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Input Data Required for VORTEX

1) Do you want to incorporate inbreeding depression? Yes or No __________

Yes, if you think inbreeding might cause a reduction in fertility or survival

No, if you think inbreeding would not cause any negative impact

If you answered “Yes” to Question 1), then we need to specify the severity of the impacts of inbreeding by answering the following two questions:

1A)
How many lethal equivalents exist in your population? ________


“Lethal equivalents” is a measure of the severity of effects of inbreeding on juvenile survival. The median value reported by Ralls et al. (1988) for 40 mammal populations was 3.14. The range for mammals reported in the literature is from 0.0 (no effect of inbreeding on survival) to about 15 (most inbred progeny die). 

1B)
What proportion of the total lethal equivalents is due to recessive lethal alleles? _______


This question relates to how easily natural selection would remove deleterious genes if inbreeding persisted for many generations (and the population did not become extinct). In other words, how well does the population adapt to inbreeding? The question is really asking this: what fraction of the genes responsible for inbreeding depression would be removed by selection over many generations? Unfortunately, little data exist for mammals regarding this question; data on fruit flies and rodents, however, suggest that about 50% of the total suite of inbreeding effects are, on average, due to lethal alleles.

2)
Do you want environmental variation in reproduction to be correlated with environmental variation in survival? Yes or No ________

Answering “Yes” would indicate that good years for breeding are also good years for survival, and bad years for breeding are also bad years for survival. “No” would indicate that annual fluctuations in breeding and survival are independent.

3) Breeding system: Monogamous or Polygynous? ________

4) At what age do females begin breeding? ________

5) At what age do males begin breeding? ________

For each sex, we need to specify the age at which the typical animal produces its first litter. The age at which they “begin breeding” refers to their age when the offspring are actually born, and not when the parents mate.
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6) Maximum breeding age? ________

When do they become reproductively senescent? VORTEX will allow them to breed (if they happen to live this long) up to this maximum age.

7) What is the sex ratio of offspring at birth? ________

What proportion of the year’s offspring are males?

8) What is the maximum litter/clutch size? ________

9) In the average year, what proportion of adult females produces a litter/clutch? ________

10) How much does the proportion of females that breed vary across years? ________

Ideally, we need this value specified as a standard deviation (SD) of the proportion breeding. If long-term quantitative data are lacking, we can estimate this variation in several ways. At the simplest intuitive level, in about 67% of the years the proportion of adult females breeding would fall within 1 SD of the mean, so (mean value) + SD might represent the breeding rate in a typically “good” year, and (mean value) – SD might be the breeding rate in a typically “bad” year.

11) Of litters that are born in a given year, what percentage have litters/clutches of …

1 offspring? ________

2 offspring? ________

3 offspring? ________

4 offspring? ________

(and so on to the maximum litter size).

12) What is the percent survival of females …

from birth to 1 year of age? ________

from age 1 to age 2? ________

from age 2 to age 3? ________ (no need to answer this if they begin breeding at age 2)

from age x to age x+1, for adults? ________

13) What is the percent survival of males …

from birth to 1 year of age? ________

from age 1 to age 2? ________

from age 2 to age 3? ________ (no need to answer this if they begin breeding at age 2)

from age x to age x+1, for adults? ________

14) For each of the survival rates listed above, enter the variation across years as a standard deviation:

For females, what is the standard deviation in the survival rate

from birth to 1 year of age? ________

from age 1 to age 2? ________

from age 2 to age 3? ________ (no need to answer this if they begin breeding at age 2)

from age x to age x+1, for adults? ________

For males, what is the standard deviation in the survival rate
from birth to 1 year of age? ________

from age 1 to age 2? ________

from age 2 to age 3? ________ (no need to answer this if they begin breeding at age 2)

from age x to age x+1, for adults? ________

15) How many types of catastrophes should be included in the models? ________

You can model disease epidemics, or any other type of disaster, which might kill many individuals or cause major breeding failure in sporadic years.

16) For each type of catastrophe considered in Question 15, 

What is the probability of occurrence? ________

(i.e., how often does the catastrophe occur in a given time period, say, 100 years?)

What is the reproductive rate in a catastrophe year relative to reproduction in normal years? ________

(i.e., 1.00 = no reduction in breeding; 0.75 = 25% reduction; 0.00 = no breeding)

What is the survival rate in a catastrophe year relative to survival in normal years? ________

(i.e., 1.00 = no reduction in survival; 0.75 = 25% reduction; 0.00 = no survival: population extinction)

17) Are all adult males in the “pool” of potential breeders each year? Yes or No ________

(Are there some males that are excluded from the group of available breeders because they are socially prevented from holding territories, are sterile, or otherwise prevented from having access to mates?)

18) If you answered “No” to Question 17), then answer at least one of the following:

What percentage of adult males is available for breeding each year? ________

or

What percentage of adult males typically sires a litter each year? ________

or

How many litters are sired by the average breeding male (of those that sired at least one litter)? _____

19) What is the current population size? ________

(We will assume that the population starts at a “stable age distribution”, rather than specifying ages of individual animals in the current population.)

20) What is the habitat carrying capacity? ________

How many animals could be supported in the existing habitat?
(We will assume that the habitat is not fluctuating randomly in quality over time.)

21) Will habitat be lost or gained over time? Yes or No ________

If you answered Yes to Question 21), then …

22) Over how many years will habitat be lost or gained? ________

23) What percentage of habitat will be lost or gained each year? ________

24) Will animals be removed from the wild population (to bolster captive stocks or for other reasons)? Yes or No ________

If “Yes”, then,

At what annual interval? ________

For how many years? ________

How many female juveniles? _______ 1-2 year old females? _______ 2-3 year old females? _______ adult females? ________ will be removed each time.

How many male juveniles? _______ 1-2 year old males? _______ 2-3 year old males? _______ adult males? ________ will be removed each time.

25) Will animals be added to the population (from captive stocks, etc.)? Yes or No ________

If “Yes”, then,

At what annual interval? ________

For how many years? ________

How many female juveniles? _______ 1-2 year old females? _______ 2-3 year old females? _______ adult females? ________ will be added each time.

How many male juveniles? _______ 1-2 year old males? _______ 2-3 year old males? _______ adult males? ________ will be added each time

Note: VORTEX has the capability to model even more complex demographic rates, if a user thinks that greater specificity is needed. For example, breeding or survival rates could be specified as functions of age. Contact Philip Miller or Kathy Traylor-Holzer, Program Officers with CBSG, if you would like to learn more about this additional flexibility.
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