Sample Problems: Age structure and Demography
[Note: I did not teach about generation time in 2014]

[Also: For the purposes of this exercise only, assume mx=bx = Fx: note this is not generally true, and on future exams I will make clear by the definition of the reproductive parameter what you are being given…recall bx is births at a given age, while Fx is newborns at t+1 per adult age x at time t.  bx is used for R0 calculations, while Fx is used for population projections]
1.  The age structure of a population can help explain:

(A) generation time

(B) long-term population growth rate ()

(C) short-term population trends

(D) net reproductive rate

(E) all of the above

2.  Dolphins are mammals that show a high degree of parental care, thus it is no surprise that they show a survival curve known as:
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(A) Deevey Type I

(B) Deevey Type II

(C) Deevey Type III

(D) Deevey Type IV

(E) Deevey Type V

******************The following 5 questions are linked*******************

The following table is the summary of data taken on a single cohort of musk thistles (Carduus nutans), a noxious invasives biennial plant that was first sighted just north of Morgantown WV in 1852.

	Census Year
	Number of Individuals
	Births Per Individual Present at Beginning of Year

	0
	1,000,000
	0



	1
	10,000 
	10

	2
	                            1,000
	500

	3
	50
	5,000
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3.  What is the probability that a one year old individual will live to be age 2?

(A) 0.001

(B) 0.01

(C) 0.10

(D) 1

(E) 10

4.  Will a newborn individual replace him/herself? [note; for this problem, assume bx=Fx; it doesn’t, generally, but for this, go ahead and assume that]
(A) No, because the net reproductive rate is <1

(B) Yes, because R0=1

(C) Yes, because R0>1

(D) Yes, because it is a prolific seed producer

(E) Yes, because cohorts always replace themselves; otherwise they wouldn’t exist

5. Carduus nutans is called a biennial, but like most biennials it doesn’t ‘strictly’ live 2 years.  What is the generation time of this plant? [note; not taught this yr]
(A) 1 year

(B) 1.962 years

(C) 2 years

(D) 2.176 years

(E) 3 years

6.  A truck camper pulled into a muddy field in North Dakota en route to Yellowstone National Park.  Unbeknownst to the camper, the field was riddled with Carduus nutans.  When the camper reached Yellowstone the next day, the mud washed off in a rainstorm, leaving behind thousands of seeds.  If 250 of these germinated (entering the age 0 class), and they behaved demographically like the cohort above, how many plants would be found there the next year (t+1)? (Assume there were none in Yellowstone to begin with)

(A) 250

(B) 25

(C) 12.5

(D) 2.5

(E) none

7.  Iterating the population projection, how many total plants would be found the year after that (t+2)?

(A) 0

(B) 0.25

(C) 25.25

(D) 100

(E) thousands (but it is impossible to make a projection)

***********************end of linked questions*************************

------------------------------------------linked questions--------------------------------------

The following 3 questions require use of the life table below determined for pikas:
	Age (x)
	Survival (lx)
	Fertility (bx)

	0
	1
	0

	1
	0.9
	0

	2
	0.9
	1.2

	3
	0.2
	2


8.  The net reproductive rate of pikas is: (A) 0, (B) 1.00, (C) 1.48, (D) 1.79, (E) 2.21.

9.  The conditional probability of surviving from age 1 to age 2 (p1) is:  (A) 0.9, (B) 1, (C) 0.22, (D) 0, (E) not calculable, given the data in the life table.

10.  What is the life expectancy of a newborn pika?  (A) 2.63 years, (B) 2.50 years, (C) 1.55 years, (D) 1.66 years, (E) 3.00 years.

----------------------------------------end o linked---------------------------------------------

++++++++++++++++++++++++more linked questions++++++++++++++++++++

The following six questions use the life table data below derived from a cohort study of black-capped chickadees, a small songbird native to North America:

	Age (x)
	lx
	mx=Fx

	0
	1
	0

	1
	.4
	0.5

	2
	.16
	2

	3
	.04
	3


11.  What type of survivorship curve is illustrated by the chickadee data?

(A) Deevey Type I

(B) Deevey Type II

(C) Deevey Type III

(D) Deevey Type IV

(E) Deevey Type V

12.  First, determine the expected lifetime offspring production of a newborn chickadee.

(A) 0

(B) 0.50

(C) 0.64

(D) 2.50

(E) 5.50

13. What is the generation time of chickadees in this population? [not taught this yr]
(A) 0.64 y

(B) 1 y

(C) 1.875 y

(D) 2.206 y

(E) 3 y

14. What is the probability that a chickadee will survive from age 2 to age 3?

(A) 1

(B)  0.16

(C) 0.04

(D) 0.5

(E) 0.25

15.  If the present chickadee population has N0=10, N1=20, N2=5, and N3=8, what would you project the total chickadee population size will be one year from now?

(A) 13

(B) 43

(C) 44

(D) 57.25

(E) 106

16. Is the population in a stable age distribution?

(A) Yes

(B) No.  I know this because the number of individuals in each class changed between now and one year from now.

(C) No.  I know this because the proportion of individuals in each class changed between now and one year from now.

(D) No.  I know this because the eigenvalue of the matrix is not 1.

(E) No.  I know this because a cheery bird such as the chickadee cannot possibly be SAD.

+++++++++++++++++++++++enough already!+++++++++++++++++++++++++++

