant bug fixes
and new featureprovided with each new versioRPMx will attempt to check for updates when opened

if the computer is connected to the interna/ithin the Helpmenu there isalsoan option to check the

PMx websitemanuallyand download any upgrades more recent than tlegsion running o your
system.Attempts will be made to make all upgrades backward compatible to accept PMx project files
created with prior versions, but no guarantee can be provided.

Cautions

PMx is distributed free of charge. It is provided withowt promise of support. The primary developers

of PMx and a large number of collaborating colleagues have attempted to provide the best, most current
methods and tools to assist with the management of pedigreed populations. PMx is distributed with no
guarantee that the methods perform as intended or described, that the computer code is without bugs
that could influence results, or that the program is suitable for any particular purpose.
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SECTION SELECTIOBCREEN

Purpose

TheSelectionscreenallowsthe userto fully definewhichindividualsareincluded in thedemographic

and genetic populatiomnalysesThe individuals selected are used for both historical analyses as well as
analysis of the current living population and therefore generally should inclatteliving and dead
individuals. Usually, the selected individuals comprise the population that is being managed
demographically. Individuals may be excluded from demographic and/or genetic management because
they are in other regions, or are held by ptizandividuals or institutions that will not be participating in

the cooperative breeding program, or due to behavioral, physiological, or husbandry reasons.
Sometimes a different set of individuals (either a larger set or a subset) are believed to thera be
representation of the demographic or genetic characteristics of the managed population.

There are two slectionscreens in PMg the primarySelectionscreenon the main PMx window and
another on theSelectiontab in theGeneticsmodule. The two seens operate in a similar manner with
some minor differences (see tli@enetics Selectiofab section of the manual for more information).
TheSelectiontab is provided undeGeneticsfor convenience so that the user can quickly modify the
population for gaetic analysis within th&eneticsmodule.

A good understanding of theelectionscreenis crucial for successful and corrase of PMXx. It is
recommended to read the manual section for gdseencompletely before proceeding with analysis!

How to UseThis Tab

In many cases the user will have already used geographic, association, date span and/or other filters in
the studbook database software (SPARKS, PopLink, etc.) when creating the export files for PMx in order
to define which individuals should lrecluded in the population analyses. If required, Belection

screenin PMx can be used torther refine the list of individualghat shouldbe includedn either

demographic analyses, genetic analyses, or both

Using theSelectionScreen

The followng information describes th8electionscreen view when data are exported from SPARKS 1.6
or from PopLink (using the advanced Analytical Survival Statistics option); see subsequent information
on differences using other studbook software exports andrflte

When the PMx project is first createle lefthandtable shows theindividualsin the Selected
Populationthat will beincluded in thepopulation analyses, based on the data exported from the
studbook In the righthandtable are thoseindividualsNot Selectedo be in the analyse§ he total

number of selected or unselected individualufmber Included/Not Includgds displayed above each
table. Individuals within each table can be sortedaby column by clicking on the column heading. Click
agan to sort in the reverse ordeAs with other tables in PMx, the table can be customized by changing
the width and order of the columns, and by adding or deleting columns by-cigiking on the header.
Many columns can be helpful in identifying indivitutnat should be excluded for either demographic
and/or genetic analyses.

PM2000 users will notice an important differenoetween PM2000 and PMx impor8M2000only
allows selection in the genetics section andy displaysndividuals living on the dachosen for genetic
analysis. The PMselectionscreen on the other hangallows selection for both demographic and
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genetic analyses arshows both living and dead indtiwals which allows PMx to conduct historical
demographic and genetic calculations

In PMx, the lefhand table with theSelected Populatiowill contain the following individuals:

1. Individuals already living in the population at the start of the date sdected for analysis,
including those individuals that may have left the population before the end of the analysis
period byDeath LostTo-Follow up (LTFReleaser Export These individuals contribute to the
analyses from the start of thenalysidate spanto the end of the selected date span, or up until
the date that they leave the population if they do so before the analysis end date

2. Individuals that enter the population at some point during the date smdected for analysis,
either byBirth, Captureor Import, including those individuals that leave the population before
the end of the date span. These individuals contribute to the analysgimning orthe date
they enter the populatioruntil the end date for analysis, or untthey leavethe population if
this happens before thanalysisend date.

TheManaged Nn the footer at the bottom of the screen represents the number of living individuals in
the population currently selected for genetic analysis along wighmmary of the genetistatus of this
population. Initially this population includes all individuals in the-tefbd table Eelected Population

that are still alive at the end of the date span chosen for analysis, minus those individuals that were
exported or released or beoze Lost To Follow upefore the end of the analysis period (i.e., the
individuals available for management at the end of the time period chosen for analysis).

¢« PMx = okmantestl

Fle Language Help |
I | T PR | == Il
| ) ' ¥ r r . s 1
Selected Population Number Induded = 414 l Not Selected Number Mot Induded = 299
UniguelD Location LocallD |HouseName |OtherlD |Sex Alive |AgeYe: = e UnigueID |Location LocalID HouseName OtherID -
I R R R ]« —
313 DALLAS 864685  Bambesa il Female False 25 52 EPULU Nepoko o |
157 PARISZOO  Z61079  Pabla o Male  False 30 155 DALLAS 001051 Viviane [111451]
249 ANTWERP ~ M5758  Paprika o Female False 20 154 DALLAS 600C74 Kopo [111461]
108 ROTTERDAM 101465 Mambuti (11} Female False 30 216 SD-WAP 102850 Kamina [
194 ROTTERDAM 101470 Lindi o Female False 24 153 SANDIEGOZ 160217 Lisette [
219 BERLINZOO 900036  Aburo o Male False 27 152 SANDIEGOZ 004435 Kitambala (I
263 DALLAS 823502 Fons o Male False 25 68 SANDIEGOZ 004434 Bayshu (1]
478 DISNEY AK 000211 Zenzelle [0001DB! Female True 14 172 COLO SPRG 74M012 Baruti [
| 160 CHICAGOBR 21064 Fredricka (11} Female False 2% [1:] PARISZOO  Z55165 Irumu [
253 CHICAGOBR 22530  Mufuh il Female False 27 35 PARISZOO  Z4911C Dolo mn
214 CHICAGOBR 22694  Uhuru [ll1668] Male False 18  _ 123 PARISZOO  Z57142 Ehola (1] i
] 1. — 3 4 1. T 3
|
|| | Revert to originally imported data Update Selection Apply changes in Selection to Genetics Apply changes in Selection to Demography
Managed M = 170; % Pedigree Known = 100,0; Current Gene Diversity = 0,953; Potential Gene Diversity = 0,977; Lambda = 1,030 l

Exactly which individuals are included in Managed Nwhen the PMx project is first creataxn be
checked by sorting th8elected Populatiotable by the columrAliveand checking which individuals
haveAlive = Truand Gone = Fals& heGonecolumn checks which individuals have left the population
before the end of the date span analyzed througeath, Lost To Follow up, Releas&xport ¢
individuals that left the population are marked @®ne = Truewhile those that are still in the
population at the end of the date span are markedzame = Falsd-or example, an individual that was
exported from the population (e.g., went to another zoo region) but is not dead would be marked as
Alive = Tue andGone = Truand would not be included in thglanaged N
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Project Notes | Selection |Dam:)gra;:vl‘n,I IGeneh:s IGnaIs | Recommendations

Selected Population Mumber Induded = 137 Mot Selected Number Not Induded = 576

UniguelD Location Loca|HouseName |Otl Sex AgeYears |Alive- |Gone = UniqueID |Location LocallD HouseName OtherID -
423 OKLAHOMA 7295 Malaika LIT Female g True  False 1 ANTWERP _ T
432 YULEE 9300 Ingasu [l Femalz: 3 True  False = ANTWERP Conge 1 i
437 OMAHA 1159 Kengo [l male 8 True False e 3 ANTWERP Tele I
e ETTTM s ivrense |5 e |rue] P et i
47 DISMEY AK 9910 Jamal LIl Male 7 True False 5 ANTWERP Kadanaa o
452 YULEE 10M1 Nanoki [0C Male 7 True False 6 LONDON RP Congo Ti o
453 COLUMBUS 2000 El Jewar [oc Male 7 True False 7 ANTWERP Nn o
457 YULEE 9500 Siri [0C Female 7 True False 8 ANTWERP Roubi I
463 NY BRONX 9604 Hiari [0C Male [ True False — g LONDON RP Buta I
2 [aomss [ioguse [ 6 [rme [me) o |wsrow s i
N N o R N T " i
478 DISNEY AK 0002 Zenzelle [0 Female 5 True False 12 KISAN OKA Enulu o
as1 MV EDAMY 0710 kawsli Il Famals 3 Trus  Ealea i
4 m 3 4 . »
e e ]
Revert to originally imported data Apply changes in Selection to Genetics Apply changes in Selection to Demography

Managed N = 45; % Pedigree Known = 100,0; Current Gene Diversity = 0,931; Potential Gene Diversity = 0,953; Lambda = 1,051

Additional changes to th8elected Populatiocan be made on this screen. First decide if the new
Selected Populatiowill apply to the demographic analyses and/or to the genetic analypesify
which analyses should use the n&elected Populatiooy checkingpne or both of the boxespply
changesn Selection to Genetiend Apply changes in SelectimDemographyat the bottom right of
the screen. Different selections can be applied in a serfes example, by making selection and
apphying it to demography, and then makiagdifferent selection and apglyg it to gnetics.

Next, create a nevbelected Populatiopy highlighing the individual(spn the appropriate tableUse
the Shiftor Ctrlkeys to highlight several individuals within one table at the same fifirdesired. Then
use theA anda buttonsto movethe highlighted individual® the othertable (from left to right to
removethem from theSelected Populatigrand right to left tceaddthem to the Selected Populatign
Once all individuals have been moved to cestite desiredselected Populatigrelick on thdJpdate
Selectiorbutton at the bottom of the screen to apply the new seleatio all of the relevant analysén
the Demographyand/or Genetics sections of PMx. If this step is overlooked, PMx will display the
Y S a & Wauld yau like to update to your new selecén | & & 23epioglaghyoriGEnSticstab
(whichever is affected by the change in selection) is accessed.

NOTEThe correcApplychangeshox(es) must b checkedefore changes to th&elected Population
are made (i.e., before individuals are moved from one table to the other); otherwise, the different
selections may not be saved when the PMXx project is closed and reopened.

NOTEIn contrast to genetic analysis in PM2000, for genetic analysis in PMXx it is not necessary or even
generally useful to restrict the selection to the currently living individuals in the population. PMx will

automatically only use individuals living in thepulation at the end of the analysis date span
analyzed to calculate the genetic and demographic characteristic of the current population.

If different selections have been made for demographic and genetic analyses, either selection can be

viewed by cheking the appropriatépply changebox. Checking thApply to Demographigox only will
display the demographiSelected Populatioon the left; checking thépply to Geneticbox (whether or
not the Apply to Demographigox is checked) will display the geit Selected Populatioon the left.
Each tableSelected Populatioor Not Selectefimay be exported at any time using the relevamport
button underneath the table and saved asx,..csy or xIsfile.
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To return to theoriginally imported selection, click on thi&evert to originally imported datautton and
then onUpdate Selectiobutton. The original data selection will be applied to the demographic and/or
genetic analyses depending on which box@g®)ly changebox(es) are checked.

NOTEReverting to the original data will reset modifications made in the prajéot example, all
Management Setwill be deleted. Use this button with caution.

For SPARKS 1.5 and PopLink (basic demographic) exports:

LT GKS &ddzR6221 RIFIGEF SELRNI FAEGSNAR NB asSdad F2N |
as recommended iSection 1then only living animals may appear in thelected Populatiotable (left

side of theSelectiontab screen) and m historical genetic analyses will be available. Using a historical

date span for the genetic export is not recommended, as it will include all individuals that were ever in

the geographic or association filter, even if they have since left the regiossocetion but are still

living or are nowLostto-Follow up

The historical population for demographic analysis cannot be changed in PMx when itpisdie's
imported from SPARKS 1.5 or PopLink basic exports. These files contain summary demiofpephic

tion rather than raw data and therefore limit the manipulations that can be done in PMx. However, it is
still possible to modify the demographic selection for living individuals, which affects thestige d

bution andstarting population foiprojections. Such modifications will not change tlie tabledata.

For maximum flexibility and analytical capability, it is recommended that you use either SPARKS 1.6 or
PopLink with advanced demographic exports.

Deciding How and Where tGreate the Selection for Analysis

There are several stages at which the population can be filtered for demographic and genetic analysis
for the historical and current populatioifhese include setting filtera SPARKS or PopLink for exporting
studbook dita to PMx, the maiselectionscreen in PMx, th&electiontab within the Geneticsmodule,

and on theCullingtab within Genetics Each of these methods has consequences for the analysis results,
and the chosen selection process may differ depending upertharacteristics of the population and

the analysis results desired. The studbook software version used for export limits some of these options.
The following may be a useful sequence of events to follow when creating a project:

1. Set the necessary fitein SPARKS or PopLink before exporting studbook data to PMXx.
Set the studbook export fdrsto define the population that should be analyzasiclosely as
possible. This typically involves setting a filter that restricts location (e.g., geographic or
association filter) and restricts data span to that which represent current husbandry or
management (also se®ection Jon creating PMx projects).

For example:
- All individuals in Europe (geographic filté®m 1 Jan 198%o today;or
- All individuals ilJAZAAssociation filtey from 1 Jan 199 1 Jan 2009

SPARKS 1.6 combines demographic and genetic exports into one file using the same filter criteria.
The exported data includes information on when each individual entered and/or left the data
span/popuation, allowing for historical analysis of both demographic and genetic data. PMx
automatically determines which individuals are still liviA§ie= true) and in theSelected
Population(Gone= false) for results calculated on the current living popalatsuch as thége
Distributionor currentGene Diversity
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SPARKS 1.5 and PopLink currently do not export information on when individuals enter and leave
the population (if other than by birth/capture and death). Therefore it is necessary to set export
filters for genetic analysis separately in these studbook programs to include only those individuals
currently living in the population. In this case PMx will not report historical genetic results (see
Section Jof the manual for information on setting eag filters).

Setting the proper filters when exporting data from the studbedk result in a table of selected
individualsin PMx (left tableromprisedof all individualsexported for genetic analysis, which is
either all individualghat were ever irthe defined populatioranytimeduring thedefineddata

span (SPARKS 1.6) or all living individuals in the defined population (SPARKS 1.5 orRapLink).
user then needs to decide if particular individuals/institutions should further be removed from the
demographic and/or genetic analyses for other reasons.

2. In PMY¥, deseleainyadditional individuals that need to be removed frathanalysesgOTH
genetic and demographic analy3esSPARKS 1. 6 and PopLink (advanced export) only

There may be a number of reasons why the user may want to remove additional individuals from
both the genetic and demographic analyses. For example, there may be a particular individual in
an institution that is usednly for education purposes that the beding program coordinator

does not need to manag#hat does not occupgage spaceesignated for the managed

population and whose genetic and demographic information is not impor@esired inthe

analysis. It may be easier to remove this individuainfthe selectionin PMx rather than set
exportfilters inthe studbook softwareso as not to include it in the export file&nother example
might be thatdatawere exported for a particularepgraphic region ozooassociationbut there

may be a reasorotexclude individuals from a particular instituti¢gg., private facility or dealer)

To remove individuals from both genetic and demographic analyses, deselect the individuals in the
Selectiontab in PMx while both the boxes féwpply changes iBelection to Genetics and Apply
changes in Selection to Demogragimg checkedRemember to click thElpdate Selectiobutton

for any changs in selection to take effect. For SPARKS 1.5 or PopLink (basic) exports, the
demographic selection used to calcidahe life tables is determined within those programs and
cannot be modified in PMx; therefore, any selection changes applied to demography in PMx will
change the individuals in the age distribution and in the starting population for projections but will
not change the data underlying the life table calculations..

3. Remove individuals that can never breed again from genetic analyses

It is generally recommended to remove livinglividualsthat can never breed or witleverbe
bredagain (e.g.post reproductive, sterilizeghoor health, hybrid from thegeneticmean kinship
calculationsas these individuals can no longer pass on their genetic material to the next
generation and theimclusioninfluencesthe mean kinship values of other indivials in the
population. However, these nereproductive individualsnayoccupy cage space and need to be
managed in other ways. In addition, their demographic information is valuable. Managers
therefore oftenchoseto include these individuals in the demi@phic analysis but to exclude
them from genetic analysis. There are teyations for removing thesendividuals from the
analysisand each method has its own set of consequences. Different people generally prefer
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different methods and one is not more c¢ect than the otheras long ashe userisaware of how
to interpret the results.

Option I Removepermanent nonbreedersin the Selectionscreen either on the mainSelection
screen or on thé&electiontab within the Genetics module

Uncheck thébox Apply changes in Selection to Demographgt make sure that the bokpply
changes in Selection to Genefigghecked so that the selection will only be applied to the
genetic calculations. Belect the norreproductive individuals by moving them to thebta on
the right,and click thdJpdate Selectiobutton. These individuals now are not counted in the
genetic calculations but do appear in the age pyramid, population projections, and other
demographic analysis.

NOTEOnly removeandividualsthat can defiitely neverbreed againdo not remove
contraceptedor pre-reproductiveindividuals, those with temporary health problenus,other
individuals that still hold the potential to breed later.

Consequences:

1 TheManaged Nandgeneticinformationin the PMxmain footerwill display the information
for the subset of the ppulation used for genetic analyses, not for the total living managed
population

1 When making pairings under thiairingtab, thedisplayedchange inGDresulting from the
pairings is the change compared to B®in the subset of the current population used for
genetic analysis, rather than th&Dof the entire living populatiornbeing managed

1 TheRecommendationgable will only include rows for the gertically managedhdividuals,
and those individualexcluded from the genetic analgshnay need to be manually added to
the table if recommendations are to be included for these individuals
from the historical genetic analyses for their entire lifetime (even if earlier in their lifetime
they werecapable of reproducingndshouldWtf SIAAGAY I 1St 8Q O2y (i NRKRO6dzi S
statistics of the population at that time).

1 Thecalculation of current effective population sizdd] and Ne/N will be misleading, as it
will not include these individuals. Living individuals that bred in the past but are now
sterilized or posteproductive will not contribute to the tally of breedens the current
population, on which the calculation dfeis based.

Option 2 Removepermanent nonbreedersin the Cullingtab in theGeneticsmoduleof PMx.

Rather than deselectingon-reproductive individuals on one tifie Selectionscreensit is
possible to exclude therftom genetic analyses by culling thenm the Cullingtab in the
Geneticsmodule

Consequences:

1 TheManaged Nandgeneticinformationin the PMx main footer W display the information
for the total living populatiorbeing managedincluding the individuals that can never breed
again) However, within the detaile@eneticmodule, theDynamic Population Variablesl
display the information for the population with culled animals removed and with any chosen
pairings haing bred.
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1  When making pairings under thairingtab, thedisplayedchange inGDresulting from the
pairings is the changelative to theDynamicvalue, which includes the effects of any culls
(and pairs) already executed, fitre entire living populationbeing managed.

1 TheRecommendationgable will include rows for alindividuals in the management
program including the nosreproductive ones.

1 ThelWnselectedindividuals excludeftom genetic analyses in this way count toward the
historical genetic analysasvertheir entire lifetime (even if they are already nen
reproductive for a number of years)

1 TheNeandNe/N calculations will accurately reflect the number of past breeders in the
population, even if the individuals are no longepahle of breeding in the future.

Terms and Concepts
Selected PopulatiorThose individuals that are included in a particular analysisS€lexted Population
for genetic analysesay be the same or differerats theSelected Populatioior demographic
analyses.
Managed N Number of living individuals in tHeelected Populaticfor genetic analyses. This may or
may not represent all living individuals in the population that need to be managed in terms of space,
social groups, and other ndireeding conslerations.

New Features

1 PMx provides the option to exclude individuals from demographic analyses as well as genetic
analyses (with SPARKS 1.6 and PopLink (advanced) expbi28)00 only offered a selection
screenin the genetics section.

1 The selection seen in the genetic section of PM2000 only showed individuals living on the day
chosen for genetic analysis. The PMx selection shows both livingkevdntdead indivduals(for
SPARKS 1.6 and PopLink (advanced) expetikch allows PMx toonductmore precisehistorical
calculationdor both demographis and geneti@analyses

Helpful Hints
9 Sorting the table first bfsoneand then by a relevant variable suchAge ReproStatusKnown
Location or appropriateUDFcan be useful to quickly identify living individuals to exclude from the
genetically managed population.
1 If changesre made to theSelected Populatigit is recommended to document these changes in
the Project Notes otherwise it iseasy to forgeivhy omeindividuals were included and others
excluded.

Cautions

1 A good understanding of th&electionoptionis crucial for successful and correct use of PIViz
recommended to read the manual section for this tab completeliple proceeding wittanalysis.

I Some results may be misleading, depending upon how and where filters and selections are
applied to the population data.

1 The membership of regional zéssociationss dynamic and changes over time. PMx does not
have access to this information attierefore treats theAssociatiodist as static and equal to the
list of institutions in the importedfedfile for that AssociationFor example, if an institution was a
past member of amssociatiorbut recently left theAssociationindividuals at thignstitution in
the past (when it was part of thassociatiopwill not be included in the historical analyses.
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1 The current version d?Mxwill save the separate selections for demography and gendiias
only if the correct boxed (LILX & O K lasé Bhcked/iirgheckebefore highlighting
individuals and moving them from one table to the other. If individuals are moved and then
different boxes are checked before clickidgdate Selectigrthis new selection will not be saved.

1 Whenmaking changes iselections it is recommended to carefully check the tbtamber
Includedabove theSelected Populatiotable,the Managed Nn the footer,and other variables to
confirm that the correct subset dfdividualsis being used.
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SECTION DEMOGRAPHY MODULE

DEMOGRAPHY SUMMARY STATISUOREEN

Purpose

The mainrDemography Summary Statisticgreen provides basic summary statistics for the population
as defined on thé&electiontab. It includes a census graph for males, females, and individuals of
unknown sex as well as population demographic values.

How to Use This Tab

The tabular information on the left side of the screen is based upon the selected population. If the
individuals in the selected population are changed on 8atectiontab and the boXApply Updated
Selection to Demograpliy checked, thiSummarytab as well as other demography values will be
updated.

Fle Language Help

Project Notes | Selection || Demography | Genetics | Goals | Recommendations

Summary Statistics Values
416.464.0 = 880 Census

Life Expectancy from birth/ © years
30 dav survival 0.38 (2554)
25% live to 15.9 years 400
10% live to 21.0 vears
5% live to © vears 300
1% live to 00 years =
Oldest livina 25.0 (ID:2905) vears 200
Lambda 0.940 <> 0.954 <> 0.965
r 0.061 <> -0.047 <> -0.035 100
Ro 1.046 g ‘ : ! ! ‘ . i . ‘ ‘ ‘ . ‘ ‘ ‘
T 7.0 vears 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year
Males Females Others

Send to Project Notes I

Demographic Detais

Managed N = 880; % Pedigree Known = 99.4; Current Gene Diversity = 0.975; Potential Gene Diversity = 0.993; Lambda = 1.006

The following information is provided on this tab:

Size Qurrent size of the selected populatigmales.females.unknowsex = tota).

Life Expectancy Average life expectancy at birth/hatch, averaged between males and fenvdiks.
displayk if the oldest animal(s) ever existingstill living.

30 daysurvival Weighted averag80-day survivabf males, females andnknown sexndividuals
where weights are the sample sizdotal sample size given in parentheses ().

[25%]live ta Based on an average between madesl females, the age at which sumighip X
reaches 0.250.10, 0.05, and 0.01, respectively for 25%, 10%, 5%, an8atf&fields
maydisplayk if the oldest animal(s) eves still living.

Oldest living The oldest currently living anim@isplays age andniquelDor n if more thanone
individual lives to that age

PMxUserManual, version 1.0 Page33



Lambda € :0 The proportional change in population size from one year to the besed on life
table calculationseixpected lambda), averaged for males and females. Lambda > 1 for
increasing populations; lambda < 1 fieclining populations.

r: Instantaneous rate of changd the population, averaged for males and femalés>
0, the population isncreasingijf r <0, it is decreasing.
Ra Net reproductive ratewhich isthe rate of change per generatiqaverage mmber of

offspring that an individual will produce in its lifetimaveraged for males and
females. R 1 for increasingpopulatiors and Ra< 1 for declining populations

T: Mean generationime (averaged for males and females), which isdkierageage of
reproduction (production of offspring). It is aldoetaverage time from reproduction
in one generation taeproduction in he next generationT isnot the age of first
reproduction.

Once stochastic projections are run, the averages and brackawedidence Intervalsre shownDefault
setting for the confidence intervals is 95% (Cl % may be changed on the demo&etpihigstab).

Click onSend to Project Notde copy the table data to th@roject Notegab. Doubleclick on the graph
for options to print the graph, export it to a file, or send it to tReoject Notegab.

Click on thedemographic Detailab to open the fulDemographysection of PMx, an expansive
demography module that includes tabs for more complex demography overview iatimm male and
female life tables, age distribution and census graphs, population projections, reproductive planning,
supplementation and removal (harvesting) schemes, anespteand usedefined demographic graphs.
Options are also available to customimany program settings for analyzing the demographic data.

Helpful Hints
1 Be sure to indicate €ensus Filehen creating the project in order to display a census graph.
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DEMOGRAPHIVERVIEWAB

Purpose

TheDemographyOverviewtab provides more detailed demographic information for the current
population as defined on thBelectiontab (when the boXApply Updated Selection to Demograjby
checked). This includes total number of individuals by sex and reproductive status;tmopgtawth
parameters; mortality rates; survival data; reproduction data; stochastic projection results; and impact
of current age/sex structure.

How to Use This Tab

This tab is accessed from tBeemographic Detailsutton on theDemography Summary Statiics

screen. The table on the left side of the screen provides a number of demographic statistics pertaining
to the population. Values are provided for thetalpopulation and also by sex (when appropriate). The
four graphs on the right are repeated fratime Age Distribution CensusProjectionsand Graphstabs

(see the manual sections for these tabs for further explanation). If individuals are added to or removed
from the Selected Populatioon the Selectiontab, and the boXApply Updated Selection to degraphy

is checked, these statistics will be updated to reflect the new selection.

LB

Pix :: Demography

Overview | Male Life Table | Female Life Table || Age Distribution | Census | Projections | Reproductive Planning | AddfRemove | Availability | Graphs | Settings

Total Males Females ~
Survival (years) Census
Lx =050 6.2 4.2 8.1
Lx =025 17.0 16,7 17.3
Lx=0.10 23.8 24.2 23.3
Lx=0.05 29.1 305 27.7
Lx =001 2.z 335 30.9
Life Expectancy® @ 1.2 =
Cldest Age 286 (ID:35E) 266 (ID:358) 286 (ID:317

2
»

Reproduction (years)
Earliest 3 3 2
Latest 28 28 s —— Males —— Females —— Others
Average bx 0.1 {150y 01 (72) 0.1 (78)
+# births ko unknown age pan 11 aut of 486

Stochastic Projections Mx

Prajections (years)
Frob, Extinction 0,00 (500}
Sice next 1 year 154 < 164 <3 175
Life-table Lambda ooz 100 d
Lang-Term Stoch, Lambda 0,974 <> 0,992 <> 1,008 1 0.1
Lambda nesxt 1 year 0,963 <= 1,027 <> 1.094 50 -

Prob[Increase next 1 year] 077
Frob[Decrease next 1 ysar] 017

£ >

AAAAAAAA U95% == Mean eeeeeee L95% ====Det. — Males = Females

Assumptions Overall Statistics Stochastic Runs
Age Classes are years; Birth Flow = Continuous; I = 95%; Iterations = 500; Projections = 20 time Growth in terms of years: t = 0,002; lambda = 1,002 Ro = 1.015; T=
steps 11.2; N20 = 186 Up-to-date

Totals

This section gives the number of living individuals in the current selected population (i.e., living as of the
Analysis Date). Total counts, as well as courdkdn down by sex, are listed for the following

categories:

Pre Reproductive Number of living individuals not yet of breeding age, defined by those individuals in
the early age class(es) for whikhx = 0 (in theModel Dataon theLife Tableab).

Breeding Age Number of breeding age individuals, defined by those individuals in age classes
whereMx > 0.

Post ReproductiveNumber of living individuals considered to be no longer capable of breeding, defined
by those individuals in older age classdgereMx = 0.

PMxUserManual, version 1.0 Page35



Proven Breeder Number of living individuals that have bred at least once in their lives, regardless of
whether their offspring are still living and/or in the current population.

Of breeding age A subset of the above (proven breeders)tthee still of breeding age (i.e., not yet
post reproductive).

Contracepted Number of living individuals that are listed @entraceptedn the studbook
database as of the end of the export date window.

Sterilized Number of living individuals that atisted as permanentlgterilizedn the studbook
database as of the end of the export date window.
Fertile Number of living individuals that are presumed capable of breeding (not listed as

Contraceptedr Sterilein the studbook database export).

# Insitutions
Provides the number of institutions@cation$ represented by the selected living population.

Life Table Summary

These values are based on life table calculations from demographic data of those individuals (living and
dead) in theSelectedPopulationon the Selectiontab (for which the boXApply Updated Selection to
Demographys checked), and is based on the date windamwd any other filters, such as geographic or
association filters) for the exported studbook data. Initially, determioigéilues are displayed based on

life table information. Once stochastic projections are run, several values are displayed in the center of
the column and are bracketed I§onfidence Intervalslefaulted to 95% (Cl % may be changed on the
demographicSettingstab).

r: Instantaneous rate of changd the population, averaged for males and femalés.
>0, the population isncreasingif r <0, it is decreasing.
Lambda € :0 The proportional change in population size from one year to the basedon life

table calculationsekpected lambda), averaged for males and females. Lambda > 1
for increasing populations; lambda < 1 for declining populations.

T Mean generationime (averaged for males and females), which isdkerageage
of reproduction (poduction of offspring). It is alsté average time from
reproduction in one generation teeproduction in he next generationT isnot the
age of first reproduction.

Ra Net reproductive ratewhich isthe rate of change per generatidaverage number
of offspring that an individual will produce in its lifetilmaveraged for males and
females. R& 1 for increasingpopulatiors and Ra< 1 for declining populations

N20(time step: A projection of how manindividualswill exist in 2Gime stepsif current trends
continue.Defaulttime stepis one year, but this can be changed in Settingstab.

Mortality
Mortality (proportion of individuals that died during an age class) is given, with sample size provided in

parentheses ().

30 Day: Proportion of individuals that die within 30 days of birth or hatch. The length of time
defined as early mortality may be changed on the demograpattingstab.

0 Age Class: Proportion of individuals that die during the first age class.

Avg. PreRepro:  Average ofmortalities for allPreReproductiveage classes, wheidx = 0.

Avg. Repro: Average of mortalities for all reproductivBreeding Ageage classes, whehdx > 0.

Avg. PosRepro: Average of mortalities for afostReproductivege classes, wheldx returns to O.
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Survivaltime step)
Survival (¥ of the selectegpopulation during the exported date window (and other filters).

Lx = 0.50, 0.2%tc: The age to which various proportions of the population survive (from 50% to 1%).

Life Epectancy  Average life expectancy at birtiVill displayk if the oldest animal(s) ever existing
still living.

Oldest Living: Oldest living individual (will displdyniquelDf only a single individual, orif more
than one individual).

Reproductiontime step)
Reproductive summaryf the selectecpopulation during the exported date window (and other filters).

Earliest Age of earliest recorded reproduction in the selected population
Latest Age of latest recorded reproduction in the selected population
Average Mx Average overall reproductive ratdx for age classes in whid¥ix > 0.

# births to unknowrage parentsGiven in relation to all births.

Projectionstime step
Results of the stochastic projections (once they have been run).

Prob. Extinction Probability that the population will go to zero (measured as the
proportion of stochastic simulations in which the population
goes to 0).

Size next 1 (time step): Projected size of the population, based on stochastic
projections, after 1 time step (meanCls).

Lifetable Lambda Growth rate based on the (deterministic) life table calculations.

LongTerm Stoch. Lambda Growth rate based on the stochastic projection calculations
(including Cls).

Lambda next 1 (time step): Growth rate in the next time stepased on stochastic
projections.

Prob[Increase next 1 (time step)] Probability that the population will increase in the next time
step, based on the stochastic projections.

Prob[Decrease next 1 (time step)] Probability that the population will decrease the next time
step, based on the stochastic projections.

Age Structure Impact

Life table lambda is based on the exact demographic values in the male and female life tables, and do
not take the actual population age and sex structure into considerakiomever, deviations of the age

and sex structure from a stable age distribution (SAD) will cause thetshor{population growth rate

to vary from the deterministic life table lambda. PMx compares the average stochastic lambda for the
next two time intenals (S) to the life table lambda (L) and reports onStegusof the potential impact

of this deviation from SAD. One of fi8éatusmessages is displayed:
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Okay

Life table and stochastic lambdas are in the same direction (both positivetiomegative), the two

lambdas differ by less than 2%, and there is less than 10% chance that the stochastic lambda (S) will be
in a different direction than the life table lambda.

Actual growth rate deviatesioderatelyfrom predicted growth rate
Growth is in the same direction, but stochastic lambda deviates from life table lambd& %y, 2

Actual growth rate deviatesignificantlyfrom predicted growth rate
Growth is in the same direction, but stochastic lambda deviates from life table lambda > 5%

Moderatechance that the population will (increase, decrease) instead of (decrease, increase) as
predicted
There is a 120% change that stochastic lambda is in a different direction than life table lambda.

Significantchance that the population Wi(increase, decrease) instead of (decrease, increase) as
predicted
There is a > 20% change that stochastic lambda is in a different direction than life table lambda.

Demographic Footer

The footer across the bottom of tHeemographyOverviewtab contdans reminders of many of the
variables that affect the demographfigsumptiony many of these assumptions can be changed on the
demographicSettingstab. Also displayed are a few demograpBieerall Statisticér, lambda Rq T,
projectedN) as well as the status of ttf&tochastt RungOutdatedor Up-to-date). This footer is

displayed at the bottom of albemographysection tabs.

Cautions

1 The age classes to be considered as Pre Reproductive, Breeding Age, and Post Reproductive are
based upn past reproduction as indicated in the calculMg values for each sex in the life
tables. It is possible that the population may simple not have bred at those ages yet; this is
especially true if the overall population is relatively young or has nehle captivity long.
Revision of thévlodel Datato Mx > 0 in early or late age classes may be needed to more
appropriately defined the biological reproductive lifespan for the species.

1 The reproductive status of individuaBdtile ContraceptedSterilzed is based on the designation
of these individuals in the exported studbook database. If individuals are not listed as
Contraceptedr Sterilizedn the studbook, they will appear &®rtilein PMx by default, which
may or may not be accurate.

1 Be sure o rerun theStochastic Projectiorafter making any changes in théodel Dataor
demographicSettings
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LIFE TABLH&BS

Purpose

These twaabs (Male Life TableandFemale Life Tab)gprovide the user with separate male and female
life tablesthat provide the average survival and reproductive rates fortthvee period (view) for the

data imported into PMxThe life tables allow for visualization of the demographic history of the chosen
population.

How to Use This Tab
Life ables are created fanales and females using life hisgaitata fromall individuals in the selected
time frame when datare exported from PopLink or SPARKS.

r —— ———— — Bl
@' PMx :: NA MAL 25Mar :: Demography ‘Q‘@ﬁ
0verview| Male Life Table \ Female L fe Table | Age Distribution |Census| Projections | Reproductive Planning |Add,'Remove | Avaiabilty | Graphs | Settings|
Females: Actual Data Females: Model Data
Age (years) | Px MidPx| Qx |RiskQx | Lx |Midlx| Mx |RiskMx| Ex | Wx | Cx Age(years) | Px |MidPx| Qx |RiskQx Lx Midlx Mx |RiskMx| Ex | Wx | x
1] 0.96 0.07 324 1.00 056 0.00 324 1535 1.04 0.10 ] m 086 0.07 324 1.00 0.96 0.00 324 15.35 1.04 0.10
1 1.00 1.00 000 31.0 093 093 000 31.0 1492 1.15 0.09 1 100 100 000 310 093 093 000 31.0 1492 1.15 0.09
2 1.00 099 000 308 093 05 000 308 1392 1.22 0.09 2 1.00 059 0.00 308 093 093 000 308 13.92 1.22 0.09
3 098 098 0.02 264 093 052 014 264 13.06 131 0.08 B 098 0598 0.02 2064 0593 092 014 264 13.06 1.31 0.08
4 0.98 0.99 0.02 252 091 050 036 252 1230 1.26 0.07 4 098 059 0.02 252 0591 050 036 252 1230 1.26 0.07
5 1.00 1.00 0.00 250 0.89 089 015 250 11.40 097 0.07 5 100 100 000 250 0.89 0.89 015 250 11.40 0.97 0.07
6 1.00 096 000 243 089 089 029 243 1040 087 0.07 6 1.00 096 0.00 243 0.89 089 0290 243 1040 0.87 0.07
7 082 09 0.08 218 089 08> 014 218 9.81 0.65 0.06 7 092 056 0.08 218 089 085 014 218 9.81 0.65 0.06
8 1.00 057 0.00 207 0.82 082 029 207 9.21 0.57 0.05 8 1.00 057 0.00 207 0.82 0.82 029 20.7 9.21 0.57 0.05
9 0.95 094 0.05 18.8 0.82 079 0.00 18.8 8.43 0.30 0.05 9 095 054 005 188 082 079 0.00 18.8 8.43 0.30 0.05
10 094 093 0.06 143 077 075 018 143 7.89 0.34 0.04 10 094 093 0.06 143 077 075 018 143 7.89 0.34 0.04
11 082 096 0.08 956 073 070 0.00 9.6 7.40 018 0.04 11 092 0586 0.08 9.6 0.73 070 0.00 9.6 740 0.18 0.04
12 1.00 1.00 0.00 8.0 0.67 067 020 8.0 6.67 0.20 0.03 12 1.00 1.00 0.00 8.0 0.67 0.67 020 8.0 6.67 0.20 0.03
13 1.00 0.92 0.00 8.0 0.67 0.67 0.00 8.0 5.67 0.00 0.03 13 1.00 0.52 0.00 8.0 0.67 0.67 0.00 8.0 5.67 0.00 0.03
14 083 091 017 6.8 0.67 061 0.00 6.8 5.09 0.00 0.03 14 0.83 091 047 6.8 0.67 0.61 0.00 6.8 5.09 0.00 0.03
15 1.00 1.00 0.00 44 0.56 0.36 0.00 4.4 4.50 0.00 0.02 15 1.00 100 0.00 44 0.56 0.56 0.00 4.4 4.50 0.00 0.02
16 1.00 1.00 0.00 4.0 0.56 0.536  0.00 4.0 3.50 0.00 0.02 16 1.00 1.00 0.00 40 0.56 0.56 0.00 4.0 3.50 0.00 0.02
17 1.00 1.00 0.00 4.0 0.56 0.56 0.00 4.0 2.50 0.00 0.02 17 1.00 1.00 0.00 4.0 0.56 0.56 0.00 4.0 2.50 0.00 0.02
18 1.00 050 0.00 4.0 0.56 0.56 0.00 4.0 1.50 0.00 0.02 18 1.00 050 000 4.0 0.56 0.56 0.00 4.0 1.50 0.00 0.02
19 0.00 0.00 1.00 0.0 0.56 0.28 0.00 0.0 1.00 0.00 0.01 19 0.00 000 1.00 0.0 0.56 0.28 0.00 0.0 1.00 0.00 0.01
20 0.00 0.00 1.00 0.0 0.00 0.00 0.00 0.0 0.00 0.00 0.00 20 0.00 000 1.00 0.0 0.00 0.00 0.00 0.0 0.00 0.00 0.00
21 0.00 0.00 1.00 0.0 0.00 0.00 0.00 0.0 0.00 0.00 0.00 21 0.00 0.00 1.00 0.0 0.00 0.00 0.00 0.0 0.00 0.00 0.00
Growth in terms of years: r = 0.060; lambda = 1.062; Ro = 1.447; T = 6.1; N20 = 60
| Export | Growth in terms of years: r = 0.060; lambda = 1.062; Ro = 1.447; T = 6.1; N20 = 60 Export | | Reset || Smooth Table has been smoothed 0 times I
| Settinas Overal Statistics stochastic Runs
Age Classes are years; Birth Flow = Continuous; CI = is95; Iterations = 500; Growth in terms of years: r = 0.078; lambda = 1.081;
{| Protections = 20 tme steps Ro = 2.089; T = 8.3; N20 = 114 Outdated

On the left side of the screen is tietual Datdife table, which represents the trudemographic rates
importedinto PMx and cannot be modifie@n the right side of the screen is tModel Datalife table.
Initially both life tables display the same data; howevke Model Datalife table can bananually

altered or smoothedEditable values in th#odel Datalife table are highlighted in graagnd bolded Px

Qx andMx). Once anyf these values is alterddMxwill automatically update the other values affected
by the changeboth in theModel Datatable and also for other parameters suchlasbdaandTin the
Denographicfooter at the bottom of the screen.

TheSmoothbutton is located below thélodel Datalife table with a count of the number of times the

table has been smoo#d. Smoothing data can help to remove sharp dips and peaks within a data series.
Each tine the life table is smoothed, thieéx Qx andMx values are replaced with the median of that

value, the preceding value, and the following value. The object of smoothing is to déhiy®=® and
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Mx curve that reflects the characteristics of the populatesaccurately as possibRoor data quantity
(small sample sizeand quality can & a problem in many studbooksh& smoothing tool can provide

more reasonabl@stimates of life table ratesdowever, care should be taken when smoothing data, as
smoothing can often lead to unreasonable values in the life tables. Life tables should be examined for
any smoothinganomaliesvhen using this tool.

If the model data have been modified, the Life Tabletat | 6 St @A f f A yJosh@dtidi S (KA &
Runswill be labeled in red a®utdatedin the lower right corner in th®emographidooter (see

Projectionstab for details)Model Datacan be reset to thé\ctual Dataat anytime by clickinghe Reset

button under theModel Datalife table.

When altering the life tables in any way, users should:
1 Compare théActual Datavs.Model Datalife tables for all values.
1 Check for reproduction in pr@and postreproductive ageclassesThese may be outliers.
1 Useknowledge of the spec#biology, husbandry, and management to modify Mg values as
needed.
1 Check for modifications that significantly change the lambda or generation length.

When satisfied with the life tablessers can export either thactualor Modellife table to a text {.txt),
CVSH.csy, or Excel file*(xl9 by clicking thé&xportbutton under the life table.

Below theActual Dataand Model Datalife tables, PMx also calculates the population growth raen@
lambdg) for a stablgpopulation undkr these conditions as well as net reproductieger (R0, generation
time (T) and the projected number of males or fema(dB for the specified projection time period
(default = 20years. All of these values are calculated independentlyrfales and females.

Default assumptions are listed at the bottom lefirnerof the screerin the Demographidooter. These
settingsmay all be changed on ttettingstab, whichincludes options forhandlingunassigned births,
changing the proportion of unknown sex individuals, dedling with multiple possible parents (see
Demography Settinggab section for more details).

TheSettingstab in Demography allows the user to:

Change the birth flow (default eontinuous).

Change the length of the age classes (default = 1 year).

Change the defined period to calculate early mortality (default = 30 days).

Change the distribution dfinassigned Mxdefault = in proportion to known).

Add additional age classes to thettom of the life table.

Change the sex assignments to births (default = each birth is 0.5 male and 0.5 female).

Change the sex assignment of unknown sex individuals (default = 0.5 male).

Change the ssignment of multiple parentsléfault = most likelyparent is used for calculations if

UniquelDdave been exported; otherwise MULT is treated as Unknown

1 Change the time interval for reporting results (default = years) to days, weeks, months or decades.
This changeenly how population growthlémbda r) and generation lengthTj arereported:
theserates are relative to the interval chosen hefiénis setting doesot change age class length
SeeProjections taband Settingstab sections for more information.

1 Change the birth sex ratior projections(default = 0.50 male).

= =4 -8 -8 _a_a_°a_2
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Terms and ConcepiseeAppendix Bor complete definitions)

Survival Rate (Px)Jfhe probability that an animé#hat is alive at age class x will survive to age x +1.

Mid Px:The probability that an individual survives to the Apioint of age class x.

Mortality Rate (Qx):The proportion of individualthat die during an age classi$ number is calculated
from the number of animalthat die during an age class divided by the number of anithalswere
alive at the beginning of thage class (the number of animals at risk).

Risk Qx:The number of animakhat are alive during an age class. This is the sample size from @kich
is calculatedRisk Qwalues are used to calculateortality (Qx) by dividing the number of deathbkat
occurred during an age class by the total number of animals at risk of dying during that age class.

Survivorship (Lx)The probability that a new individual (e.gge 0) will be alive at age x. Survivorship is
a cumulative measure that represents theoportion of individualghat survive from birth to the
beginning of a specific age class (ilee survivorship of age class 5 is influenced by all of the survival
rates in the age classes from birth until age class 5).

Mid Lx_The proportion of individuia surviving to the mighoint of age class x.

Fecundity (Mx)The average number of sarsex young born to individuals in that age class. For each
offspring, each parent gets 0.5 of the birth attributed to him/her.

Risk Mx:The number of animakhat are alive during an age class. This is the sample size from Mkich
is calculatedRisk Mk values are used to calculate fecundibx) by dviding the number of births that
occurred during an age class by the total number of animals at rigpodducirg during that age
class.

Life Expectancy (EX)he average number of additional years an individual in age class x can expect to
live.

Reproductive Value (VXJheexpectednumber of offspring produced in this year ammdfuture yearsby
an animal in agelass x.

Cx: The proportion of that sex that would be agén a stable population.

r: Instantaneous rate ofrowth, calculated from the life table.

Lambda(/) or Population Growth RateThe proportional change in populatioize from one year to
the next.

Net Reproductive Rate (Rd}ate of change per generation

Generatiortime (T): The time elapsing from reproduction in one generation to the titme mext
generation reproduces; also the average age of reproduction.

New Features

PMx provides igeater flexibility in analyzing different species life histories, such as species with

particularly short or long life spans. PMx provides the ability: to change the length of age classes; to add
F3S OflaasSaT G2 RSTAYS (daBulaiohasytémodaSdudiubus & gudd a S NI &
reproduction; and to assign the sex of births based on actual sex or a fixed proportion. Several

parameters Px midpointLx midpointEx Vx CX have been added to the life tables.

Helpful Hints
1 Always revievihe sample sizes of the age clasdf an age class has a sample size of fewer than
30 individuals, these rates should be viewed with caution.
1 Px Qx andMx can be modified to allowther demographic characteristits be modeled
9 Standard graphs in thdemographic&raphstab reflect the data in thd&lodel Datalife tables;
check these graphs to see if smoothing is necessary.
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Cautions

)l

Model datacurrently are not saved with a PMx project; rathitodel Datadefault back toActual
Datawhen a saved project is reopened. This will affect projections, reproductive planning, and
other similar demographic calculations. Be sure to export and Bedel Datafiles so that these
values can be recreated. Future versions of PMx may provide ility & import model data

files.

Individuals with unknown birtldate estimates are not used in any life table calculati@sshe

A Y R A @dgRamndt Bedcalculatetf. possible, make sure all individuals in the population have
birth date estimates fpr to exporting to PMx in order to ensutkeseindividuals are included in
the life tables.

Individuals with birth date age estimates will have their entered birth date used in calculations
(i.e., the estimation range is ignored, and the entered datesexl)

Individuals of unknown sex are distributed as 0.5 male and 0.5 female throughout the life table
calculations.

The default when adding births into the life tables is to treat each birth as 50% male and 50%
female. If the population has a sex bias tilser may want to consider using thlse Actual Sex
option on the Settingstab.

Caution should be used with tf&moothtool, as too much alteration of data may misrepresent or
alter trends within the life tables.

Reproduction in the first age class typligavill be overestimated, since PMx uses the N at the
midpoint of the interval, while reproduction likely occurs near the end when few individuals are
alive. To avoid this bias, PMx will automatically convert the age class length to a shorter time
interva (e.g., month instead of year) when reproduction occurs in the first age class. Age class
length can be changed on ti&ettingstab.
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AGE DISTRIBUTIONB

Purpose

¢CKAA (F06 LINPOARSE GKS dzaASNI gA0GK GKS LRLJzZ I GA2YyQa

to project and visualize changes in the age distribution into the future.
How to Use This Tab

To the right of the screen, th&ge Distributiongraphshows the number males (on left) and females (on
right) in different age classes-éXis). Eachorizontalbar represents onege clasgdefault age class =
one year) The total number (N) of males and females is given on the figure at the top left &nd rig
corners respectively. The light blue color indicates thasividualsthat are out of the range df1x >0

and thus considered to be nereproductive(immatures at the bottom of the distribution, post
reproductive individuals at the toplJnknown sex amalsof breeding agere indicated irgreen;

unknown sex animals of neltreeding appear iyellow. Unknown aged animals are not shown.

3 PMxz Amur Tiger SSP 24Jull1  Demography | e

Overview | Male Life Table™** | Female Life Table**= | Age Distribution | Census | Scasonality | Projections | Reproductive Planning | Add/Remove [ Availbility | Graphs [ Settings |

years Males Females Others
AgeClass | Actual | Stable | Actual | Stable | Actual 2 L
0.0 0.0 04 0.0 0.0

23 0.0 0.0 0.0 0.0 0.0 » 4 N =51

10 5 0 5 10

Years Males Females

[ M, FNon-breeding Age:
: Ad ...
W M, FEreeding Age el Livina

——— Display: [ Non-breeding Age Sex=22? g —
Dpoct ® Count *) Summary s [ Breeding Age Sex=222 Anima Founders por

Proven Breeders

Unpraven Breeders

Assumptions Overall Statstics Fertle s

Age Classes are years; Birth Flow = Continuous; CI = 95%; Iterations = 500; Projections = 20 time Growth in terms of years: r = 0.011; lambda = 1.01:3%1

steps 7.4 N20 = 159 Contracepted
Post Reproductive

Regions

The default view for the age pyramidti® living populationindicated asAll Livingn the dropdown

menu beneath the figureThese are all individuals in the selected population that were living as of the
Analysis Date, according to their age on that d&ther viewgsubsets ofll Living that can be

selected from this drojglown menuare FoundersProven Breeder&Jnproven Breeder§ertile Sterile
Contraceptecaind PostReproductiveand are determined as follows:

Founders Displays all living genetic founders.

Proven Breederdisplays sexually mature individuals that have produced offspring in the past.

Unproven Breederdisplays sexually mature individuals that have not yet produced offspring.
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Fertile Displays all individuals that anet characterized aSterileor Contraceptedin the imported
studbook data.

Sterile Displays all individuals that are characterize&tesilein the imported studbook data.
ContraceptedDisplays all individuals that are characterize€asatraceptedn the imported studbook
data. Current}, individuals marked aSontraceptedn SPARKS may show up as ¥ of a male and ¥z of a

female on the age distribution.

Post ReproductiveDisplays all sexually mature individuals in age classes for iitibas again drop
pedto O (i.e., no reproductive occurs at or after this age, basetifinTable Model Datfor that sex).

TheFilter drop down menu also provided the option to display age pyramids for a sgeeifion
Associatia, Countsy, or Location

3k PMx s Amur Tiger SSP 28Jul11 = Demography [T e

werview | Mele Life Table** | Female Life Table™= | Age Distribution | Census | Seasonality | Projections | Reproductive Planning | Add/Remove | Availabiity | Graphs | Settings|

Others Locations

00 38 00 sl 00 2 I [ ok J[ canca ]
w35 00 51w
w37 00 sz W o _I_

10 5 0 5 10

Years Males Females

M, F Non-breeding Age
M, F Breeding Age Filter: - Add tit...

e — Display Non-breeding Age Sex=777 P = ——
B @ Count Summary s Breeding Age Sex=77? nimate esef

Assumptions Overal Statistics Stochastic Runs
Age Classes are years; Birth Flow = Continuous; CI = 95%; Iterations = 500; Projections = 20 time Growth in terms of years: r = 0.011; lambda = 1.011; Ro = 1.088; T =
7.4;N20 = 159

oomo

Up-to-date

A title can @ added above the age pyramid using th& R {ibltiori. S X

The table on the left side of the screen provides the data from which the age distribution graph is
created. his table can be displayed Bountgdefault) SummaryandIDs the display can bchanged
underneath the table:

Counts Displayghe actual numbers (Actual) and the numbers expected for a stable age distribution
(Stable) for males, females and other sex types. A stable age distribution is the number of animals that
would be expectdin each ageand sexclass if the life table rates had been constant over time

(indicated by the red linean the graph.

Summary Displayshe total N for males, females and unknowns, as well as a breakdown of these
totals to known and unknown age animals.




IDs Displays a variation of the age distribution figure indicating each animal bylinéguelD Clicking
on oneof these IDs in the table wiplrovide a butto that will open a window wstlimmary
information on thisspecimen.

TheAnimatebutton uses the demographic assumptions and overall statistics (outlined in the footer at
the bottom of the page, and as seen in the other PMx demography tabs) to animate the projected
changes in the agdistribution over time(default projection = 20 yearsyheAnimatefeature works

only when viewing the graph of the total living animals (filteékliwg). TheResetbutton will reset the
graphback to the originahge distributiorfor the selected population.

Both the data able and the age distributiographcan be expord by clicking on th&xportbuttons.

Terms and Concepts

Age dstribution: A two-way classification showing the numbers or percentages of individuals in various
age and sex classes.

Founder An individual obtained from a source population (often the wild) that has no known
relationship to any individuals in the derived population (except for its own descendants).

New Features
1 Animatebutton: Animates the projected changes (under assumed amaent statistics, outlined
in footer of page) in the agdistribution of the total living population over time.
1 Ability to view the age distribution of selected subsets of the population (e.g., proven breeders, by
location).
I Tabular éta can be viewed aounts, Summary or IDanly Countswere provided in PM20Q0

Helpful Hints
Take a look at the age distribution:
1 Are there any impossibly old animals? (if so, check your studbook data as these may be errors).

T Does the age structure show a baby boomsoit top- or bottom-heavy?
1 Are there enough animals in breeding age classes to provide the desired amount of reproduction?
1 Are unproven breeders aging, indicating a possible loss of breeding potential?
1 How does the actual age distribution compare to the stable age distribution? If they are quite
different, then population growth may behawpiite differentlyin the futurethan it has in the
past
Cautions

The various age structufdters/views will ony be as good as the studbook data.

1 Example 1: Aopulation that has a large portion of its pedigree recorded as unknown in the
studbook may show very few proven breeders.

1 Example 2:flcontracepted animals are not recorded in the studbook, thviliynot be displayed on
the graph.

1 Example3: If there are few reproductive data available (because the population has not been in
zoos for very long, or parentagds not always recorded), tH&ostReproductiveriew or the non
reproductive animals (indicated in a light blue on the graphy not becorrect
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CENSUSTAB

Purpose
TheCensudab provides both numerical and graphical information on population size over time,
including by sex and by origin (witdught 6. captiveborn individuals).

How to Use This Tab

The left side of th&€ensusscreen provides historical data on individual counts over time based on the
imported studbook data and filters. Total population counts (and # institutions holding these uralis)id
are given as of 31 December of each year; these totals are also broken down by sex (males, females,
unknown sex) and by origin (wild born, captive born, origin unknown). Yearly lambdas are provided
based on census humbellsafmbda from Censyswvhichincludes changes in population size due to all
sources (e.g., captures, imports, releases, exports), and also lambdas based on the lifé stk (

from Reproductioy which take only births and deaths into account.

PMx projects created using censusta from SPARKS 1.6 display additional information on the number
of captures, births, stillbirths, releases, deaths, LTFs{@efillow up), imports, and exports occurring
during each year. Sex ratio (both as % males and #M:#F) is also provided.

These &ébular data are not alterabléJse theExportbutton under the table to save the table as axt,
* csvor *.xlIsfile.

The right side of the screen displays a census graph. The default graph is a line graph of the total

population size. The buttons belawe graph allow the graph to be revised to display results by sex or

by origin, and as a line or bar graph. The beginning date to be plotted can be changed (by typing in the

first year to plot and clickingpdate Chait, but PMx will not accept a date dir than the exported

RIFEGI @ | €@ O dz2iy2 i KiB2 WBaSG RIFIGS G2 SINIASAdG RIGSo
clicking on the graph and selecting eittietport to Filer Send to ReporiGraphs of additional census

data information are available und€uston> Censugraphs on theGraphstab in theDemography

section.

t PMx :: Demography =] ﬂh
Overview | Male Life Table | Female Life Table | Age Distribution ‘ Census | Projections | Reproductive Planning | Add/Remove | Availability | Graphs | Settlngs‘
Year | # Institutions | Lambda from Census | Lambda from Reproduction | Total N | Male | Female | 777 Sex »
1900 [ETN 0.000 1.000 3 1 2 0 By Sex
1991 1 1.000 3 1 2 0
1992 2 1.333 0.667 4 1 3 0 |= 30
1993 2 2.500 10 4 6 0 25
1994 2 1.000 10 4 6 0 N
1995 4 1.000 10 4 6 0 o 2
1996 4 0.900 0.900 9 4 5 0 :; 15 — Males
1997 4 1222 1n o4 7 0 z = Females
10 Sex ?
1998 4 0.909 0.909 10 3 7 0
1999 6 2.200 22 11 1 0 B
2000 10 1.500 1.500 33 16 17 0 04 v T T T v 1
2001 14 1121 1.121 37 18 19 0 1990 1995 2000 2005 2010
2002 16 1.081 0 19 21 0 rear
2003 17 1175 1.050 47 24 23 0
2004 20 0.936 0.936 44 22 22 0 standard Graphs Graph Type Plot from year (Fariest — 1890):
2005 20 1.091 1.091 48 26 22 0 s
— - — — i - o« ~ = Total N Q) Line Graph 1990 Update Chart
< M D Q@ By Sex Bar Graph
Export By Origin
Assumptions Owveral Statistics Stochastic Runs
Age Classes are years; Birth Flow = Continuous; CI = 95%; Iterations = 500; Growth in terms of years: r = 0.065; lambda = 1.067;
Projections = 20 time steps Ro = 1.946; T = 8.6; N20 = 87 Up-to-date
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New Features
This feature operates in a similar manner as the Census tab in PM2000; additional new features include:

1 Ability to modify the starting year
1 Ability to display the census as a bar graph
1 Ability to view and graph additional events (e.g., captures, exports) over time
9 Ability to graph sex ratio (for census population and at birth) over time
1 Ability to view andgraph both types of lambda over time
Helpful Hints
1 SPARKS will only export census data up through the currentness date for the studbook. Be sure

that the currentness date is correct to get complete available census information.
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SEASONALITMB

Purpos

The Seasonality tab provides seasonal birth and death data (by month) and a statistical evaluation
regarding whether these monthly trends differ significantly from a uniform pattern across the year.
These data may help to inform population planning all a®& suggest whether Pulse vs Continuous birth
flow is a more appropriate choice on the demogra@ettingstab for this population.

How to Use This Tab

The default view displays birth data on the top section of the tab and death data on the second secti
underneath. The right side of the screen displays a histogram of number of events (births or deaths) per
month; a table giving these frequencies are displayed to the left of each histogram. These tables can be
exported astxt, .csvor .xlIsfiles usinghe Exportbutton below them; similarly, the graphs can be

exported aspngfiles.

The left section of the tab specifies the data used for these analyses. The total (default) sample size is
given for birth and deaths and then is divided into the number of events used in the tables and graphs
(# Usable dates the number of events omitefrom the analyses due to date span estimates to the

year or greater# Date estimates too wideand the number of events witinknown dategalso

removed from the analyses).

PMx conducts a Ciquare statistical test on each distribution to determine the probability that the
observed data would occur by chance. Generally, iRfigniform Distributionk 0.05, this indicates a
non-random pattern of event distribution across mibs. If the distribution shows a strong peak and
the analysis is statistically significant (iR{Uniform Distributionk 0.05), the user might consider
choosing &ulsebirth flow on the demographiSettingstab.
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