	Topic
	Study
	Results

	Habitat Selection 
	Aphids 
· Aphids settle on midrib of leaf, induces gall 
· 20 aphids per leaf
· Fight for territory
· Defeated females settle for inferior habitats (small leaf/away from midrib)
	· Superior females have greater fitness benefits
· Inferior females have less fitness benefit 
· If female kills another 20-50% increase in progeny

	Dispersal
	Crickets
· Disperse if habitat degrades
· Flight muscles require energy that could be used for reproduction
· Treated with hormone to reduce flight muscle mass
	· Hormone-treated crickets had smaller flight muscles and larger ovaries in females that would develop flight muscles
· Crickets have to decide between dispersal and reproduction

	Evolution of Migration
	Arctin Terns
· Migrate 40,000 km annually



Catharus Thrushes 
· 7 species sedentary; 5 species migratory
	· Suggests cumulative selection (gradualism) from sedentary birds
· Small local movements in search of food became more and more extend 

· Ancestors of migratory species lived in Mexico
· Phylogenetic evidence shows ancestors were sedentary 

	Migration
	Monarch Butterfly
· Migrate from Eastern N. America to central Mexico to avoid freezing
· Spend winter roosting (rest/sleep) 
· Use winds to guide them to Mexico
· Migration depends on change in daylight length and temperatures
	· Mexico’s environment prevents monarchs from freezing (bc not too cold/humid)
· Migration increases lifespan
· Timber removal can cause local extinction of monarch in mexico (increase butterfly mortality)
· Parents do not fly back to N. America
· Progeny flies back to N. America and return the next year

	Costs of Territoriality
	Yarrow’s Spiny Lizard
· T-implant vs vehicle implant during non-territorality season


· T-implant vs T-implant + food vs control
	· T-implant  alpha lizard (majorly active/patrolling when awake)
· Peak patrolling time is the same across control and t-implanted lizards

· T-implants increased mortality
· T-implants + food blocked effects of t-implant
· T has detrimental effects
· Other factors combined with T affect mortality rate

	Benefits of Territoriality
	American Redstart 
· Defend non-breeding territory during winter
· Early arrival and physical conditions on breeding ground are determinants of reproductive success
· Preference: coastline during winter
· Consolation: scrub forests during winter

Isotopic Signatures
· Measured carbon isotope signatures in muscle tissue

	· Coastline birds gained body mass and were not stressed (stable CORT)
· Scrub birds loss body mass and were stressed (increased CORT)
· Birds along coastline depart sooner  early arrival on breeding grounds  first choice in breeding grounds 
· Territory location during winter influences the location of breeding grounds

· Different habitats have different isotopic signatures
· Good winter territory increases spring reproductive success

	Territoriality vs Peaceful Coexistence
	Bonobos and Chimpanzees
· Bonobos are peaceful
· Chimpanzees are territorial 
· Species diverged 1 mya 
	· May be due to neoteny (retention of juvenile traits)
· Bonobos are smaller in size and exhibit juvenile traits
· Chimpanzees are more robust and agressive

	Extra Androgen Hypothesis
	Spotted Hyenas
· Penis and clitoris develop from the same embryonic tissues but differ due to exposure to androgens
· Compared T in males and females
	· Males have higher androgen levels than females
· Supports EAH
· Females have higher androstenation than males
· Does not support EAH
· Flutamine have minimal effect on daughter’s pseudopenis
· Does not support EAH

	Signal Receiving Mechanisms
	Whistling Moths (Saturniid)
· Males make ultrasonic sounds by beating knobbed wings (castanets)
· Ultrasounds lead to territoriality and mate attraction
· Ears evolved via cumulative selection
	· Gradual evolution
· Cuticle thinning of noctuid moths  enlargement of respiratory cavity  modification of frequency sensitivity in mechanoreceptors in saturniid moths

	Sensory Exploitation
	Water Mites
· Female adopts a “net stance” to catch prey
· Male vibrates a leg in front of her to get caught
· Deposits sperm near female
· Female picks up sperm if receptive

Least Auklets
· No crest vs small crest vs large crest vs breast crest 
· Tested female response 
	· Males vibrate in same frequency as prey
· Hungry females are more responsive to male signalling 
· Male should be imitating prey if this is sensory exploitation
· 50% change that evolution of “net stance” precede evolution of male trembling

· Females prefer males with large crest over other variables
· Mutations occur that result in display trait which exploits pre-existing sensory bias 
· Artificial attributes elicited stronger reactions than natural ornaments 

	Panda Principle
	Panda
· Panda’s ancestor had first digit fused with the foot 
· Could not be adapted well for grasping once fused
	· Pandas don’t need to run
· Thumb has adaptive value to grasp 

	Darwinian Puzzles
	Ravens 
· Gang up on the territorial residents hypothesis
· Birds are quiet when only one or two birds approached a carcass
· Ravens are territorial in winter
· Territorial pairs will attack other birds
· Yelling ravens are non-territorial intruders that are calling for help
	· Resident territory owners don’t yell
· Non-residents yell
· Yell attract a mass of non-residents
· Residents are unable to defend food if a large group is present
· Food will either be eaten by a resident, a pair of residents, or a large group of non-residents 

	Differences in Sex Roles
	Satin Bowerbirds
· Males build bowers and show courtship display
· Females carefully choose mate and proviate all parental care
· Males have greater variation in mates
	· Bower quality and decoration correlate with male mating success
· Males that build higher-quality bowers have fewer parasites
· Bowers are also an indication of developmental history 
· Females evaluate males because eggs are more costly than sperm

	Biased OSR
	Pipefish & Seahorses
· Male pipefish carry fertilized eggs in a pouch for weeks
· Females can find another partner
· Male’s reproductive rate is slower (female-biased OSR) and his parental investment is greater
	· Males are choosy about his mate
· Female-biased OSR + high male parental investment  female-female competition + male choosiness
· Consistent with male-biased OSR + high female parental investment results 

	Intrasexual
	Northern Elephant Seals & Baboon
· Males fight for territory
	· Sexual selection favors large, aggressive males
· Higher ranking males inseminate more females

	Heritable Mating Strategies 
	Male Orange Isopods
· Alpha = large 
· Beta = mimic females
Gamma = try to go undetected
	· Alphas are able to mate with females freely
· Betas gain access to females and avoid attacks through mimicry
· Gammas try to sneak matings 

	Conditional Mating Strategies
	Scorpionfly
· Have three mating tactics

	· Offer dead insect 
· Offer saliva
· Force copulation

	Sperm Competition
	Black-winged Damselfly
· Male has a penis that serves as a scrub brush 
	· Removes 90-100% of competitor’s sperm

	Material Benefits 
Nuptial Gift
	Hangingflies
· Males must bring food if they want to mate
· Female copulates for as long as she eats



Redback Spider
· Males willingly provide themselves as edible nuptial gifts
	· If food is finished in less than 5 min… no sperm is transferred
· If food takes longer to finish… increased chance of sperm transfer
· Only takes X min to transfer sperm so food size has minimum size

· Increases fitness to males
· Females are less likely to accept subsequent males because they are full 

	Material Benefits
Male Parental Investment
	Male Sedge Warbler Songs
· Males have a song repertoire
· Males with larger song repertoires are more attractive 
· Larger song repertoire helps with feeding chicks
	· The larger the repertoire size leads to increased chick weight and chick visits 

	No Material Benefit
	Long-tailed Widowbird
· Tail were treated: 
lengthened vs shortened vs elongated vs normal  

Stalk-eyed Flies 
· Engaged in lekking (competitive display among males)
· Long vs short vs control eye span 
	· Females choice selects for elongated tail length in widowbird 



· Females prefer males with long eye span 
· Male trait is heritable and relates to male survival
· Females use the trait to select mates
· Some should be stable even if conditions vary

	Good Genes Theory
	Peacocks 
· No nuptial gift or male parental care
· Females prefer males with more eyespots
· Experimental removal of eyespots causes a drop in male mating success
	· Males predated by foxes had shorter tails
· Females preferred more ornamented males
· Removal of eyespots lead to decreased attractiveness
· Young grew more rapidly and survived better if sired by more ornamented males

	Mate Assistance Hypothesis
	Seahorse
· Male carries eggs in pouch for 3 weeks
· Mates with only one female 
· Females can’t produce enough eggs for more than one male 
	· Male and female are synchronized
· Males don’t have to search for new partner after one clutch Is done
· Female is ready for another clutch after first clutch is released
· Seahorses derive increase reproductive efficiency from mating with a familiar partner

	Mate Guarding Hypothesis
	Clown Shrimp
· Females are only reception for a short period every 3 weeks
· Females remain reception to other males after mating 
· Females are widely distributed in habitat
	· Mate guarding evolves in response to sperm competition
· Male monogamy is a by-product (not adaptive)


	Female Enforced Monogamy 
	Burying Beetle
· Male-female pairs bury food for the female to lay her eggs on 
· Male may attempt to attract a second female with a sex pheromone
	· Female will attack male to prevent pheromone release
· Male will release more pheromones if female is tethered

	Scramble Competition Polygny
	Wood Frogs
· Mating periods are short
· Females arrive at location 
· Males assemble in masses to wait
Phoitinus Firefly
· Search around habitat
· Low density of females
	· Results in explosive breeding
· The sheer number of males precludes territoriality



· Increased searching leads to increased mating success

	Lek Polygny
	Golden Collared Manakins
· Up to 70 males In 150 sq m
· Males defend a single sapling and patch of ground
	· Male manakins hop from branch to branch making specialized snapping and buzzing sounds to attract females


	Altricial Young
	N. American vs S. American Birds
· N. have high adult mortality rate
· S. have low adult mortality rate
· Exposed birds to nest predator vs adult predator vs control
	· S. parents minimize risk to themselves
· N. parents minimize risk to offspring 

	Unilateral ESS Parental System
	Female Parental Care in Rats
· Females care for young 

Male Parental Care in Giant Waterbugs
· Females lay eggs on vegetation or on backs of males
· Males keep eggs on vegetation moist by regurgitating water on eggs
· Back-brooding males pump bodies up and down water surface to provide oxygen to eggs
	· Females injected with oxytocin exhibited better maternal behavior scores
· Hormones regulate maternal behavior

· Evolved from non-brooding ancestors
· Started by females laying eggs on backs of males if no vegetation is available 
· Giant size  prey specialization
· Giant size  giant eggs  male parental care

	Brood Parasitism & Offspring Recognition
	Colonial and Non-colonial Swallows
· Colonial = Cliff swallow have more distinctive calls (more variation)
· Non-colonial = Barn swallow have less distinctive calls
· Tested discrimination between chick calls
	· Colonial reach accuracy faster than non-colonial
· Natural selection drives evolution of distinctive offspring calls and auditory perceptual abilities of parents 

	Brood Parasitism & Avian Mafioso Hypothesis
	Magpies
· Compared rate of predation in control and removed cuckoo eggs
· Cuckoo eggs = parasite
· Magpie = host
	· Cuckoos that say their eggs missing destroyed magpie eggs
· Rate of predation increased in removal of eggs

	Parental Favoritism
	Cattle Egret
· Parents begin incubating as soon as first egg is laid
· First two egg yolks are dosed with androgens
	· First chick is more aggressive
· Mothers favor offspring that hatch first

	Optimal Hatching Asynchrony
	Cattle Egret
· Synchronous vs Asynchronous vs Exaggerated Asynchronous
	· Survivorship was better for asynchronous broods
· Parental efficiency was highest for normal asynchronous broods

	Parental Favoritism & Honest Signals 
	Barn Swallow 
· Gapes of offspring are red
· Comes from carotenoid pigments 
· Carotenoids are used by immune system

· Manipulated gape color with food coloring
· Simulated infection to offspring
· Gave supplemental carotenoids
	· Offspring with reddest gapes had increased feeding rates
· Those without infection had redder gape
· Those with supplemental carotenoids have redder gape

	Cost of Sociality
	Guppies
· Tropical fish living in small shoals
· Frequently infected by worm
· Females stay closer to other females
	· Greater transmission of parasites due to high rates of contact 
· % females infected is higher than % males infected

	Direct Reciprocity
	Vampire Bats
· 8-12 females to 1 male
· Females stay in natal cluster
· Share food with others at low cost & high benefit to others 
	· Bats reciprocate food sharing to increase survival rate 

	Indirect Reciprocity
	Grouper Fish and Morrey Eel
· Both cooperate to hunt prey
· Both signal to each other to hunt
· Eel hunts inside; Grouper hunts outside

	· Both increase hunting success
· Grouper has preference for competent eels 

	Kin Selection
	Belding’s Ground Squirrels
· Give alarm call when they spot predators
· Calling squirrels get predated more often
· Females call more than males
	· Females with offspring call the same amount as females with only nondescendant kin

	Eusociality & Obligate Altruists 
	Haplodiploidy in Bees 
· Males can only contribute one set of genes to daughters
· Colony females will be full sisters
· Diploid female eggs w/o fertilization result in haploid male bees
· Diploid female eggs + haploid male sperm result in diploid female bees 
	· Workers coefficient of relatedness = 0.75
· Workers’ own offspring r = 0.5
· Better to help the colony than itself
· Better for workers to produce more workers than to produce own offspring 

	Eusociality & Facultative Altruists
	Naked Mole Rats
· Queens bully non-breeding daughters
· Contact with a queen is required for maintaining reproductive suppression in non-breeding females
	· Non-breeding female and males become reproductively active when socially suppressive cues are removed
· Females are forced to forego reproduction

	Human Polyandry 
	Tibetans (Fraternal Polyandry)
· Brothers marry single female
	· Shortage of land and labor to make monogamous household viable
· Extreme gender imbalance in society

	Human Polygyny
	Kipsigis of Kenya 
· Men have land as resources
	· Men with more land have more reproductive wives per married year 

	Parental Favoritism
	Step-parents and Step-children
· High degree of serial monogamy
· 1/3 of men have stepchildren
· Observed time spent/playing/communicating/nurturing biological and stepchildren
	· Stepfathers spent more time near/playing/communicating/nurturing biological children than stepchildren
· [bookmark: _GoBack]Stepchildren are at greater risk of being physically assaulted (possibly by stepfathers)
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