

BIO 120: Adaptation & Biodiversity
Practicum
TA David Timerman
Sept. 18, 2013

· this is session 1
· he apologizes if he pronounces anyone’s name wrong
· [took attendance]

Welcome and Introductions
· TA is David Timerman, PhD student in Ecology & Evolutionary Biology
· he’s new to Toronto
· he works in one of Spencer Barrett’s labs; Barrett is very interesting
· he comes from Montreal, where he just finished MSc in biology
· studied biophysics of pollination (wind blowing pollen)
· has an MSc in environmental sciences from Concordia
· environmental science looks at living organisms in the entire environment
· every lab will be done in groups
· groups will probably change on weekly basis, so it’s helpful to know each other
· everyone is in life science, except for one person in kinesiology
· maybe we’ll inspire some new ecologists 
· [talked to neighbours]
· Christina is in life sci and plays piano and violin
· Kendra is in kinesiology
· Ahmad was born and raised in Windsor
· Andrea was born in Dubai and came here a year ago
· Christine works at Shoppers Drug Mart and is from Etobicoke
· Carl works at Jamba Juice at Yorkdale
· ? is …. [inaudible]
· Cynthia commutes from Mississauga
· Clara is from Egypt and hates physics
· Sophie looks like [?]
· Rita wants to major in neuroscience
· Michael just finished his piano ARCT II, which is like almost professional
· Christopher read 8 books this summer
· [Trin Yan?] moved from Hong Kong to Canada a long time ago and is taking a geography course
· MJ is from ?
· ? can now juggle 5 balls at once
· Ria likes to play sports
· Zahra wants to major in genetics
· Angie is from Vancouver Island and likes orange juice
· Lee likes ? juice
· Esther likes cranberry juice
· Oojoo [sp?] is from South Africa, likes playing soccer and basketball
· David plays varsity soccer for U of T
· Brittany is from Texas and likes to sew
· we’ll get to know each other better throughout the semester



Reminder for Next Lab
· next week there will be a quiz
· you also have to read Appendix A, Chapter 2, Chapter 3 pp.3-1 to 3-10
· in lab 2 we will set up lab 3

Overview of the Lab Section
· lab is every 2 weeks
· there will be quiz at start of every lab
· quiz consists of 1-4 questions; they may be multiple choice
· they’re about the material you read in advance of the lab 
· there are also various assignments that are all part of one assignment
· next week, the sources assignment is due
· grading is really complicated
· overall, the lab is 30% of your final grade
· each quiz is just a fraction of that 30% but be well prepared for them
· there’s an online Population Genetics Quiz worth 150 points
· TA will confirm when you have to do it – or check on Portal
· scientific proposal
· final product is worth 700 points
· entire proposal is worth 13% of your final grade
· there are also 2 tests and a final exam
· each will have multiple choice questions about the lab, shouldn’t be too bad

Lab Safety and Clean-Up
· there’s an eyewash station in the prep room
· go there if you have a chemical in your eye – but also alert him
· he got hydrogen peroxide in his eye recently and went to hospital
· it was very uncomfortable
· be careful with chemicals
· if you get sprayed, go to eyewash station
· also dispose of waste correctly
· will talk more about this later
· keep coats at front of room and bags under lab benches
· wash your hands after lab
· there are 3 hand washing stations here and 1 in prep room
· no eating in lab, but you can bring sealed bottle of water
· need lab coat for labs 3 and 4
· can buy at bookstore or through EEB grad students

Questions
· feel free to ask questions about future or past labs at end of lab
· it’s helpful to post questions on Portal’s discussion board
· you should get a response within 48 hours
· you can also see Jill Wheeler, lab coordinator – office hours are posted on Portal

Lab 1
· we’ll look at adaptations for survival and reproduction in animals
· these are the 2 most important activities for a species to persist
· will look at insects
· insects represent over 50% of described species
· they have variety of behaviour, lifestyles, forms
· will look at some weird ones today
· for animal species to persist, they have to perform some basic functions
· obtain water and food
· maintain body temperature
· find/attract mates
· avoid predation
· compete with other animals
· any characteristic which permits or improves animal’s survival is called an adaptation
· polar bear is adapted for life in Arctic
· white fur may be useful for increasing hunting ability
· fat and thick fur prevent freezing to death
· polar bears swim a lot and their greasy fur dries quickly
· they have big feet which help them grip ice
· all these traits/functions are hypotheses based on what we know about polar bear
· we guess as to the function of the traits we see
· for our purposes, if we want to really know whether white fur helps in hunting we’d have to perform an experiment to see
· adaptations are really contact-specific
· imagine the range of polar bears extends to Florida
· having fat and thick fur in Florida would be maladaptive
· white fur may be maladaptive in Florida or have no effect
· say polar bears hunted beach goers on white sandy beaches
· then we could argue the white fur is adaptive

Natural Selection
· we’re going to talk about adaptation as a verb, rather than a noun
· populations are made up of individuals of the same species
· individuals vary in their traits due in part to their genetic differences
· environment also plays a part
· genetically determined traits are heritable – a parent can pass them on to offspring
· generally, no 2 individuals in a population have exactly the same genotype
· (except identical twins)
· if individuals possessing heritable trait that increases survivability, over time offspring from them will thrive
· example: population of beetles
· say over generations this population has maintained stable 50/50 ratio – 50% are green and 50% are brown
· introduce a predator that preferentially eats green individuals
· over time, over generations, the green morph will become less frequent in population
· brown morph will eventually dominate
· brown has a higher fitness than green
· fitness means individuals with brown morph have higher likelihood of reproducing
· what would it suggest if beetles were killed independently of their colour? what would happen to the population over generations?
· student: it would be the same
· colour wouldn’t be linked to fitness
· if we were to relax assumption of there being a predator, what would happen if female beetles preferred mating with green males?
· student: greater green population
· colour would be an adaptation for reproduction and green males would have higher fitness than brown males
· if you have a predator that prefers green individuals, and females that prefer mating with green males, what would happen to the population?
· in this case it would depend on relative fitness of the adaptation for viability vs. relative fitness of adaptation for reproduction
· how do we determine if a trait is an adaptation?
· we make an observation, contextualize it, form a hypothesis (a good guess about function)
· once we have a testable hypothesis, we can use scientific method
· Appendix A will give you overview of scientific method
· today, we’ll make observations and then come up with hypotheses
· hypothesis
· a tentative answer to a question about the natural world
· a statement of cause and effect that can be tested
· first we observe a phenomenon (e.g. polar bears have white fur)
· then draw on previous knowledge
· then make an educated guess (e.g. white fur is an adaptation for hunting)
· [see beetle example on slide]
· most important criteria of a hypothesis is that it’s testable
· how to test hypothesis that brown is a colour predators don’t like?
· student: Put brown and green beetle by a predator.
· another option: changing the colour of beetle, e.g. put marking on brown beetle
· there are adaptations for viability 
· e.g. caterpillar on slide mimics snakes
· e.g. some animals have stingers for defence
· and adaptations for reproduction
· there are subcategories of this too
· competition between individuals of same sex (intersexual competition)
· mate choice
· e.g. yellow butterfly is male, drab butterfly is female
· these females prefer bright, colourful males
· if males and females differ, there might be something related to sex going on

Insect Diversity and Adaptation Exercise
· [answered questions in lab manual]
· [group discussion about the first organism they observed today]
· group 1: monarch butterfly
· hypothesis: colour of wings enhances their change of survival; they may ward off predators somehow
· this is a testable hypothesis because we can manipulate wing colour and see what happens
· monarch butterflies are distasteful to predators because they eat milkweed plants
· water striders
· can float on water because of the long legs
· hypothesis: water strider leg shape is an adaptation for floating on water
· Australian stick insect
· long, curly tail helps it survive by scaring off predators because it looks like a scorpion
· hypothesis: they curl their tails as behavioural adaptation against predation
· not sure how we would test that
· Madagascar hissing cockroach
· hissing sound can scare off predator and attract females
· 2 hypotheses:
· hissing sound is an adaptation against predation
· hissing sounds are an adaptation for competition against members of their own gender (for sexual reproduction)
· stag beetle
· hypothesis: size of stag beetle’s mandibles determine the probability of them mating
· praying mantis
· colouration of the mantid is green and matches surrounding foliage
· hypothesis: green pigmentation in mantids is an adaptation for viability or for camouflage

Introduction to the Proposal 
· [everyone drew a number corresponding to a photograph on the Portal – go to labs / proposals / photos]
· you will study that organism’s traits and see if any stand out to you
· write a hypothesis regarding function of that trait
· look up background information from the literature
· write a research proposal with that background information and a possible experiment to test the hypothesis
· for next lab, you will find 2 sources from the academic literature and fill in 2 forms in the lab manual
· if you only do one part you get zero; you have to do both parts

Brandt & Mahsberg Article
· this will be very helpful for the assignment that’s due in 2 weeks
· this is probably one of the most articles he’s read
· they get much duller than this
· all articles are interesting in one way or another
· you’ll learn with time that you don’t have to read the whole article
· they’re written in a standardized way
· e.g. if you want to find info on the specimen under study, it’s at the start of the methods
· e.g. if you want background information, it’s in the introduction
· many scientists only read the abstract, which gives you most of the basic info
· this article was published in Animal Behavior
· [wrote citation on the board, title is abbreviated]
· any time you write anything about a species and you use its Latin name, the genus always has the first letter capitalized and species has no capital
· and it has to be italicized
· this should be written in your lab manual
· Test 2 and Final Exam questions about the lab won’t be specifically on these species
· you would only need to know the basic concepts

Remember, complete Sources Assignment and bring a copy to Lab 2
Also read Appendix A, Chapter 2, Chapter 3 pp.3-1 to 3-10

· if you do have a question, post on the course discussion board
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