Midterm 3

Biology 221, Spring 2009

Form A

Name:_____________________


Clicker Number:________

*Place your name and clicker number on this page 

*Carefully bubble in your name,  student 700 number, and the form you are using on the answer sheet
*Use a #2 pencil

*You may use a calculator

*There is an equation sheet at the end of the exam for your use anywhere in the test

*Unlike with Dr. McGraw’s clicker quizzes, this exam is to be entirely your work
*Please:

•remove hats [image: image1.jpg]



   
•close notebooks [image: image2.jpg]



•turn off and put away cell phones[image: image3.jpg]S




*Answer as many questions as you can by picking the BEST answer

*If you have a question, raise your hand
-----------------------------------3 linked questions----------------------------------

You have learned that whitebark pine is a favorite food of grizzly bears in Yellowstone park.  So, in a whitebark pine forest, each fall grizzlies will fatten themselves silly by plopping down under whitebark pine trees and noshing the pine nuts.  They’re actually raiding squirrel middens; little plots where squirrels have buried the cones.  The bears can smell these middens under 6 ft of snow and go after them!

1. With this knowledge base, you reason that seeds directly under trees will rarely survive, but if the seed is dispersed some distance from the parent, you may get successful tree seedlings growing from the seeds.  In turn, you reason this could give rise to uniform (i.e., spaced) dispersion of whitebark pine.  If you place fifty 20 m x 20 m quadrats at random in a Whitebark Pine population on the side of Mt. Washburn in the park, and find a mean of 3.5 trees/quadrat, with a variance of 5.6 trees/quadrat, what would you conclude about the dispersion pattern?

(A) It was indeed uniform

(B) It was random

(C) It was clumped

(D) It was dense

(E) It was sparse

2.  A hectare is 100 m x 100 m.  If an aerial remote sensing image of Mt. Washburn reveals 865 hectares of whitebark pine forest, how many trees would you estimate there are in the population?

(A) 151,375

(B) 75,688

(C) 3,028

(D) 121,100

(E) cannot be estimated

3.  Given the procedure described above, what method did you use to estimate N?

(A) direct counts

(B) quadrat method

(C) mark-recapture

(D) double mark-recapture

(E) haphazard counts

-------------------------------------------end of linked questions-----------------------------

^^^^^^^^^^^^^^^^^^^^^^^^^^^^Linked Questions^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

Bison are the largest mammals in North America.  In Yellowstone Park bison are the ‘king herbivores’; they are so large and powerful, predators only rarely take them down.  In addition, they are the main grazing animals (elk and moose more often browse woody vegetation), so the main control over their population growth is intraspecific competition.  
4.  Which equation would you use to compute the population growth rate of bison at a particular population size?
(A) 
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(B) 
[image: image5.wmf]
(C) 
[image: image6.wmf]
(D) 
[image: image7.wmf]
(E) 
[image: image8.wmf]
5.  In 1997, Yellowstone experienced a severe winter that cut the bison herd in half to 1200 animals.  Since that time the bison have had their usual population trajectory governed by density dependence.  If r = 0.6 and K = 2400, what would the bison population be by 2007?

(A) 1200

(B) 2136

(C) 2242

(D) 2394

(E) 2400

6.  If a ‘super-wolf’ population evolved that primarily fed on bison (as may be happening in Hayden Valley!), and they were ‘super-smart’, so they maintained the bison population at a population size of 1200, why would they do this?

(A) Because at this population size, the bison population is growing the fastest.

(B) Because at this population size, the bison population is the largest.

(C) Because at this population size, the density of bison would make them easy to find.

(D) Because at this population size, there would be plenty of old bison to cull from the herd.

(E) Because at this population size, bison would care less about predators, making hunting easier for the wolves.

^^^^^^^^^^^^^^^^^^^^^^^^^^^^End of bison q’s^^^^^^^^^^^^^^^^^^^^^^^^^^^^

=======================3 linked problems=================

Any national park is an ‘island’ surrounded by land that is managed for a different purpose.  Thus, conserving species is a constant challenge in a number of ways.  One of the challenges almost all parks face is invasive species.  What worries managers most about invasives is their potential for explosive exponential population growth.  One such invasive has found a home in a few of Yellowstone’s river ecosystems: the New Zealand mudsnail.

To study the unconstrained growth of mudsnails, researchers have created upper and lower barriers along 100 m of a pristine, uncolonized tributary of the Firehole River.  They then deliberately introduced 10 mudsnails in summer 2005.  They came back in summer 2008 and censused the entire 100 m stretch, removing every mudsnail they found.  By the end of the 2008 census, they had found 28,642 mudsnails in that same stretch of river.  
7.  Which of the following variables is NOT known, from the information given?

(A) r

(B) N(0)

(C) N(3)

(D) t

(E) all of the above are given

8.  What equation would you use as a starting point to determine the intrinsic rate of increase of mudsnails in this ideal habitat?

(A) 
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(B) 
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(C) 
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(D) 
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(E) 
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9.  What is the intrinsic rate of increase of mudsnails?

(A) 0

(B) 1.49

(C) 1.99

(D) 2.65

(E) 3.42

=======================end of linked====================

**************************6 linked questions******************

Pronghorns are antelope-like animals of the western prairie.  They’re extremely fast (clocked at speeds up to 60 mph! That’s a 1.36 second 40-yard dash! And you thought Pat White was fast).  They can live 10 years in some places but in Yellowstone, a relatively extreme environment for them, they rarely live beyond age 5.  The following life table has been measured based on following a cohort of 100 pronghorn from birth until death:

	Age class (x)
	lx
	px
	mx
	
	
	

	0
	1
	.8
	0
	
	
	

	1
	.8
	.9
	0
	
	
	

	2
	.72
	.9
	1
	
	
	

	3
	.648
	.5
	1.5
	
	
	

	4
	.324
	.1
	1
	
	
	

	5
	0
	0
	0
	
	
	


10.  What is the probability that a newborn pronghorn will survive to age 4?

(A) 0.1

(B) 0.324

(C) 0.648

(D) 1

(E) 0

11.  How many offspring would a newborn pronghorn be expected to produce throughout it’s lifetime (on average)?

(A) 0

(B) 3.501

(C) 3.222

(D) 1

(E) 2.016

12.  What is the generation time of pronghorn in Yellowstone Park?

(A) 2.0 y

(B) 2.8 y

(C) 3.0 y

(D) 4.1 y

(E) 5.0 y

In 1988, the drought that year (which in turn resulted in widespread fires) resulted in a major mortality event in the pronghorn population, leaving a preponderance of older individuals in the population, and thereby altering the age structure.  Twenty years later, the following age structure was observed in one population: N0 = 20, N1 = 10, N2 = 8, N3 = 14, N4 = 5, N5=0.

13.  How many newborns (N0) would be expected in 2009?

(A) 3.5

(B) 8

(C) 29

(D) 34

(E) 39.7

14.  How many individuals in total would be expected in 2009?

(A) 57

(B) 39.7

(C) 73.7

(D) 82.6

(E) 112.1

15.  Is the 2008 population in a stable age distribution? And how do you know?

(A) Yes.

(B) No. The number in each age class has shifted between 2008 and 2009.

(C) No. The proportion in each age class has shifted between 2008 and 2009.

(D) No. The population was declining in 1988 due to drought, but now it is increasing.

(E) It is impossible to tell whether the 2008 population is in S. A. D.

*****************************end of linked q’s*************************

16.  The  numerical response of plants to density in plants differs from that of animals in that:

(A) plants do not consume more resources as they grow

(B) plants do not increase in numbers

(C) plants increase in density followed by a decrease in density

(D) plants decrease in density followed by an increase

(E) plants do not change in numbers over time; they just change in size

 17.  Wolves in Yellowstone reached an N of 171 in 2007, but dropped to 124 in 2008.  Why?

(A) they were undergoing density-dependent thinning

(B) they left the park

(C) they overshot their carrying capacity

(D) they were afflicted with disease

(E) no one knows why the wolf population dropped

18.  Social animals such as Yellow-bellied Marmots (these look like sleek groundhogs) presumably derive a benefit from living in groups.  In the case of marmots, it seems likely that many eyes are better than one set, when it comes to detecting nearby predators such as golden eagles.  With global warming, high elevation marmot populations may get ‘pinched off’ the top of mountains where they are now found (the habitat will no longer be suitable).  Park personnel may need to transport them to new locales to establish new colonies in the future, to ensure their survival.  The density-dependent phenomenon that managers should be aware of when doing such transplants is known as:

(A) the Allee effect

(B) the Volterra principle

(C) the Deevey curve

(D) character displacement

(E) carrying capacity

19.  Species 1                                   Species 2

The type of relationship described by the two-species interaction above is called:

(A) Competition

(B) Amensalism

(C) Predator-Prey

(D) Commensalism

(E) Mutualism

######################5 linked questions######################

Wolves and coyotes have a somewhat odd form of competition.  They eat a number of the same food items (e.g., hares, voles, etc.), but the coyote also scavenges food from wolf kills of larger prey.  One might not think this is “competition” because clearly the coyotes are not allowed to come to the kill until the wolves are finished eating.  However, the carcasses do disappear more quickly with coyotes around, such that wolves will have to find and kill another elk or bison more quickly when their food is eaten by coyotes.  Occasionally wolves get rather feisty about the wily coyotes and will chase and even kill them.  The other element is that wolves bring down food that coyotes could never kill themselves, potentially benefiting (not competing with) coyotes.  But in general, we can treat this system like two competing species because of the aggressive territoriality wolves show toward coyotes.  For Yellowstone Park, let us assume K for coyotes (species 1) is 500 while K for wolves (species 2) is 200.  The competitive effect of wolves on coyotes 0.8 while the competitive effect of coyotes on wolves is 0.2.

20. First, how many coyotes could the park support if wolves were not present (a relevant question, since there were no wolves prior to their re-introduction in 1995)?

(A) 200

(B) 1000

(C) 500

(D) 250

(E) 625

21.  How many coyotes would equal one wolf from the standpoint of a density effect of coyotes on wolf populations?

(A) 0 (they cannot be equated)

(B) 1 (they use similar resources)

(C) 0.2

(D) 5

(E) 625

22.  Why is a > b, given that both wolves and coyotes eat some of the same food items?

(A) the wolves are more strongly territorial and so competition involves both interference and exploitation

(B) each wolf is bigger than each coyote, so it would consume more resources

(C) wolves are favored by park managers

(D) there is more for wolves to eat

(E) both A and B are possible explanations

23.  What is the expected outcome of the competitive interaction between wolves and coyotes in the long run?

(A) coyotes will win

(B) wolves will win

(C) coyotes and wolves will coexist

(D) either one or the other could win (conditional competitive exclusion)

(E) both will go extinct

24.  Assuming the coyote and wolf carrying capacities are fixed (i.e., not changing), and the effect of the coyote on the wolves won’t change, how strong would the effect of wolves on coyotes have to be in order to drive coyotes extinct? (hint, what is the boundary condition for extinction?)

(A) a = 0.8 is enough

(B) a = 1

(C) a = 1.4

(D) a = 2.5

(E) a = 10

###########################end of wolve-coyote q’s##################

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Linked questions!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

The Lamar Valley is the stage for one of the most primitive, yet accessible predator-prey dramas anywhere in the continental U.S. (as depicted in “In the Valley of the Wolves”).  Clearly this is a multi-species complex wild community with many interactions, but at the heart of it all is the interaction between wolves and elk.  Let us assume for the time being that the wolf-elk interaction is governed by the Volterra predator-prey equations we learned in class.

25.  Let us assume that the intrinsic rate of increase for elk is 0.2 and that the elk population is steady (zero growth) when the wolf population size is 20.  What is the predation efficiency (p) for wolves?

(A) 0

(B) .005

(C) .01

(D) .02

(E) p cannot be calculated because we don’t know N1. 

26.  Let us assume the death rate of wolves is 0.2.  If the elk population size is 1000 when the wolf population is not changing in size, how many captured/eaten elk does it take to produce one baby wolf?

(A) 1000

(B) 50

(C) 10

(D) 2.5

(E) 0.02

27.  If the wolf population is 12 and the elk population is 842, which quadrant of the diagram below are the two populations in?

[image: image14.wmf]
(A) I

(B) II

(C) III

(D) IV

(E) none of the above; they are at the intersection of the zero-growth isolines.

28.  If, in reality, elk density-dependence and wolf satiation were components of the population dynamics of this system, what kind of population change would be expected over several decades?

(A) a neutrally-stable cycle

(B) a stable limit cycle

(C) cycling in to a stable equilibrium point

(D) A or C

(E) B or C

29.  If wolves pay little attention to hunting elk when elk are at low N’s, but suddenly begin hunting them at a much higher rate when the elk reach intermediate population sizes, what new process would need to be included in our theoretical understanding of the 2-species dynamic?

(A) the Volterra principle

(B) character displacement

(C) frequency dependence 

(D) predator satiation

(E) exponential population growth

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!end of wolf-elk questions!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

30.  One of the side effects of the wolf reintroduction has been that the elk herds keep on the move more.  This is thought to reduce browsing on young shrub and tree seedlings, which in turn, has allowed these trees to grow bigger, especially near streams where elk used to herd up.  Now certain species of shrub-nesting birds have returned to the park in places that have not been seen for decades.  These birds do not consume any resources that the wolf consumes, but clearly the birds have benefited.  How would you describe the wolf-bird relationship in this case?

(A) commensalism

(B) mutualism

(C) competition

(D) predator-prey

(E) amensalism

-





0








_1174033497.unknown

_1174033722.unknown

_1174109677.unknown

_1174033533.unknown

_1174033440.unknown

