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All right, so first of all. Does my pointer work? Technical difficulties.
For those of you who are new to SFU, welcome. For those who don't know, we are on the traditional territory of the Musqueam, the Tsleil Waututh, the coast Sailish people including the Kwikwetlem and the Squamish. We are on Burnaby mountain known in Squamish dialect as‑‑. I have spent almost half my life here at SFU.
I grew up originally in Langley. Mother's side Scottish and dad's side Ukrainian. But grew up in Langley lived in the lore mainland my whole life and did both my‑‑ undergrad and my masters here at SFU.
A little bit about what I did and how I ended up here.
Because I was one of those annoying students who knocked on people's offices and said hey, free labour. Can I do anything for you for my resume?
Worked in a handful of labs throughout my undergrad. Worked with Wendy Pelen with‑‑ frogs down near‑‑ park. Four hours of hiking once the sun rose and then once it set four hours back. Did some bird research are  starlings at a couple of different labs and took some courses at Banfield and did some research on bull kelp as well as western red cedar and its antimicrobial properties and at the end of my Da debris I was tired of course work so I decided to do a research term because it was a way to get easy credits. And I ended up doing some greenhouse pest management research. This ended up turning into my masters degree. I ended up continuing on and doing research with Dr. Samir Punjat for those of you who may have taken 102 with him. He's a very fun guy and he does pest management. I was the lucky one to be the only one in the lab not to work on cannabis. And I did my research on tomatoes as well as squash and other melons. And basically tried to figure out how we could develop some sort of novel organic pesticide.
So a lot of people think organic and think you're not allowed to use pesticide but that's not the case. You can use them if they come from natural response plant, plant oil, that's organic. If you get Aspirin made synthetically, not organic. If you pull Aspirin from a tree to mix it, then it's organic.
So that is what I did for my research. During my masters, I spent a lot of my time because I was trying to figure out if these pesticides worked.
Trying to make plants sick in a very particular way. Particularly tomatoes. If they died within a day there was no way my pesticide would have any effect. That was too virulent of a particular strain. And if I found something that didn't give me enough symptoms, then I couldn't see differences between my controls and my experimental design.
So it was a lot of me crying in the lab at 2 o'clock in the morning like please die. During that time I might not be surprising I was also TA'ing. And I was waking up early morning to TA and I was researching on the side as time went on. Very different from a lot of my fellow cannabis researchers in the lab. So I did a lot of TA'ing throughout my undergrad. And then I just continued teaching. So when I finished my degree, I got a job teaching lab at‑‑ college where I still am. Langara and here. And I taught a variety of courses mainly bio diversity conservation.
As well as the general first and second semester year courses. As well as anatomy and physiology which is‑‑ I'm a plant person. Not a human person. So that has taken some time to get used to time to get used to. I may recognize some faces in the labs. Any‑‑ do I have anything else to say? Oh‑‑ my office. So here's my e‑mail at the top. You should write that down somewhere but like all of the resources are available to you so don't worry too much. My office I'm in the south science building. So if you go chemistry way and then down one floor, I'm there. I'm at SFU Monday Wednesday Friday like all of you. In the mornings. And then I run off to Langara to teach in the afternoons and I'm there Tuesdays and Thursdays. I don't have any set office hours because I feel like no one shows up. So if you would like an appointment, send me an e‑mail. If not if you're around, you're welcome to pop by. If the door's open, I'm happy to chat with you. All right so a little bit about the course. Canvas will be our main resource for the course.
Everything is on there that you need to have. The way I like to set up my canvas pages and let's see if I can transition to show you what that looks like. The way I like to set up my pages is basically you click on the course and everything is clickable from one page. You don't have to nest to a bunch of different modules. Here tease blurbs that I'll go through later. Blah blah. Grade breakdown and then here tease schedule. And within the schedule I'll just set hyper links for all of the slides. So you go in there and you click on today's introduction and downloads the slides for you. Ideally everything is clickable from one page. It's a little more complicated on my end. So if any of the links ever break, please let me know. But that's your general navigation plan for canvas.
All right your textbook‑‑ is this one here. It is old. It is the same textbook al bit not the same edition, as when I took this class in undergrad. Yes, many moons ago I was in the same seat. I don't think it was this class room it might have been one over. This is available in the library on reserve.
So I have several copies of the fifth edition and several of the fourth edition available on reserve for you. If you would like to buy a digital copy, you can do so through the bookstore. The way they have these set up now is they have a cheaper option where instead of you buying the full permanent digital copy, you get like a cheaper rental for 180 days. So you just have it for the term when you need it. But up to you how you would like to source the textbook. The main way we are going to be using this is as an additional resource. So basically I am lecturing through the main content in this book. If there's something that I say that doesn't make sense to you, obviously come to my office hours. But this is good background reading. Obviously we'll give you more context to what we are talking about.
As well as one of the main goals for you in the course is to be able to interpret graphs. So for several lectures I may at the end of the slide deck, throw in a couple graphs from the textbook that I want you to practice interpreting. If you don't know or you need more information for that graph interpretation, the textbook runs through it in detail. So you can either pop into the library. I also have extra copies in my office. So again Friday, Wednesday, Monday mornings. Welcome to pop in and just sit down on a couch with a textbook and go through. All right any questions so far before I go into everyone's favorite topic grade breakdown? Thumbs up? Great. I've been told I talk too quickly. If I do‑‑ just the signals are going to get complicated.
All right so I do grade breakdowns a little differently in that I like to think each percentage of the course correlates to how much time you're spending on that thing. So the way that this works is at SFU the equation is for a three credit course, you should be spending somewhere between 6 and 9 hours per week on the course. When you go through a course review at the end of the term it will ask did you basically land within these limits? So that's roughly 7 ½ hours per week. We have 13.3 repeated weeks this tournament. So that's roughly a hundred hours. Hundred hours, hundred percent of your grade. So I've set this out so that basically one hour should be one percent of the grade. The lecture components consist of three midterms. There is no final. So we're going to do the first third of the course, midterm, second, midterm, third, midterm. That is worth 15% each, so 45% total. Then you have some weekly quizzes. This happens pretty much every Wednesday. Next Wednesday, obviously I won't quiz you right away, but we are going to have a mock quiz at the beginning of lecture. So I will hand you out things that's not worth any marks. It's just to give you an idea of what that format, timing will look like. Types of questions and I can sneak in some getting information about you as students to better guide me in teaching you this term. The other 1% is we have an extra block at the end of the term. After your last exam, and this is because everyone always loves class outside. So I put this at the end of April hoping that we can go outside, use what you've learned during the course and ask some interesting questions and then you get a nice basically participation grade for showing up and exploring with us at the end. This is also just in case anything happens and we have to shift stuff. We can move this online and then still the schedule doesn't quite fall apart. Now our lectures are Monday Wednesday Friday here you all know that obviously. They are in person. However, I'm going to record them.
Currently IT has automatically set up sop recording in the lectures.
That means a couple thing. One, after the lecture finishes, it will be upload somewhere and I will link it in canvas. Two it means that this mic is being recorded. So just for all of your knowledge, if you ask me a question, I will try to remember to repeat it into the mic. But also if you come up to me at the end of class which you are welcome to, just wait until I take this off and mute it. So that you don't have to tell me about your dog and that gets recorded and sent. All right, and if that does happen, I can also go in and edit it. With the caveat of technical difficulties, especially for me, always happen. So do not use this as a guarantee that you will for sure have a lecture. The nice thing about me is my slides are complete. I don't do the‑‑ you have to fill in slides. So it's fairly easy to catch up.
But I would recommend and in a minute I'll have you turn to and everyone introduce yourself and exchange some information. So you do have a friend in class that you can share notes with if you need to. This is the first time I'm trying this. And I'll be honest, I'm quite hesitant to do it. The reason is, I know as a student I hated having to come to class. But I knew it was better. I did better in the courses I show up for. I've had enough students in my evaluations ask me to record because they don't want to have to come in. That's fair. Housing's expensive I know a lot are probably coming in from quite a far distance. So I want that opportunity available to you. But I'm aware that making things easier also makes them harder when it comes to keeping up with the content. So by popular request, they are being recorded but again be careful. And I always recommend doing what works best for your learning. Okay we'll run through the rest of the breakdown and then I'll have you introduce yourself. So tutorials you will meet your TA next week. You need to make sure you attend your own tutorial section. The rooms are quite small and we'll be doing a bunch of group work. This won't work if you are moving around the tutorial sections. The tutorials consist of half of computer labs and half of presentations. Now the computer labs, I'm in the process of trying to find us an actual computer lab we can work with, with our own computers that's in the works. So I will update you. But looking at the schedule, the first couple of these computer labs. The goal for there is for you to learn a piece of software called R. It is the coding software that is used basically all across biology to do data analysis, graph interpretation, all that kind of stuff. So your TA runs you through how that program works. And at the end of each of the R workshops there's going to be a small assignment that's due. So each are worth 2%. So the hour that you spend in tutorial. And then up to an hour, though it might not take thaw long. You might be able to do it in tutorial. And then those are handed in the next week. Now the other half of the lectures are paper presentations. You will be put in groups of four. Everyone loves group work. It's a necessary evil unfortunately when it comes to skills. You will be assigned 1 of 5 papers. These are each going to cover different aspect of the topics we're covering in the course. But in more depth. So there's one on drift and one on mutation and they are each challenging in their own ways. Some are much longer but easier to understand. Some are short but harder or denser. Some have more math. Some have more sociological existential thoughts about evolution. So they each pose their own challenge. The general idea here is that in your group before, you will read a paper. You will make a presentation. In that tutorial, you will give that presentation. And then lead a bit of discussion about the topic.
Your TA will run you logistics. Group work and presentations and they panic. Any questions about the grade breakdown? So here's our general schedule. As I said this is all on canvas. Our first third of the course is going to cover the major mechanisms of evolution.
We're talking selection, drift, mutation. Gene flow also known as migration. So today we'll do intro. Then we're going to run through the major forces of evolution.
And then we'll talk a bit about environmental. Evolutionary, genetics as well as phylogenies so how to build trees. Your exam is here the day before we do a review. So there's a quiz then a bit of practice. Same thing for part two.
Part two adaptation. Trade‑offs. How things change.
How different types of selection occur beyond natural selection.
Also reminder we have a reading break halfway through schedule and lastly we go through the history of life. So how did we get here how did life get here.
Schedule chaos and life will occur. The last time I taught this course, there was snow, there was strike, there was all types of chaos in the schedule.
So I'm building in a bit of flexibility.
If anything does change, I will obviously let you know as soon as I can on canvas. The other thing I will ask you to do is although we don't have a final exam for this course. Whenever it gets announced. Please keep that block free in case we do have chaos and you have to shift that last midterm into the final exam period.
Any sort of logistics. Let me know as soon as possible. I will try my best to accommodate. You give me more time, I have more options to accommodate you. Also if you have any accommodations arranged through the centre for academic learning, or the multifaith centre, please let me know. I am happy to chat with you about them.
Here's my required blurb on academic integrity. Also important in the age of AI. Clever during your tutorials. Highly recommend. We want you to work together. But anything you are submitting just with your name on it has to be your work.
So you can work on the projects together. Submitting the R assignments as your own words.
The exam in quizzers closed book and in person.
And if it's your work you don't get the grade. If I found out you didn't do it, you get a zero. Again amount of time you've put into the course should roughly equal your grade.
All right is there another slide, there is.
So course learning objectives. First two are from the first third. What is evolution, and also importantly what is it not? As well as what are the major forces that shape evolution? Three through four is the next section. So we're going to be talking about limitations of adaptation. Why has evolution not created the perfect specimen of life? Why do we do sex? And how does that influence selection? We're also going to talk about speciation. So what causes new species to emerge. And on the flip side, what causes them to die off. And then finally we're going to get into origins of life. So how did life get to where it is now? And how did we get to where we are now? So the last week is going to be covering human evolution specifically. Now in addition to content, the things that I want you to know, there's also some skills I'm hoping that you will pick up. Most of these are through tutorial. So first is our studio is the gold standard for biology. So I want you to be able to analyze data through R. Second, interpret results and trends from graphs or tables or phylogenetic trees. We'll get some practice with that both in tutorial and lecture. Number three very important, collaborate with a team to interpret scientific publications. Which leads into four, be able to effectively communicate that in a presentation and discussion. Five is discussing those topics with peers. One of the things I forgot to mention in the grade breakdown is that when other groups are presenting, you get a 1% mark for being involved in the discussion. As well as giving feedback for that group.
And the last one here is gain what I like to call a cultural lexicon for evolution and its concepts. HIV to think a lot‑‑ I have had to think a lot recently in the world of google and AI about what the point of learning anything is. If you can google anything, what's the point of knowing anything? The best rationalization I've given myself is that I am teaching you a language and a set of knowledge that unlocks your ability to walk into rooms and converse with people in a way you haven't been able to before. So the way I like to think of this, is if I was preparing you to go to a conference on evolution, there are going to be certain words and concepts that whoever is giving the keynote presentation of that evolution conference is going to assume you know already.
They are going to assume you know what genetic drift.
They won't define that for you. They'll assume you know what DNA is. I assume you know what DNA is before you walk into this room you know that already. So my goal for this course, also my skill goal as well as yours, is to give you those tools so that it unlocks that space for you. Make sense? So it's not about memorizing things that are useless. It's about learning the vocabulary so you can be in the room where it happens, you know? Similar to learning a different language. Sure you're memorizing the words, but it means that you can then go and have those conversations with those people. All right, any questions about course learning objectives? Cool, all right. I have a question for you. Why are you taking this course? You have two options. One, it's required. Two, out of interest. Hands up how many because it's required? Yeah that was the case for me. Cool. How many because it's just interesting.
All right so little more than half of you are taking it because it's required. My question is why? If you're doing a major, this is one of the two required third year courses for your degree in biology. Why do they make you do it? Evolution is what we consider to be a unifying concept. So it's at a nexus of a bunch of other streams of biology. Regardless of what stream you go into, evolution is a key component to understand that particular field. So morphology, the way things are shaped. Physiology, the way things move and interact, behaviour, what they do, development, how they grow. Cell biology genetics as well as bio diversity, all have implications of evolution. So it's required because it is a unifying concept. There's this famous quote by this geneticist who said nothing in biology makes sense except in the light of evolution.
He goes on to say without that light, biology becomes a bunch of Sundry facts. Some interesting or curious but make nothing meaningful picture as a whole. So what it allows us to do is allows us to answer fundamental questions about the natural world. Such as look at all these Beatles. Where did they come from? How did they speciate? Why are there so many? There's so many Beatles if any of you get into beetle research. There's so many. And what shapes their behaviour, morphology and physiology. Another reason is the fields that are important when it comes to doing practical research. So when it comes to evolution the way things change over time, we're talking about medicine.
So one of the papers you'll read about or have presented to you is about the evolution of Covid. So how it is changing over time which has strong implications for medicine. Pest management. That's my field. So again, not necessarily looking at human disease interaction. But plant or animal disease interactions. Which you know‑‑ is required for growing food. Which is generally an important thing. On the note of agriculture, artificial selection, so how you end up with different breeds of plants. As well as conservation. So knowing how things evolve can allow for predictions for various aspects of conservation. As well as conservation and bio diversity decisions. And we'll get into all of these examples throughout the course. All right on the note of cultural lexicons, some things I assume you know walking into this room. But not all of you probably have gone through 102 and if so maybe it's been a couple years. So before we go on, a Gene is a selectable unit of DNA or RNA. Don't forget about RNA an allele is one version of this Gene. A locus is a location where the Gene is located.
Loci if we are talking about multiple. Then Gino type and phenotype. So genotype is the actual Gene so alleles that are present. And phenotype is a set of measurable traits you get from that genotype. Already second question for all of you to test what you know coming into the course. What is evolution? You have three options.
A is survival of the fittest. B is changes in allele frequency over time. And C the formation of new species. All right drum roll. Who thinks it's A? B? C? Cool yeah these technical definition. Yes so survival of the fittest is missing out on the fact that evolution not only relies on you surviving, but then going on to reproduce and make a next generation. Speciation formation of new specs is a consequence of evolution but not evolution itself. Now the study of evolution came out of the fact that we noticed, we being Europeans in the 1800s, that species change over time.
And there's a couple different sets we and they used to look at this. The first is selective breeding. So you can say take a wolf and then you can select for certain characteristics in the case of pappion like cute ears and fluffiness in the case of a great Dane large big boy. And then you end up getting traits that make them look completely different even though they are still the same species. There's a cool example of selective breeding in mice. So what researchers did is they took mice and they put them in a cage with a wheel and they measured how long those mice spent running on the wheel and how far they went. So they didn't force them on the wheel, they just had the wheel there. And then they were like the ones that run farther, we are going to breed those. And we'll compare that to a control where the mice can just interbreed all they want. And they did this for 24 generations. So in the top view of the control mice, this one looking quite lazy, they don't end up running as far. Whereas the selected mice where you have them breed only with other mice that run a lot, after 24 generations, they run approximately three times as far. So you can see changes in these particular phenotypic traits. In this case, how far they run. Over generations by selectively breeding for those traits. Now another piece of evidence for evolution that these species are changing over time are vestigial structures. So these are structures that had a function in closely related species. But no longer have a function in that particular organism.
Some funny examples are these little things which are tiny wings on a kiwi bird. Obviously not functional for anything at this point. But they are still there. Vestigial structure as well as spurs on a python. So the little protrusions of legs out the bottom. Entirely useless to them they don't form any function. But the hipbone is still in there and the spurs are just little feets out the side. We can also see transitional forms. So in a fossil record but you can also see this idea in living species. The example in your textbook is these blennies which is these weird looking fish. And they are organisms that have evolved some, but not all of a novel trait. So there's three closely related species of blennies and they live in three slightly different environments. The one on the top is fully aquatic.
They all love the intertidal zone where waves are coming in and out. Fully aquatic will exist in where the waves are. But any time it gets too close to the shore it will swim back to the ocean. The amphibious one likes to live somewhere in between. They like to be up on the shore and have the waves crash over them. And then the terrestrial ones, they like being on land.
And what will happen on the side it shows you what happens if you put them in water, they will jump out. So what they will do is curl their tail underneath themselves and jump up like a spring. What's interesting is the aquatic one cannot jump at all. The amphibious one can jump but only by throwing itself up whereas the terrestrial one can bend its tail underneath itself and launch itself out of the water. So you can see the one in the middle is kind of an in between of the trait. Not fully aquatic, not fully on land. Not fully able to jump that well. We think of this as a transition point between those two ways of living. The last piece of evidence for evolution we'll talk about are extinctions and fossils. So back in the day when we found a fossil, generally how that went and you were like‑‑ I don't recognize this species. Let's go look for it in the world. And people would look and be like yes we found this thing somewhere else in the world.
The assumption was back in the day before Europeans had done much travel, they had assumed that most of the things they found in the fossil record that they would eventually find somewhere in the world. Once they had done a bunch of travel, they realized that actually there's a bunch of things deep in the fossil record that are nowhere to be found. Like large animals. We would have seen them by now. So this led into question if things are dying out, actually most of the things you see in the fossil record aren't living anymore. Most of the things aren't still visible as living creatures these days. Where are they all going? And so there was the idea again that some change has happened over time. All right now this led to the idea of descent with modification. So things are changing. There is a common ancestor and there are different types of evolutionary changes occurring. The first one is macro evolution. So these are large changes where new life forms are evolving from old life forms. We have speciation where you have a splitting of one species into two. And we'll go into all of the different definitions of species and how complicated and gray those areas get. And then lastly we have micro evolution. So this is the idea that species are changing over time. Even if they are not speciating. So think of wolves versus that dog‑‑ micro evolution.
This concept getting here from all species have been the same and always will stay the same took some steps.
So one of the first early people who questioned this idea of change was jean Baptiste Lamarck and he published his theory in 1809. I'll pause you there, I will not ask you dates. The reason I give you dates is so you can cement kind of in your mind where we're talking and have things in relation to each other. But don't waste your time this isn't an evolutionary history course so don't worry about that. The history‑‑ so these theories are important. I could ask you what is Lamarck in evolution. Good question. You need to know the name. Not the date. He published his theory in 1809 of what he called transformism. The idea of acquired characteristics. The most famous example of this is in giraffes.
So his theory was giraffes have really long necks that allows them to reach high into the canopy and get leaves. Throughout their lifetime you have a giraffe straining and straining to reach leaves and as a result, that giraffe who stretches his neck throughout his lifetime will have offspring with longer necks. This was his theory. So the changes you acquire during your lifetime will get passed onto the next generation. Now this had some troubles.
Because for example, if you lose a hand, you don't end up having kids without a hand, right? So the follow up to this was Charles Darwin who published his theory on the origin of species and descent with modification.
So instead of the idea that you acquire characteristics throughout your lifetime that you then pass down. In this case what's happening is that there are a variety of different traits within a population. Some are more advantageous than others. Which leads to differential fitness and success. Some are more likely to pass on those Genes than others which leads to changes in the allele population over time. Now he was not the only one to come up with this theory. Alfred Russel Wallace was another naturalist working at the exact same time who independently came up with the same theory of descent with modification. They co‑presented the idea in 1858 but Wallace was away gathering fossil evidence at the time. So he wasn't actually there and the reason Darwin is much more famous is he then published his book the origin of species. Which I have a copy of because when I graduated at SFU my undergrad, I walked across the pond and I was like I'm guess a biologist now, I guess I should have a copy of this? So this is the copy I went straight to indigo and bought right after graduating. So this is considered to be like the Seminole work of Darwin. He published multiple books on how descent with modification actually works. All right so when we are talking about evolution in this course, we're pretty much talking about biological evolution. Changes in allele frequencies over time which leads to descent with modification from a common ancestor.
Now there are some misconceptions I want to start off debunking.
First is that evolution changes individuals. This is not the case. It does not cause changes in individuals over lifetime. The second is natural selection causes variation in traits.
This is not the case. Natural selection can only act on variation that is already there.
Mutations is the changes in fuel for genotype and therefore phenotype. Number three evolution only happens slowly. This is not the case for things like bacterial resistance, viruses and bacteria. So don't worry if you're like Oh I really want to study the process of evolution. You can do it in these things. You don't have to spend all 80 years of a very long career if you live to 110 trying to see evolution happen in realtime. All right some other ones. Evolution increases complexity.
This is not always the case. It can lead to decrease in complexity in the same way it can lead to increase. This one's good, humans are more evolved than bacteria. Not the case. Evolution has been happening for all organisms for the same amount of time. Lastly, natural selection acts on genotypes. This is not the case. It only acts on phenotypes. Lastly I'll throw up this figure. Which all of my peers who teach this course love this figure. I think it leads to the again misconception of heading towards some sort of progress. There's this very famous image with the march of progress an ape on all fours slowly going up. But I included it because it's also become a popular meme format where people replace the last bubble. But it also makes us realize that it's weird we are the result of this now thinking about it, the universe getting to know itself.
So the next plan for the rest of the week is to go through the major causes of evolution. So you probably know these from 102. Hands up how many of you took 102 here? Okay not all. I will not assume then that you will have this information. So the four main forces of evolution are selection, mutation, Gene flow and genetic drift. We'll go through one lecture on each of these getting to know the ways that evolution actually occurs. So that's our plan for the rest of the week and into next week. Now at the end of each of my slides, I'm going to have a bunch of summary things. The first is learning objectives. These are the main skills. Content or skills I want you to have by the end of this lecture. This is probably a good way to study if you are curious what to study for quizzes or midterms. On the schedule online it tells you in brackets for the quiz which lectures are covered. Usually the week before content. I've also started including this‑‑ this was a change I made last time I taught when students said they wanted a summary slide. Here's me telling you the major points of the lecture. And I've also included which relevant textbook chapters are included as well as if there's any interesting questions that might cover the content that we have worked through. Anything else?
Oh last thing I will say, in the process of figuring out your grade breakdown, I was figuring out basically all right you have X amount of time you're spending here in lecture. X amount of time you should be studying and I wanted to make sure that 2 ½ hours a week on average which is how I ended up balancing out your midterms and quizzes made sense for what you should be studying. And ended up just going down the rabbit hole and making a full study schedule.
And so if any of you are really curious about what my recommendations would be for studying, you can let me know and I'm happy to e‑mail it to you.
But it's basically if you've ever taken study skills before, there's this curve called the curve of forgetting and it's basically like you learn something, and then within the next 24 hours you've forgotten some and then you've forgotten even more. So what's more effective than cramming which as someone who has crammed, I won't blame you if that's your study method, it's more effective and time effective for you if you study a little bit, more frequently. So I have a full study schedule of‑‑ on January 17th after lecture you should review this for this amount of time and this for this amount of time. So if that's something you're interested in, I've done the work. Send me an e‑mail and I will send it your way. Any questions before you all run away? Yes? Just throw it on canvas? Sweet. I'll format it so it looks prettier. Question? I can double check what SFU is. It depends different departments are different. So I will double check on grade breakdown for you. Anything else? Yes? The textbook is listed as required for the course. All of the questions I'm going to ask you will be based on the slides with the caveat of if I give you extra graphs to interpret, you might need to use that as a resource to fully understand what's happening in the graph. The way this normally runs for other courses is they just give you a list of the figures in the textbook that are fair game and you have to go and hunt through the textbook for those. That seems like a waste of time so instead the figures that are in my lecture are there and I put the extra ones I would want you to know and might show up on the exam at the end of the slide deck. There's none for today. Cool. All right, I will see you all for a mock quiz on Wednesday. If you have any questions, please send me an e‑mail.
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