Name: ______________           Email: ____________________________   MARS 6920_Spring 2010


Homework Set #4 (10 points)
1) Read the book chapter entitled “Whaling Models for Cetacean Conservation” by Mark Boyce and answer the following questions:

Define these acronyms and explain the following terms (+0.25 each):  

MSY:

NMP:

RMP:

DT:  

2) List the three management criteria of the RMP (+0.25 each):

3) Calculate the depletion (DT) for the Southern Right Whale population.  Assume the current year is 1993 and use the abundance data in Table 8.1.  (+0.25)

Explain how does the depletion parameter (DT) affect the population growth shown in equation 1 (+0.25). Hint:  Imagine you start with three different population sizes N(t), relative to virgin biomass (No), such that Nt = 100% No, Nt = 50% No, and Nt = 0% No.  For these three Nt population sizes, calculate N(t+1) as a function of No, assuming no whaling (C = 0) and a population growth rate (r = 0.07 per year).  (+0.25 each) Hint: Use DT  to replace every Nt with No in the equation, and solve for N(t+1) as a function of No.  Please show me your work to get partial credit (+1).
4) Using figure 8.1, answer these questions (+0.25 each):
i) Which management approach will yield the highest catch, when the population size is 50% of the virgin abundance (unexploited population) (circle the right answer):

MSY

RMP              NMP        All yield the same           Cannot tell from data
ii) Which management approach will yield the highest catch, when the population size is 100% of the virgin abundance (unexploited population) (circle the right answer):

MSY

RMP              NMP        All yield the same           Cannot tell from data
iii) Which management approach will yield the highest catch, when the population size is 54% of the virgin abundance (unexploited population) (circle the right answer):

MSY

RMP              NMP        All yield the same           Cannot tell from data
iv) Which management approach will yield the highest catch, when the population size is 60% of the virgin abundance (unexploited population) (circle the right answer):

MSY

RMP              NMP        All yield the same           Cannot tell from data
5)  Using the data from Table 8.1, calculate the depletion for the (DT) “global” Sei and Minke Whale populations (+0.50 each).  Explain this result in light of figure 8.2, and in the context of the “competition release” hypothesis (+0.50).
6) Read the paper entitled “Incorporating uncertainty into management models for marine mammals” by Barbara Taylor et al. and answer the following questions:

Define these acronyms and explain the following terms (0.25 each):  

MNLP:

PBR:

FR:

      OSP:  

7) List four management objectives of Marine Mammal management in the US (+0.25 each):

8) Harbour porpoise in the Gulf of Maine have been estimated at Nmin = 48,285, and have a Rmax = 0.04 per year.  Calculate PBR for the default scenario (Fr = 0.5) (+0.25).  If the estimated mortality is 1570 porpoises per year, is this fisheries bycatch sustainable?  Justify your answer by relating the observed mortality to the calculated PBR value (+0.25).  Finally, figure out the Rmax that the population would need to reach to suffer no change in population size (e.g., PBR = 1570) (+0.5).

9) Define when a marine mammal population is “depleted” and “strategic” (+0.5).  Think about how these two definitions require different types of data and how they provide different perspectives on the conservation status of the species.  Which criterion is better suited to study bycatch impacts – why? (+0.25).  Which criterion is better suited for studying competition with other species (e.g., penguins / seals) – why? (+0.25)
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