BIO 373. Ecology

Answers to Handout 3

Additional Demography Problems

1) Complete the following life table, which represents a grass:

	Age
	# of plants surviving
	lx
	mx
	Px
	lxmx

	0
	1017
	1017/1017 = 1.0
	0
	926/1017 = 0.91
	0

	1
	926
	926/1017 = 0.91
	0
	875/926 = 0.95
	0

	2
	875
	875/1017 = 0.86
	0
	760/875 = 0.87
	0

	3
	760
	760/1017 = 0.75
	150
	625/760 = 0.82
	112.5

	4
	625
	625/1017 = 0.61
	250
	400/625 = 0.64
	152.5

	5
	400
	400/1017 = 0.39
	100
	200/400 = 0.50
	39

	6
	200
	200/1017 = 0.20
	25
	63/200 = 0.32
	5

	7
	63
	63/1017 = 0.06
	0
	0/63 = 0.0
	0

	8
	0
	0/1017 = 0.0
	0
	-
	0













      R0 = 309

A) How many seeds are left by the average five year old plant?

m5 = 100, so 100 seeds
B) What is the probability of a two year old plant living to be three years old?  To be seven years old?

2 ( 3 = l3/l2 = 0.75/0.86 = 0.87

2 ( 7 = l7/l2 = 0.06/0.86 = 0.07
C) Calculate R0 and the generation time.

R0 = 
[image: image1.wmf]= 309

T = 
[image: image2.wmf]= 
[image: image3.wmf]= 3.79
D) Is it possible to accurately estimate the intrinsic rate of increase from this dataset?  

No, the formula r = 
[image: image4.wmf] is only valid when R0 
[image: image5.wmf]1.0.  Since R0((1.0, this formula cannot be used.  It would be possible to use Euler’s equation to get this answer but you are not expected to do this.

2) A scientist walking in a national park for a day collects 121 sheep skulls which she is able to age:  42 were less than one year old when they died, 15 were between one and two years old, 10 were between two and three years old, 21 were between three and four years old, and 33 were between four and five years old.  Analyze this information, paying particular attention to what assumptions you need to make to do your analysis.  Specifically, attempt to develop an lx and Px schedule.

	Age (x)
	# surviving
	lx
	Px

	0
	121
	1
	0.653

	1
	79
	0.653
	0.810

	2
	64
	0.529
	0.843

	3
	54
	0.446
	0.6088

	4
	33
	0.272
	0.0

	5
	0
	0.0
	-


3) The schedule for expectation of further life in an equilibrium population is given below.  In this population, fecundity is constant for all reproductive ages and age class zero is pre-reproductive.

	Age (years)
	0
	1
	2
	3
	4
	5

	Ex
	3
	2.2
	1.8
	1.6
	1.0
	0



Compute schedules for lx, mx, vx, and vx* and calculate the mean generation time.

	x
	Ex
	lx
	mx
	vx
	vx*

	0
	3
	1.0
	0
	1
	0.96

	1
	2.2
	0.9
	0.5
	1.07
	0.61

	2
	1.8
	0.6
	0.5
	0.92
	0.40

	3
	1.6
	0.3
	0.5
	0.8
	0.33

	4
	1.0
	0.2
	0.5
	0.5
	0

	5
	0
	0
	0.5
	0
	-


T = 
[image: image6.wmf]0
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