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Introduction

General Overview

Welcome to VITAL RATES, a population andysis system for polar
bears and other species with three-year reproductive cycles. The VITAL
RATES system consists of two componentss ANURSUS and its
companion program INTERVAL. These two programs allow calculation
of the mean and standard error of population parameters for species with
three years of parenta care (e.g., polar bears, grizzly bears, and walrus).
The parameter definitions and caculation procedures for both
ANURSUS and INTERVAL are described in Taylor et al. 1987a and
1987h.

The ANURSUS project was developed as a tool to help create accurate
models of polar bear population dynamics. The anaysis (ANURSUS)
and modeling (RISKMAN) programs were initially developed during a
series of workshops co-sponsored by the Canadian Federa-Provincia
Polar Bear Technical Committee, the University of Minnesota, and
University of British Columbia. The Microsoft Visua Basic programs
RISKMAN, ANURSUS, and INTERVAL were trandated and
augmented from previous mainframe programs by ESSA Technologies
Ltd under contract with the Ontario MNR and Nunavut Territory,
Departmet of Sustainable Development. These programs are available
free of charge from the Ontario Ministry of Natural Resources home
page (http://mwww.mnr.gov.on.cseMNR/). The programs and user manual
are copyrighted to prevent commercia exploitation, however they may
be shared and used freely for research and conservation purposes.
Modification of these programs is permitted providing the modifications
are dso available to al free of charge.

Accurate simulations of species with extended parental care require a
correct model (Taylor et al. 1987c), however the degree of bias from
using annual (averaged recruitment) models can vary from qualitative to
negligible (Testa 1996). INTERVAL cdculates annua average
recruitment parameters from the more detailed multi-annual parameters.
These can be used to compare between populations or used in smpler
annual models.
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Introduction to Vital Rates

ANURSUS

These routines were written for the typical three-year reproduction cycle
of polar bears. The reproduction cycle is three years because of extended
parenta care. Femaes with cubs and yearlings do not mate, so the
reproduction interval when litters are reared and weaned successfully as
two-year olds is three years. In nature, cubs and yearlings die, litters are
lost, and not al femaes that are available to mate actualy do mate
successfully. The result of this rich and relatively complex life history
strategy is that the conventional recruitment rate term (m,) is a function
of the three year reproduction cycle life history rates, and the underlying
age distribution rather than alife history parameter (Taylor et al. 19873).

Accurate demographic simulations require estimates of the actua life
history values except for smulations at stable age distribution (Taylor et
al. 1987c). The degree of error can be dight (Testa 1996), however it can
also be significant (Taylor et al. 1987c). The severity of the m, error in a
polar bear demographic simulation can only be quantified by comparing
an m, smulation with fully parameterized smulation. For that reason,
and when the data are available, a full life history model is recommended
for management simulations.

The companion program INTERVAL uses as input the life history
estimates from ANURSUS, and caculates the more familiar m,
reproduction interval, and mating interva values for a range of adult
annual survival rates. These annua summaries are mainly for
comparison with annual rates of annual birth pulse species, but may also
give some comfort to new users that the ANURSUS life history
parameters are logical and rationa. The annua rates may aso be
exported to annual models for exploratory analyses.

ANURSUS is an analysis program that develops estimates of population
parameters from standing age data. The standing age data are
sex/age/family status arrays into which the population members are
sorted. When bears are captured, arrays are developed for each year.
However, data are not stored as sex/age/family status arrays, but are
stored by record. These records can be viewed, modified, or combined.
There is aso the option to enter the fields of the array if the data are
available in that format.

The program is ready to run when the number of arrays and the valuesin
the cells have been determined. A non-parametric statistic built into
ANURSUS, called the jack-knife statistic, pools al arrays into a single
array, then subtracts the individual year array and calculates parameter
estimates with the remaining data. This is done for every year (or
combined years) array, producing a number of estimates for each
parameter type. The distribution of these edtimates dlows the
calculation of mean and standard error values for each parameter. A
separate mean is calculated using all arrays pooled with no subtractions.
Both means and the standard error of al parameters are reported.

2 -
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There are some constraints in the program to keep sparse or missing data
from producing impossible results. The ANURSUS calculations are fully
described in Taylor et al. (1987Db).

INTERVAL

The INTERVAL program is a Monte Carlo procedure for estimating the
mean and standard error values for the reproductive and breeding interval
for polar bears (i.e., a 3-year cycle). The mean and standard error values
for the relevant parameters are entered, and the program executes a
number of runs using random deviates to produce the mean and standard
error vaues for the interval.

The INTERVAL caculations are fully described in Taylor et al. (1987b).

System Requirements

VITAL RATES has been developed to run in a Microsoft Windows 95
environment on a standard PC (486 or greater). It does not require any
additional hardware or software beyond that associated with normal
operation of Windows 95. VITAL RATES has been coded in Visua
Basic, and the interface uses standard conventions and keystrokes for
Windows-based applications.

Installation

Download the zipped file containing Vital Rates Analysis Program to a
temporary folder on your computer and unzip it.

Double click on setup.exe to begin the installation process. Setup will
create a Vital Rates folder in your C:\Program Files directory and install
the program there unless you specify a different location by choosing the
Change Directory option.

Following successful installation of the program, the Vital Rates folder
will contain a stand-alone Help File called VITALRATESHLP (double
click on it to launch), the application’s executable file (VitaRates.exe),
and a subfolder called Data. This subfolder contains a series of dataset
files (*.anu) and one sample data file (example.dat).

Archive the downloaded zip file.
Launch Vital Rates by double-clicking on the VitalRates.exe file.

Acknowledgements
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the Government of the Northwest Territories and the Norsk Polarinstitutt.
Funding to trandate the programs to Visua Basic was provided by the
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ANURSUS egtimates the mean and standard error of polar bear (Ursus
maritimus) population parameters (i.e., cub surviva rate, litter surviva
rate, subadult and adult survival rate, adult mating success, litter size,
and mating and reproductive intervals) from age specific observations of
litter size and family group status. The parameterization for recruitment
estimates is unconventiona so that the 3-year reproduction cycle of polar
bears may be correctly described.

Previous estimates of annual polar bear cub survival rate considered only
the loss of individual cubs; they did not consider abandonment of single
cub litters or loss of entire litters. We provide an estimation procedure
that accommodates al sources of cub mortality for arctic polar bear
populations. Data required for the procedure include: the female age
structure; number of femaes with offspring; presence or absence of
cubs-of-the-year, yearlings, or 2-year-olds; and observed litter size.

The average age of first reproduction may be caculated by weighting
each age by its probability of first reproduction and determining the
weighted average. The probability of first reproduction at age X is
determined from age specific litter production rates and the standing age
distribution. The average age is for al females in the population during
the census period.

The mean interval between producing litters (litter recruitment interval)
and the mean interval between mating availability (mating interval) are
different for polar bears. The reciprocals of the two intervals, mean litter
recruitment rate and mean mating rate, are useful to compare populations
but should not be used for population projections. In addition to litter
recruitment interval and mating interval, two measures of the expected
number of litter recruitment events are a so defined.

4 -
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VITAL RATES Analysis Program

VITAL RATES Main Menu

Launch VITAL RATES to access the main menu bar that provides entry
to the system's two man component programs, ANURSUS and
INTERVAL, and to context-sensitive on-line help.

E Polar Bear Analyszis I [=] E3
Fil= Help

Use the File Menu on the main menu bar to launch ANURSUS or
INTERVAL.

VITAL RATES File Menu

ANURSUS User Interface
File Menu
Pool Function
Options Menu
INTERVAL Toggle
Help Menu

INTERVAL User Interface
File Menu
ANURSUS Toggle
Help Menu

VITAL RATES File Structure

The program installs to three directories. The first is called Vita Rates.
Vital Rates has three subdirectoriess ANURSUS, INTERVAL, and
DATA. The ANURSUS and INTERVAL subdirectories do not appear
until you use the ANURSUS and INTERVAL subroutines. The DATA
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directory has an example file so first time users can see how the program
works.

The program is designed to alow the user to congruct different
combinations of years for anaysis. The variance is estimated using the
jack-knife method with year (or pooled years) as the sample unit.
ANURSUS assumes the standing age distribution is representative of the
population (i.e. unbiased). Biased or non-representative years should be
excluded. The help file describes data entry and data import formats. The
files to be imported must be in ASCIl comma and quote delimited format
as specified in the help file under Find: (Import : Data Import), and
(Import: Import Format).

The best way to input datato ANURSUS is to create a single import file.
One of the fields is a population identifier, so unlike data from severa
populations can be pooled into a single master file. The advantage of
pooling data is that one only has to go to a single file for all subsequent
analyses. ANURSUS analyses require the user to specify a unique
project name. As the user identifies the population and which years (and
pooled years) will be analyzed, this information is saved under a
subdirectory (project-name) under the ANURSUS subdirectory. Work on
a given project is kept segregated and saved under the project-name
directory. The *.prj file is the project file. The *.anu files are the by-year
sex/agelfamily status files (or pooled files) that are the program input
files. The *.anr file is the last result file. Data can aso be imported as an
individua population and used to construct a project file independently,
or appended to the main data file. Adding information from subsequent
years is easly done by appending the new data to the main file, and
updating the project file. A dower but equaly effective third option is to
enter the data cell by cell in data entry mode.

The file structure is described in more detail in other sections of the help
documentation (see User Interface section). This introduction is provided
S0 that users are aware that they must construct a project file from the
data before any analyses are possible. Constructing the set of data files
that will be analyzed requires the user to eliminate non-representative
(biased) sex/ageffamily status distributions, and to pool representative
but sparse sex/age/family status distributions. The example file has
aready been "cleaned” and "pooled” as required.

A find tip to ANURSUS users is. one may shift from project to project
without saving the current project. The current project is saved and
closed automatically when one opens a new project.

The only file retained under INTERVAL are the last results file. The
adult female survival rates provided by ANURSUS are actudly afit of a
constant decay function f , to the age distribution. f would equal surviva
rate if the population were at stable age distribution and the population
growth rate was 1.0. For that reason the Interval values are given over a
range of survivd rates. If the adult surviva rate is known from other
sources, or the population is stable and stationary, then the correct
Interval values can be identified (or approximated by interpolation).

6 - VITAL RATES Analysis Program A Guide to Using Vital Rates Analysis Program



VITAL RATES Help Menu

Jump Links

Pop-up Links

Windows Help offers a quick way to find information, such as how to
perform a particular task. Select the Contents and Index option from the
Help Menu to access the list of index keywords and search for a
particular topic. Alternatively, you can access context-sensitive help for
most screensin VITAL RATES by pressing the <F1> function key.

Within a Help topic there may be one or more jump links or pop-up links
on which you can click to display additiona information about the
topics. The mouse pointer changes from an arrow to a pointing finger
when it isover alink. Simply click on any link to activate it.

In a button bar at the top of each Help topic window, there is a set of
command buttons that provide access to the Help topics browser, the
previoudly selected topic, and other Help options such as printing a topic.

Y ou can aso move, resize, maximize, or minimize the Help window, just
as you would any other window.

Jump links take the user to another, related Help topic. Use the Back
command button at the top of the Help window to return to the topic
from which you jumped.

Pop-up links provide additional information about the current topic in a
pop-up window that displays on top of the current Help window. Press
any key or left-click anywhere on the help screen to close the pop-up
window.

VITAL RATES Terminology

Cub individual survival rate: the fraction of cubs (age 0) that survive to age 1

(yearlings) given that the litter surviva is 1.0

Cub litter survival rate: the fraction of cub (age 0) litters that are lost as whole

litters. This fraction does not include the litters that are lost
due to cub individual survival rate

Total Cub survival rate: Cub individual survival rate” Cub litter surviva rate

Yearlingindividual survival rate: the fraction of yearlings (age 0) that survive to age 1

(yearlings) given that the litter surviva is 1.0

Yearling litter survival rate: the fraction of yearling (age 0) litters that are lost as whole

litters; this fraction does not include the litters that are lost
due to Yearling individua surviva rate

Total Yearling survival rate: Yearling individua survival rate © Yearling litter survival

Mating Success:

rate

the fraction of available (females with no cubs and females
with two-year olds at age x-1) females that produce cubs at
age x; Mating Success is age specific for age 4 and 5 and
pooled for age 6+; note Mating Success was called Litter
Production Rate in Taylor et al. (1987b)
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Average Ageof First Birth:

Adult Survival Rates;

Recruitment Interval:
Recruitment Rate;
Mating I nterval:

Mating Rate:

this is from the standing age distribution and indicated the
approximate age of maturity for females

the adult survival rates provided by ANURSUS are
actually a fit of a constant decay function f, to the age
distribution; f would equal survivd rate if the population
were at stable age distribution and the population growth
ratewas 1.0

average interval between producing cubs and weaning two
year olds for adult females (age 6+)

average rate of litter production for adult females (age 6+)
(/Recruitment Interval)

average interval between mating for adults females (age
6+)

average rate of mating for adult femaes (age6+)
(UMéating Interva)

8 -
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ANURSUS User Interface

Introduction to ANURSUS

This section describes the user interface of ANURSUS and provides an
overview of all menu options, commands, and associated functions.

Using ANURSUS

When you firgt launch ANURSUS, the main screen will display only the
Main Menu bar, and the options available from the File Menu will be
limited to New Project, Open Project, and Exit. To begin your session
with ANURSUS, you must either creste a new project or open an
existing one. Projects are organizationa units that contain al of the
standing age dataset files, grouped into one or more RunlDs, on which
ANURSUS will base its caculations of population parameters.

If there isn't dready one there, selecting File]New Project will trigger
ANURSUS to create a subdirectory in the VITAL RATES program
directory called ANURSUS.

EX Exploring - C:\Program Files\YitalR ates\Anursus\ExampleProject.pro

J Fle Edt ‘ew Go Favoites Toolk Help ‘

[& -+ Y EE I« X EE-
X

Folders

EID VitalR ates
= Anursus

Al

3| 1974_E rampleD ata. anu
@ 1975_ExampleD ata.anu
@ 1976_EwampleD ata.anu
@ 1977_EwampleD ata.anu
@ 1978_ExampleD ata.anu
@ 1979_EwampleData. anu
@ 1980_E xampleD ata.anu
@ 1931_ExampleD ata.anu

| 1983_ExampleData.anu
@ 1984 _ExampleData.anu
@ 1985_ExampleData.anu
@ 1986_EwampleDiata.anu
@ 1987_ExampleData.anu
@ 1988 _EwampleData.anu
@ 1989_E wampleData.anu
@ 1990_E wampleData.anu

@ 1993_ExampleD ata.anu
@ 1934 _ExampleD ata.anu
@ 1995_ExampleD ata.anu
@ 1996_E xampleD ata.anu
@ 1997_Ewamplelata anu
@ 1995_E xampleD ata.anu
@ E sampleProject. prj

| 1992_E vampleData. anu Hesull.nut.ESV

~[] Data @1982_EﬁampleDala.anu @1991_E:4ampleDala.anu @EﬂampleHun.anr

-] Interval «| 4] | H
28 object(s) "112KB [Disk free space: 1.97GE) 5] My Computes v
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Each project is assigned its own folder within this subdirectory, and these
contain the dataset files (*.anu), RunIiD files (*.anr), and project
description file (*.prj) associated with the project. All output and export
files are automatically saved in the project subdirectory. Once you have
opened an existing project or created a new one, and opened or created at
least one dataset, the remaining options on the File Menu will become
accessible. At this point you will aso be able to view al the component
parts of the main ANURSUS screen.

MAIN ANURSUS SCREEN The main ANURSUS screen is the working core of the program. From
here, you can access the options available from the Main Menu bar, see
the name of the currently active project, enter/modify RunlD names and
descriptions, view the list of open standing age datasets, view/edit values
in those datasets, and conduct a calculation run.

The components of the main ANURSUS screen are;

Main Menu
provides access to file management options, a dataset pooling function, an Options
Menu, a toggle to INTERVAL, and a Help Menu

Project
displays the name of the active project; cannot be modified

RunID
displays user-entered name for current RuniD; can be modified

RunID Description
displays user-entered descriptive text for additional information about the current RuniD;
can be modified

Dataset

list box that displays the names of all open standing age datasets; can be re-sized to
accommodate long dataset names

Age and Family Status Categories
data matrix that displays the standing age values for the selected dataset; values can be
modified

Run

command button that triggers ANURSUS to calculate estimated values for a prescribed
set of 14 population parameters, and to generate a report of the results; calculations are
based on all open standing age datasets

ANURSUS Main Menu

The Main Menu for ANURSUS provides access to file management
options, a function that pools data from selected datasets, an Options
Menu, access to INTERVAL, and a Help Menu that provides access to
context-sengitive on-line help. The Pool Function and Options Menu
will only be available when there is an open project.

L] Polar Bear Analysis - [ANURSUS AJKNIFE] _ |O) =|

File Pool Optionz  |nterval Help

ANURSUS FILE MENU Select the File Menu to access the wide range of file and data
management options offered by ANURSUS. Use the options on this

10 - ANURSUS User Interface A Guide to Using Vital Rates Analysis Program



ABOUT PROJECTS

File|New Project

File|Open Project

menu to create and manage project files, import data, create and manage
RunIDs, and to assemble and organize selected standing age datasets for
usein caculation runs.

| Eile

Mew Project. ..

Open Project...
Delete Project...
Project Description. ..

Mew BunlD...
Open RunlD...
Delete RunlD ..

Data Impart. ..

Datazet 3
Enpart D atazet(=] 3
Print Current D atazet(=]
Print Al D atazets

E xit

Projects are organizational units that contain al of the standing age
dataset files, grouped into one or more RuniDs, on which ANURSUS
will base its calculations of population parameters. From the File Menu,
you can cregte a new project, open an existing project, delete a project,
and enter/modify descriptive text for a project.

Create a new project by selecting the FilelNew Project option. In the
New Project didogue, enter a unique name in the space provided in the
Name field, and give a description of the project if desired. Following
the file naming conventions for Windows 95, you may include numbers
and spaces in your project name. There is room for up to 40 characters
in the Name field, and the name you choose will be displayed in the
Project field at the top of the main ANURSUS screen.

M e F'rljiE!I::t = |

M ame: IEHampIe project

Description: [This project ilustrates the uze of the Polar Bear
finalysis [Vital Fates] system)]

(] Cancel

Selecting the FilelOpen Project option activates the Open Project
didogue. Choose a project file from the list of existing projects
displayed in the Project Name list. All RunlDs associated with the
selected project file will belisted in the RuniD list box. You must select
aRunID from this list before ANURSUS will open the project.

A Guide to Using Vital Rates Analysis Program
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File|Delete Project

File|Project Description

DATA IMPORT

Open Project

Project Mame:

Test.pro
MHewT ezt pro

Fiun 1D

LCancel

The File|Delete Project option allows you to delete the currently active
project, the name of which will be displayed in the Project field at the
top of the main ANURSUS screen.  You will be given the opportunity to
confirm or cancel your deletion request.

Delete Project BT |

& Delete project %' and all itz files?
Ha |

Use the File]Project Description option to enter/edit descriptive text that
provides useful supplementary information about the active project for
future reference.

Project Description

Hame: I"*""‘"I

Dezcrption: |YM populations

ak

The polar bear data base is a record by record accounting of al the bears
that are seen, killed, or captured. For example, if a female with
accompanying young (i.e., cubs of the year (COY), yearlings (YRLG),
two-year-olds (2YR), or three-year-olds (3YR)) is captured, there is a
record for the female, and a record for each of the young bears with her.
These individua records must be modified so that accompanying young
are listed with their mothers as part of the same record. The record for
the females with the young includes information about the age class and

12 -
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sex of each of her accompanying young. Note that 3YR old
accompanying young are treated by the system as 2YR olds.

Independent individuas (i.e., not in the company of a femae) of
unidentified age (UNID) are considered by the system to be COY. Other
data conventions used in Vital Rates include: any individual of unknown
sex is considered to be male; and individuals over the age of 24 years are
considered to be 24 years of age.

Selecting the File|Data Import option activates an Open diadogue box.
From here, you can browse the file system and select the data file (*.dat,

*.Ccsv or *.txt) that contains the datasets with which you wish to work.
One data file has been provided with the installation package, and can be
found in afolder caled Datain the Vital Rates directory.

Loak in: | 3l ¥M.pro r EI
Rezul out. C54

File name: Qpen I
] Carizel |
o

When you have selected a data file, the Data Import dialogue box will
appear.

=2 M TR | F x| E wport Files [ cav

D ata Irnport

Fopulations: —Record Type
0k

" Capture Only

LCancel |
E]] = Kill Oy

LS £ Capture and Kil
NE =l

[+ iLoad all imported files:

Mate: Hald down the <Shift: ar <Chrl:
[+ Bemove blank data sets key to select multiple populations.

Mote: All of the data will be imported into the current project's directon.
[C:“\Projectz\\italR ates\Code’\WitalR atez Anursus'a i pro]

This dialogue lists the Populations for which there are datasets in the
sedlected data file. For example, a data file caled POPULATIONS.DAT
contains datasets for five different populations. Baffin Bay (BB), Kane
Basin (KB), Lancaster Sound (LS), Viscount Melville Sound (VM), and
Norwegian Bay (NB). You can make multiple selections from this list
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Import Format

by holding the Control key while you left-click on the entries of your
choice.

The Data Import dialogue also alows you to select the Record Type you
want to import, offering Capture Only, Kill Only, or Capture and Kill.
The Record Type you choose will apply to al of the selections you made
in the Populationslist box. You can work with different combinations of
datasets from a single data file by varying your choices in the
Populations and Record Type list boxes. To save a combination of
datasets, you must assign to it a unique RunlD (see FilelNew Run ID
below).

ANURSUS imports al selected datasets into the folder of the currently
open project, overwriting any previoudy imported files from the same
datafile.

The Data Import dialogue also has two options to alow faster handling
of data: Load all imported filesand Remove blank data sets The Load
all imported files option alows you to automatically load all of the
datasets generated from the imported file. This eliminates the necessity
to select and load them later. The Remove blank data sets option does
not generate the datasets, which would have been empty. This option
performs the same function as the Delete Blank Datasets menu option
available on the File|Dataset submenu.

You can create your own data files to import into ANURSUS using the
FilelData Import option. The system can import *.dat, *.csv or *.txt
files, as long as they are in ASCII comma delimited format. The *.csv
convention alows users to easily import spreadsheet data (e.g., MS
Excel or Corel QuattroPro) into Vita Rates; from the spreadsheet’s Save
As dialogue, select the CSV (Comma delimited) format from the Save As
Type drop-down list. Import the file into Vital Rates as usua with
FilelData Import (see above). Whatever the format you choose, your
data must adhere to the following constraints:

ID: 6 characters (e.g., D12345)

Year: 4 characters (e.g., 1999)

Month: 2 characters (e.g., 07)

Day: 2 characters (e.g., 15)

Record Type: CAP for capture/recapture records, or KILL for all else
Population: 2 characters (e.g., BB or VM)

Sex of Individual: 1 character (eg., Mae Femde, and Unkown;
unknowns are treated by the system as male)

Ageof Individual: 2 characters (e.g., 05); individuas over the age of 24
years are treated by the system as being 24 years old

Age Class of Accompanying Young: NONE, COY, YRLG, 2YR, 3YR,
UNID; note that 3Y R old accompanying young are treated by the system
as2YRolds
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ABOUT RUNIDS

File|New RunID

Sex of Accompanying Young: M ale, Femae, and Unknown; unknowns
are treated by the system as male; the system will include only the first
three Sex of Accompanying Young vaues it encounters, eg., M, M, F,
M will be imported as two mae and one female; when Age Class =
NONE, there will be no values here.

Examples of correctly formatted comma delimited data strings are:
D12345, 1995, 07, 15, CAP, BB, F, 10, YRLG, F, U

K08995, 1995, 04, 17, KILL, BB, M, 00, NONE

L18916, 1993, 04, 25, CAP, LS, F, 07, COY,F F U, F

>Toimport data into the current project:
1. Choose Filellmport Datato activate the Open dialogue box.

2. Locate the data file you wish to import, and select it by clicking on
the Open command button.

3. Thisaction will activate the Data Import dialogue; from here, choose
the datasets you wish to import into the project folder by making one
or more selections from the Populations list box and choosing a
Record Type

4. Goto File|Open Dataset and select the dataset(s) with which you
wish to work from the project folder.

5. Enter a descriptive name in the RunID field at the top of the main
ANURSUS screen to save the selected datasets.

RunIDs are organizationa units that contain a user-defined selection of
standing age datasets. Create different RuniDs within a project to
explore how varying your choice of standing age data influences the
outcome of calculations made by the program.

With the File)New RunlID option, you can create a new RunlD within
the currently active project. Newly created RunlDs are empty and ready
to be filled with one or more datasets of your choice. Selecting this
option will activate the RuniD Name diaogue.

RunlD Mame |

Enter the name for the new RunlD:

Cancel |

1980} 1990

Enter a unique name in the space provided. Following the file naming
conventions for Windows 95, you may include numbers and spaces in
your RuniD name. There is room for up to 50 characters in the text box,
and the name you choose will be displayed in the RuniD field at the top
of the main ANURSUS screen. Use the RunlD Description text box at
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File|Open RunID

File|Delete RunID

STANDING AGE DATASETS

the top of the screen to enter descriptive text about the datasets in the
run.

You can edit RuniD names and their descriptions by modifying the text
that appearsin the RunID and RunID Description text boxes at the top of
the main ANURSUS screen.  Changing the name of a RunlD has the
same effect aswould a"save as’ function. ANURSUS will retain the old
RunID, with dl its datasets and descriptive text, in the project folder.

When you select FilelOpen RuniID, the Open RunID diaogue appears.
OpenfD @

Project Mame: IVM

FuniD:

LCancel |

This dialogue identifies the currently active project in the Project Name
fied, and lists al of the RunlDs associated with it in the RuniD list box
bdow. You can only open one RuniD at atime. Select the one with
which you wish to work, and click on the OK button.

Selecting the FilelDelete RunliD option removes the currently active
RuniD from the project. A message will appear, naming the active
RunID, and requesting that you either confirm or cancel your deletion
request.

The estimates of population parameters calculated by ANURSUS are
based on the standing age datasets selected by the user. You can view
and modify the values of any open dataset in the Age and Family Status
Categories matrix on the main ANURSUS screen.  Use the options on
the File Menu and Pool Function to assemble, edit, and configure the
datasets for each calculation run.

Most dataset file options can operate on multiple datasets. To select
multiple contiguous datasets use the mouse pointer to select the
beginning of the range of dataset, hold the <Sift> key down and select
the end of the data range. To select non-contiguous datasets hold down
the <Ctrl> key and select the individual datasets. You can aso use the
<Shift> and the <Ctrl> keys in combination to select multiple ranges and
individual datasets.

The Dataset sub-menu can aso be accessed by right-clicking on the list
of the loaded datasets.
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File|New Dataset(s)

File|Open Dataset(s)

| He.

Mew Project...

Open Project...
Dielete Project...
Project Description...,

Mew BunlD...
Open RunlD...
Delete RunlD...

Data [mpart...

Mew D atazet

Datazet

Enport Datazet(s] » Dpen Datazet(z)..
Print Current D ataset(z) Save Datazet(s]
Print All D atazets Save Datazet(z] Az...

Save Al Datazets
Cloge Dataset(s]

Cloze All D atazets
Delete Datazet(s]
Delete Blank Datazets...

E it

The File]New Dataset(s) option allows you to create a custom dataset for
inclusion in the active RuniD. When you choose New Dataset(s) from
the File Menu, ANURSUS creates a dataset file called NEW into which
you can enter standing age values. Your new dataset file will be listed
below the other open datasets in the Dataset list box.

To save your new dataset as part of the active RuniD, you must provide a
name for it before opening any other RuniD. To do this, select File|Save
Dataset(s) As and type a unique name for the dataset into the space
provided in the Save As dialogue box (see below).

To include additional datasets in the active RunID, select the Open
Dataset(s) option from the File Menu. This action will activate the
Open dialogue box which displays al of the datasets currently available
to you in the project folder. All datasets associated with the active
RunID are listed in the Dataset list box on the main ANURSUS screen.
You can increase the width of this box with the mouse to show longer
dataset names as required.

It isimportant to remember that the datasets in your project folder reflect
the population and record type choices you made when you imported
them (see FileglData Import)). If you want to access datasets with
different import parameters, you can do so by browsing through other
project folders and opening selected datasets from there. Dataset files
selected in this way will be copied into the active project folder,
overwriting existing files with the same name (but not necessarily the
same data). Altneratively, you can use the Data Import option from the
File Menu to import new datasets into the active project folder. Be
aware, however, that changes made to datasets in the active project will
be reflected in any RunIDs that contain links to those dataset files. For
example, if you replace a dataset called 1997 bbls.anu with another
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dataset of the same name but different import parameters (and data), any
RunIDs linked to 1997 bbls.anu will now contain the new dataset file.

Enter or Edit Standing  Enter standing age data by typing values directly into the cdls of the Age
Age Data  and Family Satus Categories matrix. You can enter the same value into
2 or more adjacent cells by using the blocking feature. Left-click on one

of the corner cells of the block and right-click the opposite corner.

Age and Family Statuzs Categories:

bge b ale Foedo C|wd1 Cop |wd2 Cop |wd3 Cop w1 50 Jad250 Jad350 |wdd 2y
E 2 0 0 0 0 0
1 3 4 0 1] 1] 0
2 0 0 0 1] 1] 0
3 1] 1 1] 0 0 Enter Yalue I:_D
4 1 0 0 1] 1] Clear 0
g 1EI 'ID g g g E #it without &ction g
7 0 0 1 ] 1] 1] 1] 1] 0
a 0 0 0 1] 1] 1 1] 1] 0
| 1 0 0 1] 1] 1] 1] 1] 0
10 1 1 0 1] 1] 1] 1] 1] 0
11 1 0 0 1] 1] 1] 1 1] 0
17 n 1 n n n n n mn n

The cdlls of the selected block will be displayed in cyan, and a pop-up
menu will appear that shows the available actions. These are:

Enter Value
activates a dialogue box into which you type the value you want to enter into each cell of
the block

Clear
resets all cells in the block to 0

Exit Without Action
leaves the Available Operations screen without making any changes; you can also press
the Esc key to exit from this screen

To re-define an existing block, right-click on the new corner cdl. To
unblock, smply left-click on any cdll in the matrix.

File|Save Dataset(s)  Usethe File|Save Dataset(s) option to save the changes you make to the
currently selected dataset.

File|Save Dataset(s) As  Use the FilejSave Dataset(s) As option to save the currently selected
dataset under a new name. Save Dataset(s) As will retain the origina
dataset and its valuesin the project folder.

File|Save All Datasets  Use the FilelSave All Datasets option to save the changes you have
made to al open datasetsin the current RuniD.

File|Close Dataset(s)  Usethe File|Close Dataset(s) option to remove the selected dataset from
the Dataset list box of the current RuniD, but not from the project folder.
With this feature you can selectively remove datasets from an existing
RunID, without losing access to them for use in another RuniD or
project.

File|Close All Datasets  Select the File|Close All Datasets option to remove all datasets from the
Dataset list box of the current RunID, but not from the project folder.
Use this feature of ANURSUS when you want to create an entirely new
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list of datasets for a particular RunID, but wish to retain the originals for
use in another RuniD or project.

File|Delete Dataset(s)  The File|Delete Dataset(s) option removes the selected dataset from the
project folder. Deleted dataset files are no longer available for use in
other RunIDs or projects.

File|Delete Blank Datasets  The File|Delete Blank Datasets option removes al of the datasets that
do not have individuals in any of the age/sex/family status categories.

Delete Blank D atazets ¢ |

The following arrays have been
detected to be emply:

Cancel |

[ Delete from Dizgk

The system scans all of the loaded datasets and lists ones that are
detected to be empty. Y ou can remove them by pressing the Remove key
or exit the screen without removing any datasets by pressing the Cancel
key.

Optiondly you can remove the blank datasets from the project directory
by sdlecting the Delete from Disk option.

EXPORT DATASET(S)

| File

Mew Project...

Open Froject...
Delete Project...
Project Descriptior...

Mew BunlD...
COpen BunlD...
Delete BunlD...

Drata |mpart...

Datazet »
E wport Datazet(z] Az C5Y Filez]...

Print Current Datazetz] Az BISEMAMN Population File(z]...
Frint All D atazetz Az RISKMAN Hunt Diata File(z]...

E xit
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The Vita Rates program can export the datasets in 3 formats: As CSV
File(s), As RISKMAN Population File(s) and As RISKMAN Hunt Data
File(s).

For population and hunt data export into RISKMAN you will have an
opportunity to specify the dimensions of the output file. The dimensions
default to the size of Vitad Rates dataset (25 age classes and the
maximum of 3 offspring). You will have an option to change the
standard number of age classes to be exported and the maximum number
of offspring included in the file. If there are fewer age classes requested
for the export file the extra age classes are ignored. If the maximum
number of offspring is specified as less than 3, the number of females
with the extra offspring are pooled into the family category with the
highest number of offspring. If the size of the export array is larger, the
additional vaues are set to zero. For example if the export array size
was set to 2 cub litters with a maximum age of 30, all females with three
cubs would be listed as females with two cubs, and &l age classes > 24
would be 0.

RISKRAMN Export Dimenzions | x| |

Muriber of age classes [including age 0 |25

I awirnurn number of offspring: |3
Cancel |

If you select any of the 3 export functions you will have an asked to enter
the file name and the location for the exported data. By default the
export files name will be the same as the dataset name with the
appropriate extension.

Savejn:la"v"M-PfD j ﬁl

1371 _ANURSUS master POP
1973_AMURSUS mazter POP
1974_AMURSUS mazter POP
1992_AMURSUS master POP

File: narne: 1974 AMURBSIS master. POP Save I
Save a: twpe: |RISKMAN Population Files [*.pop] j Cancel |

e
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PRINTING DATASETS

ANURSUS POOL FUNCTION

ANURSUS OPTIONS MENU

The Vita Rates system has two print options. You can select and print a
subset of the loaded datasets using the Print Current Dataset(s) or print
them al with Print All Datasets.

When populations are determined to have the same vita rates, they can
be pooled and re-anayzed to increase the sample size. Use the Pool
Function on the Main Menu to create dataset files that combine the
valuesin selected datasets into a single, new dataset. The Pooling Data
dialogue opens when you select this option.

Pooling Data F I

Select D atazet:

1977 AHUHESUS master any Fool.. |
1973_AMURSUS master. anu =
1974_AMURSUS master. anu

Cancel |

[ Delete Constituent D atazets fram Disk,

Choose two or more datasets from the Select Dataset list box, and
provide a unique name for the new, pooled dataset. You can select
contiguous datasets by sdlecting the first dataset in the range, then
holding the <Shift> key selecting the last dataset in the range. You can
select non-contiguous datasets by holding the <Ctrl> key while you left-
click on the file names of your choice. You can use the <Shift> and the
<Ctrl> key in combination to select multiple ranges or individua
datasets.

Pooling adds the vaues in the Age and Family Status Categories matrix
from multiple datasets to create a single, combined dataset. The
component dataset files are automatically closed and replaced in the
Dataset list box with the new, combined dataset file.

You can use the Delete Constituent Dataset from Disk option to remove
the datasets used to form the new pooled dataset. This option can be
used to insure that a given data set is not accidentally included twice in a
given analysis. However, the user may aso use the name of the pooled
dataset to identify the datasets that were included. The user aways
specifies the active datasets for any given anaysis, so the Delete
Congtituent Dataset from Disk option is not required for a correct
analysis.

Use the Options Menu to specify minimum age vaues for use in mae
and female survival rate calculations. Selecting Options from the menu
bar opens the Options diaogue.
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CONDUCTING A RUN IN
ANURSUS

Options

— Chapman-Rabzan Truncated Survival Bates
First &ige Clas= for Male Survival B ate Calculations

Firzt Age Clazs for Fermale Survival Rate Calculations

—
—

— Simulation Results Wiew Mode
= Test [Maotepad)

* Spreadzheet Browse... |

|E:'xF'ru:-gram Files\Microzaft OfficehOfficetexcel exe

Cancel |

The values you enter here identify the first age class (minimum 0) to be
used in the Chapman-Robson truncated estimate of the constant survival
rate for adults (males and females). The default value of 5 signifies that
individuals in age class 4+ are used in the estimate.

On the Options screen you can aso specify how you wish to view the
results. Selecting a Text view displays the results as a text file in the
Notepad built into the MS Windows operating system. Selecting the
Soreadsheet view alows you to view the results as a CSV file in a
spreadsheet. Y ou will have to specify an application you wish to browse
the output with (e.g. MS Excdl).

One thing to remember is that the while the Notepad alows old copies of
the results file to be visible, the spreadsheets usually don’t. You will
have to close the results file before running the system again.

When you have finished assembling and modifying the datasets in a
particular RunID, setting options, and pooling datasets as required, you
are ready to conduct arun of the model.

The Run command button, located below the Dataset list box on the
main ANURSUS screen, triggers the system to calculate estimated
values for a prescribed set of 14 population parameters, and to generate a
report of the results. The report includes summary satistics and a
correlation matrix of 14 rows and 14 columns of values, one for each
population parameter in the run. Calculations are based on al open
standing age datasets in the currently active project.

The population parameters, with the acronyms that appear in the
correlation matrix, are:

Adult Female Survival Rate (S/L) COY Litter Survival Rate (CLSR)
Mean COY Litter Size (CLS) Yearling Litter Survival Rate (YLSR)
Mean Y earling Litter Size (YLS) Mating Success 4-Y ear (PHC4)
Mean 2-Y ear-Old Litter Size (TCS)  Mating Success 5-Y ear (PHC5)

COY Survival..1-Cub Litter (S1) Adult Mating Success (LPROD)
COY Survival..2-Cub Litter (S2) Average Age of First Birth (AAFB)
Yearling Survival Rate (Y SR) Adult Male Survival Rate (S/L-M)
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INTERVAL TOGGLE

ANURSUS HELP MENU

Note that in most cases COY litter survival for one cub litters (S1) equals
COY litter surviva for two cub litters (S2).

Select INTERVAL from the menu bar to toggle over to the INTERVAL
component of VITAL RATES. For more information about
INTERVAL, seethe INTERVAL User Interface section below.

On-line Help is available from the ANURSUS Main Menu bar.
Windows Help offers a quick way to find information, such as how to
perform a particular task. Select the Contents and Index option from the
Help Menu to access the list of index keywords and search for a
particular topic. Alternatively, you can access context-sensitive on-line
help about any of the screensin ANURSUS with the <F1> function key.
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INTERVAL User Interface

Introduction to INTERVAL

This section of the help documentation describes the user interface for
INTERVAL and provides an overview of all menu options, commands,
and associated functions.

When you select INTERVAL from the VITAL RATES Main Menu, or
toggle to it from ANURSUS, you will see the INTERVAL Main Menu
bar and the program's main component - the Population Parameter
Values screen. The Main Menu bar offers a File Menu from which you
can Exit from VITAL RATES, an option to toggle over to ANURSUS,
and aHelp Menu for access to on-line help.

‘] Polar Bear Analysis - [INTERVAL] _ | O]

File  Arnursuz  Help

Using INTERVAL

In most birth-pulse populations, mature femaes can produce young
every year. The per capita recruitment term, m,, is typicaly the number
of female young produced per femae in a given year. In models where
both sexes are considered, m, can be the number of young produced per
femae per year. For species with extended parental care (e.g., polar
bears), m, is an abstraction. Annual models that use m, are accurate only
when the population sex, age, and family status distribution does not
change over time. For stochastic or dynamic models that are not at stable
age distribution, have selective harvesting, or selective density effects;
the changes the se/age/family status structure causes errors when ny is
used for species with 2 or 3 year reproductive cycles.

However, in many cases the errors are small relative to measurement
error, or when the dynamics do not cause the sex/age/family status
distribution to change much. There are many useful models that cannot
accommodate the parameters from a multi-year reproduction cycle life
history. These require an estimate of m. Finaly, for comparison to
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POPULATION PARAMETER

VALUES

other species with annual life history schedules, it is useful to have an
estimate of m,.

INTERVAL makes use the reationship between reproductive interval
and reproductive rate: Reproductive Rate = 1/Reproductive Interval. By
estimating the reproduction interval from the ANURSUS parameters,
one also estimates reproduction rate.

The estimate of m, for young per femde is. (COY litter size) ~
reproduction rate.

The other parameters are mainly for comparison between populations,
and because they provide some insight to the consequences of a multi-
year reproduction cycle.

The option Print results of calculations on a range of adult survival rates
alows you to choose whether you wish to view the results of a single
value of adult female survivd rate, or arange of the values.

If arange of values is selected, the estimates are calculated for arange of
annual adult survival rates from 1.00 to 0.81 (increments of 0.01)
because adult survival is sometimes not known. The specified survival
rate is dways included in the order that it occurs within the range given.

INTERVAL offers users the opportunity to explore the effects of
different Population Parameter Values, such as litter size and individua
survival rate, on reproductive and breeding interval values for polar
bears.

‘W] Polar Bear Analysis - [INTERVAL] [_ [O]x]
Fil=  Anurzuz  Help

— Population Parameter % alues
Fun ldentification IEHampIe Run
Description IDefauIl Example Run
Mean Std Dew

|ndividual Cub Survival B ate ID.EE ID.EI?"

Mating Success IEI.S ID.‘I

Litter Size of Covs 175 [0.15

Coy Litter Survival Rate ID.?E ID.DE

Adult Fernale Survival R ate ID.95 ID.EIB Bun
™ Print rezultz af calculations on a range of adult survival rates.

Identify each set of vaues you enter with a uniqgue Run Identification
name and Description, both of which will appear at the top of the run
results report generated by the program. Enter mean and standard
deviation values for each of the five population parameters listed by
typing them into the text boxes provided. Be careful to use numbers that
range between 0 and 1 for each of the rate-based parameters.
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CONDUCTING A RUN IN
INTERVAL

ANURSUS TOGGLE

INTERVAL HELP MENU

The option Print results of calculations on a range of adult survival rates
alows you to choose if you wish to view the results of a single value of
adult femae survival rate or arange of the values.

The estimates are calculated for a range of annual adult survival rates
from 1.00 to 0.81 (increments of 0.01) because adult surviva is
sometimes not known. The specified surviva rate is dways included in
the order that it occurs within the range given.

When you have entered a complete set of population parameter values,
click on the Run command button at the bottom of the screen. This
action triggers INTERVAL to calculate mean, standard deviation, and
standard error vaues for a prescribed set of six reproductive parameters
based on the vaues you entered. At your option these calculations can
be repeated for adult survival rates ranging from a maximum of 100%
down to a minimum of 81% or on a single value you have entered in the
Adult Female Survival Rate.  The results report generated by
INTERVAL isdisplayed in Notepad, and can be printed or saved to afile
from there.

Select ANURSUS from the menu bar to toggle over to the ANURSUS
component of VITAL RATES. For more information about ANURSUS,
see the ANURSUS User Interface section above.

On-line Help is avalable from the INTERVAL Main Menu bar.
Windows Help offers a quick way to find information, such as how to
perform a particular task. Select the Contents and Index option from the
Help Menu to access the list of index keywords and search for a
particular topic. Alternatively, you can go directly to help information
about the screen in INTERVAL by pressing the <F1> function key.
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