MODELLING POPULATIONS BY LESLIE MATRICES

1) A population of bats living in a cave is studied and the following data is collected.

Age (months) 0-6 6-12 12-18 | 18-24
Initial population | 4500 1800 900 130
Birth rate 0 1.9 1.5 0-7
Death rate 0-5 0-2 0-6 1

(a) Calculate the survival rates.
(b) What is the total population after 6, 12, 18 months and after 5 years?
(c) In the long term, what is the % increase in the population every 6 months?

2) A population of kangaroos is studied and the following data is collected.

Age (years) 0-2 2-4 4-6 6-8 8-10
Initial population | 3400 2500 2300 1750 650

Breeding rate 0 0 3-9 2.7 0-9

Survival rate 0-5 0-8 0.7 0-4 0

Suggest a suitable culling rate to maintain a stable population if the culling is carried out
every 2 years.

3) A population of buffalo in a certain area is farmed as a resource. The following data is
available.

Age (years) 0-1 1-2 2-3 3-4 4-5 6-7
Initial population | 2350 2000 2000 1450 825 400

Breeding rate 0 0 1.5 1.7 1.2 04

Survival rate 0-6 0-7 0-9 0-5 0-3 0

Investigate the effect on the population of different harvesting rates and prepare a report.
Only buffalo aged 2 - 4 years would be slaughtered for the meat and the skins.
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