· For Walruses, quality of erection determines sexual performance (sexual selection) 
· Penis bone been present in mammals for millions of years, missing in humans
· Present in most species of primates, correlation between proportion of penis bone and reproducibility
·  Polygamy correlation with penis bone
· Chimps have small penis bone (size of nail)
· Females take sperm of many male chimps, they don’t know which one is dad
· Since we are monogamous, we don’t have need for penis bone

Chapter 6: Adaptation
· Adaptations are the result of natural selection
· Sometimes complex, have complex functions/history (evolutionary compromises, symbiosis)
· Idea that adaptation can be refined to a specific species/feature is false, adaptations constantly occurring
· Body of all species carries features that haven't been adapted yet
· Humans are the only species in primates that choke on food
· This is because when primates swallow, the epiglottis closes the trachea mechanically so choking is not possible
· With humans, we have epiglottis and soft palate, our jaws are smaller than chimps, there is space between epiglottis and soft palate (this is why food can enter the trachea rather than the esophagus and why we can choke on food
· This is an adaptation for us as we can articulate our speech
· Pharynx is connected to the brain, allows us to communicate and pronounce vowels and consonants that chimpanzees can’t (we are one of the only species that can articulate our speech)
· Our ability to communicate far surpasses the risk of choking ( much greater advantage in articulating speech than choking, this is evolutionary compromise)
· Symbiosis: interactions between species
· Burying beetles walk on their back, they bury their food source (dead animals, important in ecological recycling)
· 
· Types of symbiosis are: mutualism, commensalism, parasitism
· Commensalism;; Advantage for one species, neutral for another species
· Example: Bacteria on humans, they feed off of us, we don’t get harmed
· Mutualism: Advantage for both species
· Example: Oxpecker and rhinos, oxpecker eats bugs that get onto rhino, rhino not harmed by these bugs
· Parasitism:When one species has an advantage, the other species is harmed
· Example: Flatworm in humans, found in raw fish, it will grow inside of humans, cause diseases to humans
· All traits of a living being are not necessarily adaptations to environment, concept of exaptation
· These methods are aimed at corroborating or refuting adaptive hypothesis
· Direct study of natural selection
· Comparative approach: knowledge of phylogenies
· In Tyrannosauroidea, smallest species tended to be the oldest species
· Species bear characteristics that have evolved in ancestral species
· Need to understand the history of ancestors to understand characteristics of newer species
Studying adaptations
· Initial function of fins was to stabilize the fish body in its environment, adaptation
· In terrestrial animals, limbs (evolved from fins) used to support body, limbs are thus an exaptation for terrestrial mobility (locomotion
· Exaptation: An adaptation whose current function is not the one for which the structure initially developed
· Coelacanth is a fish species that was discovered to be 60 million years old, have limbs for fins
· Hair evolution: Initial assumption would be that its an adaptation to conserve heat
· Mammoths had ton of hair over body, went extinct a while ago, elephants are closest ancestor
· There is still hair on elephants as there is more surface area on elephants so more heat dissipates
· Found that areas with hair more efficient at losing heat than bare skin
· Hair may have evolved as structure to lose heat 
· Initial adaptation may have been to lose heat, exaptation now may be to conserve heat
· Feathers in birds assumed to have adapted for flight
· Many dinosaurs were covered in feathers, big dinosaurs having feathers mean that feathers didn’t adapt to fly
· Evolution and developmental genes: Heterochrony are the changes in speed or synchronization of the developmental phases
· Different organs develop at different speeds (brain development is faster than jaw)
· Humerus is homologous structure, present in many species
· Sometimes heterochrony alters the development speed of reproductive organs
· Paedomorphosis: Faster development of reproductive organs than somatic organs
· With axolotl, a salamander is sexually mature even though it possesses larval characteristics
· 
