the ratio of the number of individuals captured to the number of marked individuals captured.
Population size, N = M × n ÷ m
= (180 butterflies) × (210 butterflies) ÷ (30 butterflies)
N Q#
=1260
butterflies
Read pgs. 584-587 Do
1 pg.
592
Statement: The population of the butterflies in in the park is 1260.
Section 12.1 Questions, page 592
1. (a) Dispersion may be random, uniform, or clumped.
(b) Answers may vary. Sample answer: No, population dispersion patterns vary through time in
response to the supply of resources and seasonal habitat changes.
2. Answers may vary. Students’ answer will depended on the website chosen, however
observations might include how many times a mother feeds hatchlings, and what they are fed, or
the duration of sleep and waking cycles. Sample answer:
(a) Elephants.
(b) The elephants travelled between 0.89 and 1.58 km each day.
(c) The elephants spent most of their time in forests on dry land below 300 m above sea level.
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(d) As a result of the Asian carp invasion there is a reduction in the population of native species,
causing an economic impact on commercial, Aboriginal, and sport fisheries.
(e) Control efforts currently in place include the release of the toxic chemical rotenone and the
Read pgs. 584-587 Do Q# 1 pg. 592
placement of an electric barrier that makes fish uncomfortable as they approach, causing them to
swim in the opposite direction.
5. Answers may vary. Sample answer: Could the earth’s resources sustain such a population? If
not, how large a human population can live decently on this planet? What steps can we take now
to avoid growing beyond our carrying capacity?
6. (a) Given: initial population, N1 = 650
intrinsic growth rate, r = 0.450/day
Required: initial instantaneous growth rate
Analysis: initial instantaneous growth = r × N
Solution: Calculate the initial instantaneous growth.
initial instantaneous growth = r × N
=r×N
= (0.450/day) × (650)
initial instantaneous growth = 292.5
Statement: When the population size is 650, the initial instantaneous growth rate is 292.5
individuals per day.
(b)
Given:
growth
rate, rLtd.
= 0.450/day
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Required: doubling time, td
Analysis: td = 0.69 ÷ r
Solution: Calculate the time it will take for the population to double in size.
Use the following formula:
td = 0.69 ÷ r
= 0.69 ÷ (0.450/day)
= 1.533 day
Statement: The mosquito population will double in size every 1.533 days.
(c) The population of mosquitoes will exceed 1 000 000 after 11 doubling periods, where the
population will be 1 331 200, N1 × 2P. This represents 16.8 days, td × P.
7. Given: shrew population sizes, Ni = 100, 275, 450, 600, 825, 1000, 1500
intrinsic growth rate, rmax = 1.0
carrying capacity, K
= 1500
Required: population growth rates based on population sizes, dN/dt
Analysis: dN/dt = rmax× Ni × ((K – Ni) ÷ K))
Solution: Determine the population growth rate for each of the population sizes.
Where N = 100,
dN/dt
= rmax× Ni × ((K – Ni) ÷ K))
= (1.0) × (100) × ((1500 – 100) ÷ (1500))
dN/dt = 93.3
Where N =275,

dN/dt = rmax× Ni × ((K – Ni) ÷ K))
= (1.0) × (275) × ((1500 – 275) ÷ (1500))
dN/dt = 224.6

Where N =450,

dN/dt = rmax× Ni × ((K – Ni) ÷ K))
= (1.0) × (450) × ((1500 – 450) ÷ (1500))
dN/dt = 315

Where N =600,

dN/dt = rmax× Ni × ((K- Ni) ÷ K))
= (1.0) × (600) × ((1500 – 600) ÷ (1500))
dN/dt = 360

Where N =825,

dN/dt = rmax× Ni × ((K- Ni) ÷ K))
= (1.0) × (825) × ((1500 – 825) ÷ (1500))
dN/dt = 371

Where N =1000,

dN/dt = rmax× Ni × ((K- Ni) ÷ K))
= (1.0) × (1000) × ((1500 – 1000) ÷ (1500))
dN/dt = 333

