Predator-Prey Problems
(((((((((((((((((((((((((((((((((((linked questions))))))))))))))))))))))))))))))))))))))))))

As background for these questions, you might need to know that r=8 for turkeys.

1.  In a local nature preserve, called McKereNeil, as in most 'healthy' ecosystems, there are predator populations.  The most important predator of turkeys is the red fox, and indeed there is a small population of them in McKereNeil.  The number of prey caught per fox per unit time (y) increases linearly with increasing turkey density (N1) according to the following equation:  y = 0.02N.  Therefore, in the Volterra predator prey equations, 0.02 = (A) a, (B) dN1/dt, (C) dN2/dt, (D) p, (E) d. 

2.  If a fox must catch 15 turkeys to raise 1 baby fox, what is the birth rate of foxes, assuming a population of 50 turkeys?  (A) 0.067, (B) 0.0013, (C) 15, (D) 1, (E) incalculable.

3.  If d2 = 0.10, which quadrant of the predator-prey graph below would the 2-species community be in when N1 = 50 and N2 = 3?
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 (A) Quadrant I, (B) Quadrant II, (C) Quadrant III, (D) Quadrant IV, (E) Quadrant V.

((((((((((((((((((((((((((((((end of set)))))))))))))))))))))))))))))))))))

---------------------------------yet more linked questions---------------------------------

Bald eagles primarily eat fish.  The Madison River in Yellowstone National Park is home to a fantastic trout population where a large eagle population nests and feeds on the abundant fish.  The park rangers have been following eagle populations over decades, and have noticed a distinct cycling of their numbers through time.  In the following problem set, we will assume that the eagle-trout population dynamics follow the Volterra predator-prey equations.

4.  Ten eagles are presently found along a 20-mile stretch of the Madison in Yellowstone.  If a single eagle can capture 1/1000th of the trout population each year, and it takes 500 captured trout to provide the energy to produce one baby eagle, what is the eagle birth rate if there are 1,000,000 trout along that stretch of river?

(A) 0.5

(B) 1

(C) 2

(D) 3

(E) 0

5.  If the eagle death rate is 0.25, what is presently happening to the eagle population size?

(A) it is growing

(B) it is declining

(C) it is remaining constant

(D) it is zero

(E) it cannot be determined because we don’t have enough information

6.  If r for the trout population is 0.05, at what eagle population size would the trout population be stable (neither growing nor declining)?

(A) 5

(B) 10

(C) 25

(D) 50

(E) 100

7.  At what trout population size would eagle numbers be constant?

(A) 10,000

(B) 65,000

(C) 125,000

(D) 250,000

(E) 1,000,000

8. Place a single point on the zgi figure below showing where the two populations are at present, relative to the zgi’s, and draw a single arrow from that point showing the trajectory of the two-species predator-prey community.  (worth 1 question if completely correct).
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9.  Although detritivores are consumers, their population dynamics is likely to be quite different from that predicted by the Volterra Predator-Prey equations.  Why?  (A) Because their consumption efficiencies will be very different due to the nature of their food, (B) Detritivores tend to have much lower birth rates than predators, (C) Detritivores have much higher death rates than typical predators, (D) Detritivores cannot be accidentally injured or kill by their prey, (E) Detritivores do not consume a living species, so their population dynamics will not affect the consumed population directly as in predator-prey dynamics.

10.  Explosive synchronous events of well-timed reproduction by long-lived species are well-known in nature:  Simultaneous flowering of bamboo after dozens of years, periodic cicadas, mast seed production in oaks and other plants).  The fact that these species procure an advantage from such behavior relies on overwhelming predator feeding capabilities, which in turn, is a result of: (A) frequency-dependent predation, (B) predator satiation, (C) neutrally-stable cycles, (D) the Volterra Principle, (E) none of the above [hint: don’t choose answer E!]

______________________the next 4 questions are linked_______________________

On a small Pacific island, rats introduced by sailors in the 1700’s have been abundant for years, gradually eating away the native vegetation and making unique plant species go extinct.  The Nature Conservancy has purchased the island in the 1950’s and decided to take a radical approach to protecting the native plants – introduction of a predator, the black rat snake.  Rats are almost all this population of rat snakes finds palatable on the island, so a classic Volterra Predator-Prey cycle is possible.  

11.  If r is 2 for the rats, and it is estimated that a given rat snake can eat 0.001 (or 0.1%) of the rats per snake per unit time, then at what snake population size would rat population growth be zero? (A) 20, (B) 200, (C) 1000, (D) 2000, (E) 10,000.

12.  If it takes 10 caught, killed and swallowed rats to yield one baby rat snake, and the death rate of rat snakes is 0.1, at what prey population size will the predator population stop changing in size? (A) 10, (B) 100, (C) 1000, (D) 10,000, (E) 100,000.

13.  Early on in the snake introduction project, the snake population size is 10 and the rat population size is 12,000.  Which can be said about the two populations? (A) dN1/dt = +  , and dN2/dt =  -,  (B) dN1/dt =  + , and dN2/dt = + , (C) dN1/dt = -  , and dN2/dt = +, (D) dN1/dt = -  , and dN2/dt = -, (E) we couldn’t say anything for sure without knowing r1 and r2.

14.  Over decades of mark-recapture censusing, scientists learn that a predator prey cycle exists on this island, and while the cycle gets perturbed by tropical storms now and then, it always returns to a cycle of the same general amplitude as before the storm.  What could explain this cycling behavior, in theory?  (A) it is a neutrally stable cycle, (B) predator satiation, (C) prey density-dependence, (D) predator satiation and prey density-dependence, (E) frequency dependent predation.

__________________________end of linked questions_______________________
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