BIO 373 Exam 2 Terms List

This is a list of terms to help kick start your memory for the exam. We suggest you look through the terms and make sure you remember what they mean and their role in evolutionary ecology. This list is by no means comprehensive but should aid in organizing your studying. 

· Use of Space
· Spatial distributions: clumped, random, dispersed

· Statistical techniques to quantify spatial relationships of individuals in a population (use ratio of variance to mean in numbers of individuals per quadrat)

·  Degree of mobility: viscous vs. fluid populations

· philopatry

· home range vs. territory

· types of territories: nesting, feeding, mating

· optimum territory size

· Sex
· Paradox of sex (high cost of sexual reproduction)

· Advantages of sexual reproduction

· Genetic variance/anti-parasite hypothesis

· Two parents can raise twice as many progeny

· Mix genes with desirable genes

· Reduced sibling competition

· Heterozygosity

· Biparental origin of many unisexual species

· Advantage of diploidy?

· Protandry and protogyny

· parthenogenesis

· Anisogamy vs. isogamy

· Advantages to having gametes of two different sizes

· How this leads to conflict of interest among sexes

· Varieties of sexual reproduction: facultative sexuality, simultaneous hemaphrodites, sequential hemaphrodites, sex change

· Sex Ratio
· Why have males?

· Half of genetic material from mom, half from dad (reproductive success of females must be equal to that of males)

· Sex ratio as a case of frequency-dependent selection

· Sexual Selection and Mating Systems
· Intrasexual selection vs. intersexual selection (and the consequences of these)

· Sexual size dimorphism (intrasexual)

· Leks (intrasexual)

· Runaway sexual selection (intersexual)

· “handicap hypothesis” (intersexual)

· sensory exploitation (intersexual)

· “good genes” or “sexy son” hypothesis (intersexual)

· mating systems: promiscuity, polyandry, polygyny, monogamy

· why are females generally the choosier sex?

· Certainty of paternity

· Polygyny threshold

· Ecological sexual dimorphism

· Alternative mating systems

· Cuckoldry

· Sneaker males

· Satellite males

· Fitness and an Individual’s Status in its Population
· K-selected: determined largely by biotic environment

· r-selected: determined largely by abiotic environment

· non-breeding individuals have low fitness compared to breeding individuals

· male reproductive success has higher variance than female reproductive success (causes intense sexual selection)

· Social Behavior and Kin Selection

· pseudo-altruistic (kin selection) vs. true altruistic behavior
· kin selection and Hamilton’s rule (rnb-c>0)
· game theory and evolutionary stable strategy
· evolution of eusociality (Isoptera, Hymenoptera)
· haplodiploidy
· endosymbionts
· cyclic inbreeding
· advantage of colonial nest
· inclusive fitness
· reciprocal altruism
· The Evolution of Self-Deceipt

· correlation between leadership ability and ability to be dishonest?

· Self-deception (subconscious mind)

· Direct Interactions
· Types of interactions: competition, predation/parasitism/Batesian mimicry, Mutualism/Mullerian mimicry, Commensalism, Amensalism, Neutralism

· Interference competition (direct, antagonistic)

· Allelopathy, territoriality (direct competition)

· Exploitation competition (indirect competition)

· Complex Population Interactions
· Colwell’s study of nectar-feeding birds, flowering plants, and mites

· Interference competition among mites (species specific to flowers)

· Exploitation competition among nectivorous birds

· Facultative mutualism (hummingbird pollinators and plants)

· Parasitism (between nectar thieves and plants)

· Commensalism (mites and humminbird carriers)

· Mutualistic Interactions and Symbiotic Relationships
· Symbiosis 

· Mutualism, commensalism neutralism

· Facultative vs. obligate mutualisms

· Symmetry of mutualisms vs. conflict of interest

· Endosymbiosis

· Examples of symbiotic relationships in nature

· Equations for mutualistic interactions

· Equilibrium conditions

· Indirect Interactions
· Exploitation competition (resource depression)

· Apparent competition

· Food chain mutualism

· Competitive mutualism

· Conditions leading to competitive mutualism

· Facilitation

· Path length and delays

· Mechanisms of Competition
· Indirect (exploitation competition)

· direct (interference competition)

· for space (pre-emptive competition)

· reduces fitness or equilibrium density on one or both populations

· intraspecific competition (within species)

· interspecific competition (between species)

· competition level varies with ratio of demand over supply 

· Lotka-Volterra Competition Equations
· Modification of Verhulst-Pearl logistic equation (same assumptions)

· Two competing species N1 and N2, with carrying capacities K1 and K2 in absence of one another. The species have maximal per capita instantaneous rate of increase of r1 and r2. The simultaneous growth of the two competing species occurring together is described by a pair of logistic growth equations. a 12 and a 21 are competition coefficients. a 12 is the inhibitory effect of species 2 on species 1 and a 21 is the inhibitory effect of species 1 on species 2.

· dN1/dt=r1N1([K1-N1- a 12N2]/K1) 

· dN2/dt=r2N2([K2-N2- a 21N1]/K2)

· assumptions of Lotka-Volterra equations: linear response to crowding both within and between species, no lag in response to density, r, K, a constants

· outcome of competition depends on relative values of K1, K2, a 12, and a 21
· K1/ a12<K2 and K2/ a 21<K1: either species can win

· K1/ a 12>K2 and K2/ a 21<K1: species 1 wins

· K1/ a 12<K2 and K2/ a 21>K1: species 2 wins

· K1/ a 12>K2 and K2/ a 21>K1: neither species can contain the other—stable coexistence

· (in other words, a population must inhibit its own growth more than it inhibits others for coexistence to occur)

· in the absence of interspecific competition, both populations grow sigmoidally (remember Verhulst-Pearl logistic equation?)

· inhibitory effect of each individual on its own population growth is 1/K (populations increase below carrying capacity and decrease above it)

· in presence of competitor with density K2/ a 21, species 1 decreases at all densities; in presence of competitor with density K1/ a 12, species 2 decreases at all densities

· so, we get boundary conditions for population growth under competition

· (K1  – N1  – a 12  N2  )/K1  = 0  when  N1  = K1  – a 12  N2          
· (K2  – N2  – a 21  N1  )/K2  = 0  when  N2  = K2  – a 21  N1
· be able to interpret isoclines for Lotka-Volterra competition

· diffuse competition

· nonlinear isoclines

· what might promote coexistence? Individual/community/temporal/spatial variation in rate of increase, competitive ability, and carrying capacity or partial saturation of ecological system (predation or density-independent factors) 

· Competitive Exclusion
· Competitive exclusion principle

· Balance between intraspecific and interspecific competition
· Density-dependent habitat selection

· Effect of intraspecific competition on variety of habitats/resources (increases variety)

· Effect of interspecific competition on variety of habitats/resources (decreases variety)

· Evolutionary Consequences of Competition
· Natural selection in saturated environments favors competitive ability (K-selection)

· Intraspecific competition leads to rectangular survivorship, delayed reproduction, decreased clutch size, increased offspring size, parental care, mating systems, dispersed spacing, and territoriality

· Interspecific competition leads to ecological diversification (niche separation)

· Consequence of both interspecific and intraspecific competition: increased resource use efficiency

· Laboratory Experiments
· Gause’s competition experiments (Paramecium)

· Park’s effect of environment on competition experiments (Tribolium)

· Evidence from Nature
· Overdispersion

· Territoriality

· Temporal, spatial, food separation

· Character displacement

· Hutchinsonian ratios

· Ecological release

· Other Prospects
Ecological Niche
· History and Definitions

· Ecological niche
· Resource utilization function (RUFs)
· The Hypervolume Model

· Fitness density
· n-dimensional hypervolume
· fundamental niche vs. realized niche
· Niche Overlap and Competition

· Resource matrix
· Electivities
· Niche Dynamics

· Temporal and spatial changes in niche
· Short-term (ecological time scale) vs. long-term (evolutionary time scale)
· Niche Dimensionality

· Multidimensional niche relationships
· Number of neighbors in niche space
· Niche dimensionality and potential for diffuse competition
· Niche Breadth

· Specialization vs. generalization
· Specialists more rare and clumped, generalists more common
· Jack of all trades is master of none (specialists more efficient)
· Effects of interspecific competition on niche breadth (contraction or expansion)
· Optimal foraging theory (niche breadth increases with decrease in resource availability)
· Within-phenotype vs. between-phenotype components of niche width
· Optimal use of patchy environments
· Fine-grained vs. coarse-grained habitat utilization
· Optimal foraging theory: costs and profits of foraging
· Search time and pursuit time 
· Sit and wait vs. widely foraging predators (advantages and disadvantages)
· The Compression Hypothesis
· Intense competition results in habitat/resource use restriction
· Morphological Variation-Niche Breadth Hypothesis
· Between-phenotype and within-phenotype components of niche breadth
· Phenotypic variability increases range of resources exploited by population
· Between-phenotype niche expansion reduces interphenotypic competition
· Ecological release and niche expansion
· Niche variation hypothesis: broad-niched species should be more morphologically variable than narrow-niched species
· Evolution of Niches
· Adaptive radiation
· Interspecific competition and niche diversification
· Evolutionary interactions with reciprocal effects
· Periodic Table of Niches
· Jacobian matrix
· Lyapunov stability (pronounced “Yapunov”)
Experimental Ecology

· Design of Experiments

· Test hypotheses, typically based on simple causality
· Controls versus manipulations
· Pseudoreplication
· Ecological Experiments

· Manipulations of natural populations (species removals, addition, and/or transplants)
· Predator exclusion
· Examples of field manipulations (keystone predator-Pisaster, barnacle competition, interspecific competition, iguanian reciprocal removal experiment, rodent exclusion/seed plant/ant experiment) 
· Competition and predator experiments
· Shortcomings: ghost of competition past, donor control problems, indirect effects from community
· Defaunation Experiment

· Simberloff and Wilson 1970
· Islands fumigated and allowed to be recolonized for 2 years
· Equilibrium number of species lower than before (actual composition of island fauna partially determines equilibrium island supports?)
· Heatwole and Levins 1972
· Equilibrium trophic structure might exist (but could be a product of sampling)
· Sequence of equilibria through time (Wilson 1969)—non-interactive equilibrium, interactive equilibrium, assortative equilibrium, evolutionary equilibrium
Predation and Parasitism

· Predation
· Directional
· Natural selection acts on predator to increase efficiency at finding, capturing, and eating prey
· Natural selection acts on prey to avoid being found, caught, and eaten
· Selective forces acting on predator and prey oppose one another: prey evolves to disassociate itself from relationship and predator continually maintains relationship
· Adaptive geometry: Holling’s mantids
· Differences between predation on animals and on plants (partial predation/parasitism)
· Predator-Prey Oscillations
· Lotka-Volterra predation equations
· dN1/dt=r1N1-p1N1N2
· dN2/dt=p2N1N2-d2N2
· N1 is prey population density, N2 is predator populations density, r1 is per capita instantaneous increase of prey population, d2 is death rate of predator population, and p1 and p2 are predation constants
· p1N1 is the functional response (consumption response of individual predators to changes in prey density)
· p2N1 is numerical response (way prey items are converted into new predator individuals)
· no self-limitation
· Lotka-Volterra predation equation isoclines
· Prey reaches equilibrium population density when predator’s density is r1/p1
· Predator reaches equilibrium population density when prey’s density is d2/p2
· Each species’ isocline corresponds to density constant of other species
· Joint equilibrium occurs where isoclines cross
· Periodic solution: densities oscillate
· Equilibrium
· Spiral inward: Damped oscillations (predator inefficient at gathering prey or competition among predators)(most realistic representation of nature
· Form a closed circle: Oscillations of neutral stability (moderately efficient predator)
· Spiral outward: Oscillations increasing in amplitude until stable limit cycle is reached (very efficient predator)
· Natural selection on predator moves isocline to left and reduces stability of interacting system
· Natural selection on prey moves predator isocline to right and increases stability of system
· “Prudent” Predation and Optimal Yield
· prudent predators take individuals with low growth rates and low reproductive value (crops prey to maximize prey turnover and predator yield)
· but only feasible for predators with exclusive use to prey system—ex. Feeding territories
· might be a product of evolution of senescence (prey susceptibility related to reproductive value)
· Selected Experiments and Observations
· Gause: protozoan predator-prey experiments
· Huffaker: oranges-herbivorous mites-predatory mites experiment
· Environmental heterogeneity stabilizes the system of predator and prey
· Utida’s wasp and beetle experiment—competition and predation
· Evolutionary Consequences: Prey Escape Tactics
· Aspect diversity
· Cryptic coloration
· Industrial melanism and Biston betularia experiments
· Pocket mice on black lava and white sand
· Disruptive coloration
· Flash coloration
· Alarm signals
· Selfish caller hypothesis
· Warning coloration (aposematic)
· Batesian mimicry
· Müllerian mimicry
· Plants: distribution, morphological (spines, hairs, hooks), secondary metabolites
· Divergence among plant chemical evolution (herbivore specialization)
· Parasitism
· Parasitoid insects
· Characteristics of parasites
· Ectoparasites
· Endoparasites
· Social parasitism
· Species-specific host requirements
· Molecular mimicry
· Host-altered behavior
· Evolution of reduced virulence (myxoma virus in rabbits)
· Virulence and transmission mode
· Parasites reduce host fitness and can facilitate coexistence
· Epidemiology
· Basic reproductive rate
· Threshold host population size
· Basic reproductive ratio
· Darwinian Medicine
· Adaptive response to pathogens
· Overuse of antibiotics
· Coevolution
· Tight evolution between interacting species
· Herbivore-plant antiherbivore tactics
· Qualitative defenses
· Quantitative defenses
· Early vs. late successional species and antiherbivory
· Evolution against seed predators
