BIO 320 — Fundamentals of Ecology

Summer 2010

Brief Outline of Material for Exam 2

Exam 2 will cover Chapters 8-14 of your text. The format will be similar to Exam 1

Behavioral Ecology

Sexual Selection

I Sexual dimorphism

I Male-male competition: favors:

I 1 large size, weapons, Pghting ability

I 1 bright colors as dominance signal

I 1 alternative reproductive strategies

I Female choice

I 1 Choice of resources

I 1 Good genes

I 1 Sensory bias

I I Sexy son/runaway

Asymmetry in parental investment

I Females: lage, costly eggs

I Males: cheap sperm

I Sex role reversal

Sexual selection examples

I Scorpion Ries: nuptial gifts

I Guppies: predation vs sexual selection

Territoriality

I Costs: (enay, risk of injury)

I Benebts (exclusive use)

I Optimal territory size

' Hummingbirds

Social behavior

I solitary

I permanent social groups

I transient groups

Benebts of groups

I Predator protection

I 1 vigilance, group defense, selbsh herd

I Foraging

I 1 learn locations; cooperative huntig

I Access to mates

Costs of groups

I Predation & disease risks

I Competition for food, mates

Examples: guppies, penguins, lions

Mammal social agganization

I Size! diet! spacing mating systenh
sexual dimorphism

I Ungulates: types I-IV

Altruistic Behaviors

I Eusociality

I Kin selection_

I I Hamilton®rule: RB>C

I 1 Relatedness

Cooperative breeding White-fronted Bee-eater

I preferentially help relatives

I best strategy is breeding

I habitat saturation

Behavioral Ecology, continued
Eusociality

I colonies with sterile workers

I castes

I Haplodiploidy (Hymenoptera)

I 1 sisters more closely related
I Unable to live alone

I Naked mole rats

Populations

I Boundaries

I Characteristics

Distribution

I Range

I Limited by environment

I 1 rainfall, climate, pH, etc

I I barnacles

I Habitat selection

I 1 pufbns

I Barriers to dispersal

I 1 egrets, starlings

I Dispersal

I 1 climate change

I Metapopulations

I I Sources vs sinks
Dispersion

I Clumped

I Regular or Uniform

I Random

I Scale

Density vs size

Demography

Life tables

I Cohort vs static vs age distribution life tables
I Survival (mortality)

I Survivorship curves

I types |, I, 1l

I Age structure

I 1 stable vs declining vs increasing
I I demographic history

I Fecundity

I Net reproductive rat&Ro=" Lamn.

I Generation timel="( xlun.)/Ro

I Per capita rate of increase/nRo/T
Population growth

' AN=B-D+I-E
' r=bBEr+iEr
I Geometric, #¥..//N;,  N=No#
— Mmadt
| Exponential, dN/dt=rmaN; Nt = No€

I Scots pine, whooping crane, Eoollared dove
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Populations, continued
Logistic growth
! Carrylng capacity

=r, Nf}f— =r Nﬁ N&
(=N A

!
! Overshoot K

I Fluctuations

Population regulation

I Density dependent N usually biotic

I Density Independent N usually abiotic

Life Histories

I Tradeofs

I Variation

I Important life history variables
Optimal clutch size

I Great tits

I Lack® hypothesis

I Long-term impacts

Offspring size

I Stator limbatus on acacia vs palo verde
I Interspecibc patterns

I 1 darters, fruit Bies, plants

I Growth form, dispersal vs seed size
I Bird fecundlty VS mortality

Growth vs Reproduction vs mortality

I Trees, bsh, lizard

Senescence

I Accumulation of damage

I Trade-of hypothesis

I Longevity vs fecundity in fruit By

I Early vs late breeding in Rycatcher

I Extrinsic mortality

I 1 Opossums, seals, squirrels

Life History Strategies

I rvs K selected

I Opportunistic vs Equilibrium vs Periodic

Competition

I Intraspecibc vs interspecibc

I Scramble competition

I Interference competition

Niche

I Fundamental vs realized

I Competitive exclusion principle
I Semibalanus vs Chthamalus
Lotka-\blterra

dN, Ki=N; —a,N,
T rmaxlNl -,
I dt K,
| N, =K; -a;,N, N, =K," #,N,
I Paramecia
|

Dipodomys vs other rodents

Summer 2010

Competition, continued
Resource Partitioning

I Anolis lizards
Character displacement
I Galapagos bPnches

I Israeli wild cats

Exploitation
I Predation: predatpprey

I Herbivory

I Parasitism

I 1 parasite, host

I 1 parasitoid

I 1 pathogen

I Kleptoparasitism

I Brood parasitism

! Slave making

Parasite strategies

I Complex life cycles

I Trematodeicocoelium

I Parasitoid wasplymenoepimecis

I Parasitoid waslyptapanteles

I Gall makers: Goldenrod gall By

I Pseudol3owers

Ecological consequences of exploitation
I CaddisRy larvae on algae

I Prickly pear v&actoblastis moth

I Mange vs foxes vs hares
Predatoiprey cycles

I Lynx-snowshoe hare

I 1 food availability vs predator driven

! Iaol\tlka -\blterra
! dth =Ny " pN,N,
I 1 reciprocal oscillations

I Azuki bean weevil & parasitic wasp
Dispersal between populations
Refuges

I Spacial refuges

I 1 low density

I Numerical refuges

|

|

|

p_dep

I predator satiation
I periodical cicadas
Size refuge
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General Review & Practice Questions
These questions are to help you study. The format will be similar to the first exam.

¥What are some of the features of the exaggerated traits that Darwin suggested might be problematic for
his theory of natural selection?

¥What solution did Darwin suggest for the evolution of exaggerated tvdha® are the two
mechanisms by which this operates?

¥Why are males usually competitive and females choosy? Explain how the Oexceptions prove the rule.O

¥What kinds of traits may evolve as a result of male-male competition? How do they increase a maleO
reproductive success?

¥ On what bases should females choose mates?

¥What are the roles of both female choice and male-male competition in scorpion RBies?
¥What factors inf3Buence the evolution of color patterns in male guppies?

¥What is a territory®hat are the costs and benebts of defending a territory?

¥ Describe the theoretical model of optimal territory deféfntet data support the idea of optimal
territory size.

¥Why live in groups®™hy not live in groups? Support your answers with examples where appropriate.
¥ How does the size African ungulates &ct diet, spacing, social behaviand sexual dimorphism?

¥ How didw.D. Hamilton suggest that altruistic behavior could evolve? Be able to write and apply
Hamilton®rule, if given costs, benebts, and relatedness.

¥What are the roles of kin selection and habitat saturation in the evolution of cooperative breeding in the
white-fronted bee-eater

¥What is eusociality? How does it fdif from cooperative breeding? In what animals does it occur?

¥Why is eusociality more common in the Hymenoptera than in other animals? Is this mechanism
sufficient t0 account for the evolution of eusociality?

¥What are some key characteristics of populations?

¥What are the main factors that limit the distribution (range) of a population or species? Give an
example of each.

¥ Describe the changes in population distribution in response to warming after the last ice age.

¥What is a metapopulatiovhy are they important to understanding population dynariidst is the
difference between a sink and a source?

¥What are the three patterns of population dispersion (spacial distributibr@?sort of factors tend to
produce each of thes¥hat role does scale play in the dispersion ganisms?

¥What is the general interspecibc relationship between population density and size gt
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¥What are the two kinds of life tables and from what kind of data are they generated?

¥ Be able to interpret a survivorship curve and distinguish between types I, I, and III.

¥ Be able to read and interpret a life table (you will not have to do any major calculations)

¥What is the value of age structures in understanding the dynamics of a population? Be able to
distinguish a stable vs declining vs increasing (for humans) population based on its age structure.

¥ Understand the meaning of mean generation time, net reproductive rate, and per capita rate of increase
as they refer to life table¥ou should be able tecognize the equations.

¥ For a given value of either the net reproductive rate or per capita rate of increase, you should be able tc
determine if the population is likely to be stable, increasing, or decreasing. On what assumptions are
these analyses based?

¥ Compare geometric population growth and exponential growth. How do tfegyadd in what ways
are they similar¥ou should be able to recognize the equations for both.

¥ Be able to calculate the rate of increagbdsed on birth, death, immigration, and emigration rates.

¥ Give examples of exponential growth observed in nalimat eventually happens as population size
increases?

¥ Describe or plot logistic population gromwitihat is the role of carrying capacity in logistic growth?
You should recognize the relevant equation.

¥ Describe some examples of logistic population growth. Do all populations eventually show a 3at
curve? If not, why not?

¥ Compare density dependent and density independent factors that regulate populations. Give some
examples of each.

¥ Explain why the analysis of tradfsofs so important to understanding life histories.
¥What is Lack&Hypothesis®¥hat are the reasoning and assumptions underlying it?

¥ How do you account for the observation that most birds lay fewer eggs than the optimal amount
predicted by Laclehypothesis?

¥ Discuss the traddddetween dipring size and numhedow does that tradefodiffer for different host
seeds of the beetkaror limbatus?

¥What are the general patterns observed for the relationships betfigeimgf(egg, seed) size and
fecundity? How might variation in fsipring size or fecundity be explained in plants? In birds?

¥ Describe evidence for a traddmétween investment in current reproduction vs. growth and survival
(and thus future reproduction).

¥What are the two main hypotheses for the evolution of senescafiel? is best supported?
¥ How do extrinsic mortality sources relate to the evolution of variation in senescence?

¥ Compare-selected vs K-selected life history strategies.



BIO 320 — Fundamentals of Ecology Summer 2010

¥ Compare opportunistic, equilibrium, and periodic life history stratadfiest is the advantage of such
a classibcation system over the's K- selection?

¥ Compare intraspecibc and interspecibc competition.

¥ Compare scramble and interference competition. Give an example of each.
¥ Compare realized and fundamental niches. Give an example.

¥What is the competitive exclusion principle?

¥You should understand and recognize the Lotde¥fa equations for competition/hat is the
competition coefpcient?

¥ Given a graph of zero-growth isoclines based on the Latkeria equations, determine if both
species can persist or if one species will go extinct.

¥ Describe the results of competition experiments Ritiamecium spp. and desert rodents.

¥ Explain how resource partitioning can lead to the evolution of character displad&imeris the
evidence for character displacement in Galapagos bPnches?

¥ Compare the dérent types of exploitative interactions. How do thejedidnd how are they similar?

¥What are some examples of exploitative interactions not directly related to consuming the other
species?

¥ Describe some examples of how parasites (of both plant and animal hosts) manipulate their host in
ways that further benebt the parasite (or parasitoid).

¥Why did prickly pear cacti become so abundamtustralia? How were these populations eventually
controlledVhy have the control programs not caused the extinction of prickly peaustiralia?

¥ How did an outbreak of mange mites in Sweden benebt the hare populations?

¥ Describe the pattern of population cycles of the lynx and snowsho&matehypothesis have been
put forth to explain this pattern?

¥ Be able to recognize the LotkaHérra equations for predation (or parasitism). Distinguish the
equation for the prey/host species from the equation for the predator/parasite ¥peaidsnd of
population dynamics do these equations predict?

¥ Few laboratory studies have managed to sustain prpdeyocycles for any length of timé/hat two
factors may be important in allowing such cycles to be sustained?

¥What are the three categories of refuges discussed in class. Describe an example of each.
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PRACTICE QUESTIONS FOR EXAM 2

Multiple choice. Select the best answer to each question.

1. Which of the following isot an example of a type of male-male competition:
A. defending harenhs B. territory or resource defense
C. sexy son ééct D. sneaky copulation

A

Compared to males, female reproductive success is typically:
A. less variable and limited by access to males
B. less variable and limited by the ability to produce gametes
C. more variable and limited by access to males
D. more variable and limited by the ability to produce gametes

3. In scorpion Ries, female choice of mates is based on: .
A. the malefability to care for her &pring! B. the length of the matke@il
C. the quality of the nuptial gift that the male provides D. the males)enetic quality

4. Sex role reversals can be attributed to:
A. alternative reproductive tactics B. production of eggs by males
C. increased male parental dare D. parthenogenesis

5. Models of optimal territory size assume that as territory size increases:
A. the benebts increase and the cost of defense decreases
B. the benebts decrease and the cost of defense increases
C. the benebts increase and the cost of defense decreases
D. the benebts increase and the cost of defense increases

6. Social behavior and concentrations at resources produces a(n) population dispersion.
A. clumped B. random C. uniform

7. The social system in which some individuals are sterile and give up reproduction for their entire life, such as in
ants and termites, is called:
A. altruism B. cooperative breedihg C. eusociality D. group living

8. AmongAfrican ungulates, small (< 20 kg) species exhibit which type of sogaharation?
A. large permanent herds with a strong dominance hierarchy
B. medium-sized groups of females defended by single males
C. nomadic herds with changing size and composition
D. solitary individuals or monogamous pairs that defend territories

9. What is the population growth rate of a population whose birth rat&) (s 0.5 and its death ratd) (s 0.8

A. B0.3 B. 0.3 C. 04 D. 4.0 E. 4.0
10. A group of separate populations linked by dispersal between them is known as a:

a. dispersive populatibn b. hyperpopulation

c. metapopulatiod. super population

o, ,000

11. The graph at right illustrates:
A. arithmetic growth
B. exponential growth
C. irruptive growth
D. logistic growth

-
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o
o
!

Number of survivors (log scale)

-

50 100
Percentage of maximum life span

12. Which of the curves on the bgurkove right represents a type | survivorship curve?

Time

o

13. A life table that is produced by following a group of individuals born at the same time is known as a:
A. age structure table B. cohort life table C. birth table
D. morbidity tablé E. static life table
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14. The rate of geometric growth of a population with discreet non-overlapping generations can be calculated as:

A. r=b+d B. A =NwuilN; C. N,=N,e™"l C. dN/dt = rmaxN
15. In a life table, the column, indicates:

A. the number that died during time interyél B. the mortality rate

C. the number surviving at timé D. the age-specibc fecundity

16. The equationd—N:r N describes:
dt max

A. geometric population growth

B. the efect of carrying capacity on population growth rates

C. the efiect of immigration and emigration on population growth
D. exponential population growth

17. The mean generation timg, can be calculated as:

A T="1m) B. T ="(xlumy)/Ro C. T=In(r)/Rd D. T=Rol
18. Which of the following is an example of a density-dependent fadieetafg population size?

A. [Roods . B. bres

C. stress due to crowdihg D. severe weather R—

19. The graph at right illustrates a population that is:

A. decreasing
B. increasing

ercentage of individuals

C. stable (not changing) . _ _
D. there is insufbcient information to determine what the populationg — -
doing. T 2 3 4 5 6
Age (years)

20. The seed beetl§rator limbatus, maximizes reproductive success by:
A. always laying lage eggs in order to maximizefgring survival

B. always laying small eggs in order to maximize fecundity
C. laying lage eggs on seeds of acacia but small eggs on seeds of palo verde

D. laying small eggs on seeds of acacia bgelaggs on seeds of palo verde

21. According to Lackéhypothesis _ _ .
A. optimal clutch size is a product offgffring number and tpring survival

B. senescence is due to_a trafleetween early reproduction and maintenance
C. the size of a speciesft3pring is a compromise between fecundity and survival

D. species with higher mortality rates begin reproducing at a younger age

22. A specie;?s with low fecundityow juvenile survival, and early maturation exhibits which kind of life history
strategy”

A. equilibrium! B. opportunistid C. periodic

23. In plants, those species producing thgdat seeds are most likely to be: _
A. graminoid (grass-like) B. forbs C. woody D. climbers

24. All of the requirements of a species that it can make use of without competitors is known as its:
A. complete nichle B. fundamental niche C. realized niche D. ultimate niche

25. When two species dtaramecium were placed in the same artiPcial habitat, one species succeeded while the
other eventually went extincthis is an example of:

A. competitive exclusioh E. keystone speciks C. predatioh D. resogrce partitioning
: B. C. .

26. Which of the graphs at right - X K, K,
represents the circumstances i

which species 1 will always go * K R\ < )
extinct'?p ys9 N\ > ¥ ) /J \ 7
PAN R AN FANY

i
=
|z
812
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27. Interspecibc competition between two species can lead to:
A. each species decreasing the size of its niche
B. partitioning of the resources used by the species
C. decreased population sizes of both species
D. all of the above

28. The removal of kangaroo rats results in:
A. a decrease in both granivorous rodents and insectivorous rodents
B. a decrease in granivorous rodents and feztedn insectivorous rodents
C. anincrease in both granivorous rodents and insectivorous rodents
D. an increase in granivorous rodents and fexebn insectivorous rodents

29. The different beaks sizes of Galapagos ground Pne&hestiza spp.) on islands in which both species co-
occur is an example of:
A. speciatioh B. character displacement
C. interference competitiobn D. competetive exclusion

30. A speciesfiiche can be debned as:
A. the amount of engy it captures via photosynthesis
B. the local environment in which it lives
C. the location in which it nests or seeks shelter
D. an n-dimensional hypervolume of important environmental factors

. th — N n N N
31 Inthe equatlonq—rh nh PNyNg the term-pN,N, represents:

A. the number of deaths of the host due to parasitism
B. the potential for exponential growth of the host

C. the rate at which hosts are converted into parasites
D. the rate at which parasite deaths oppose growth

32. Which of these imot a refuge that allows prey species to escape predation:
A. dispersing between populations
B. hiding places such as burrows
C. lage numbers that satiate predators
D. lage body size
E. low population density

33. In a study using lge enclosures, showshoe hare populations increased in response to:
A. increased food availablity
B. increased predators abundance
C. increases in both food availability and predator abundance
D. neither the increase in food availability nor the increase in predator abundance

34. Produces numerous tinyfsgring is typically characteristic of:
A. r-selected species B. K-selected species.

True or False. Indicate if the following statements are true or false.

35. Lage species generally occur at lower densities than smaller species.

36. Density-dependent factors have similéas on population growth regardless of population size

37. In birds, species with high annual mortality tend to have low fecundity

38. The tradedfhypothesis for the evolution of senescence states that the benebt of improved survival late in life
may be dfiset by reduced fecundity early in life.

39.Match each of the parasite species with its effect on the host.

wasGlyptapanteles! A. Causes ants to climb up blades of grass _
goldenrod gall Ry B. Causes caterpillar to guard the parasitopdPae
trematode wormicrocoelium! C. Causes plants to producegkaswelling on stem

Short answer/essay.

40. List the three benebpts to living in groups.

41. Explain Lack©hypothesis and whether or not it has been supported by data.
42. Compare scramble competition and interference competition.



