BIO 226 WINTER 2015
WEEK #1
Chapter 22. Descent with Modification: A Darwinian View of Life 
Definitions, Explanations or Lists (not to be submitted) 
Evolution
Catastrophism- events in the past occurred suddenly and were caused by machanisms different than those operating in the present
Adaptation
Binomial system of naming organisms 
Darwin’s 2 observations and 2 inferences Natural selection 
Observations: 1) members of a population often vary in their heritable traits, 2) All species can produce more offspring that their environment can support, and many of these offspring fail to survive and reproduce.
Inferences: 1) individuals whose inherited traits give them a higher probability of surviving and reproducing in a given environment tend to leave more offspring than other individuals. 2) This unequal ability of individuals to survive and reproduce will lead to accumulation of favourable traits in the population over generations.
Homology – similarity resulting from common ancestry
Convergent evolution – the independent evolution of similar features from different lineages, these features are said to be analogous. 
Assigned Questions (to be submitted) 
1) What did Aristotle mean by scala naturae?
2) What were Lamarck's 2 principles of evolution?
3) What was the prevailing world view when Darwin published the ‘Origin’?
4) Explain how the wings of a bat and a bird are both homologous and products of convergent evolution. 
Review Exercises (not to be submitted) 
Try the self-quiz (you should be getting about 70% of the multiple choice questions correct).
1) Apply Darwin’s scheme to the evolution of the long and beautiful tail of peacocks.
2) Give a Lamarckian (only of Darwinian predecessors to propose a mechanism of HOW life changes over time) explanation for the evolution of running speed in cheetahs. 
Cheetahs used their legs a lot and therefore they grew very strong and able to run fast (use and disuse) and then passed those traits on to the next generation (through inheritance of acquired characteristics) and so on and so forth.
3) What kind of evidence would you use to convince a creationist that evolution is an historical fact?
4) How did Hutton’s and Lyell’s influence Darwin’s thinking about evolution?
Hutton: Earth’s geologic features explained by gradual mechanisms still working today, Lyell: uniformitarianism; mechanisms of change are constant over time, same geological processes are operating today as in the past at the same rate. Darwin applied these concepts of gradual change to biological beings.
5) Individuals do not evolve: true or false? Provide a justification of your answer 
False, populations evolve because individuals well suited to their environment will survive and succeed in passing these advantageous traits onto their offspring. Over time, this will change the composition of a population and has therefore evolved. Natural selection acts on individuals.
6) What are the two major points Darwin made in his book?
Descent with modification by natural selection
7) Why isn’t evolution by natural selection progressive? Why don’t the strongest individuals in a population always produce the most offspring?
8) What important idea did Darwin borrow from Thomas Malthus and from Linnaeus? 
9) Why Darwin gets most of the credit (as compared to Wallace) regarding the explanation for how species change over time? 
ANS:
1) Aristotle believed that species and organisms were unchanging. He used a ladder-like scale to organize organisms, starting with the simplest of creatures and worked his way up to more complex ones. This scale is referred to as scala naturae or the “scale of nature”, with each organism having its own spot on the ladder.
2) Lamarck’s first principle of evolution was “use and disuse”; this was the idea that those parts of the body that were used a lot grew stronger and larger while those that were not used would shrink and eventually deteriorate. His second principle was known as “inheritance of acquired characteristics” which would allow these traits, dictated by the first principle, to be passed from one generation to the next.
3) The prevailing worldview when Darwin published “the Origin of Species`” was that species were unchanged since their creation.
4) Homologous structures are structures that exist in separate organisms that are different yet similar due to having evolved from a common ancestor. An example of this can be seen in comparing a bird’s wing with that of a bat. Although different in form, the basic structure of both wings, in the types of bones involved, are very similar. Convergent evolution is a phenomenon that occurs when similar organs or structures emerge in organisms independently of each other through separate lineages. For example, both birds and bats developed similar wing structures but both have evolved independently from one another after a very distant flightless reptile-like creature. 

Chapter 23. The Evolution of Populations 
Definitions, Explanations or Lists (not to be submitted) 
Microevolution- change in allele frequency over generations
Particulate model of inheritance
Population- group of individuals of the same species, in the same area that interbreed and produce fertile offspring 
Gene pool- all copies of every type of allele at every locus in all members of population
5 conditions for a Hardy-Weinberg Equilibrium Mutation- (If allele frequency determined by HWE is the same as observed in population- not evolving.) conditions: no mutations, random mating, no NS, extremely large population size, no gene flow.
Sexual recombination
Genetic drift, bottleneck effect and founder effect- chance events that cause change in allele frequency of a population; bottleneck- a sudden change in enviro
Gene flow- transfer of alleles in or out of a population due to movement of fertile individuals or their gametes
Relative fitness - the contribution an individual makes to the gene pool of the next generation RELATIVE to the contributions of other individuals
3 modes of natural selection – Directional (to either extreme), disruptive (favors both extremes, intermediate selected against), stabilizing (removes extreme variants, favouring the intermediate types)
Assigned Questions (SUBMIT) 
1) What is the ultimate source of new alleles and genes?
2) Does sexual recombination: (a) produce new alleles, (b) re-arrange alleles?
3) Does non-random mating affect: (a) allele frequencies, (b) genotype frequencies? 4) Explain why drug cocktails are the most effective treatment of AIDS. 
1) mutations
2) b
3) b
4) Because the AIDS virus has such a short life span, once a drug is used to destroy the virus, it kills those susceptible but those who are resistant survive and then reproduce a new generation of virus that is now resistant to that drug. So a drug cocktail is needed to stay one step ahead of the virus.
Review Exercises (not to be submitted) 
Try the self-quiz.
1) Natural selection acts on individuals, but populations evolve. Explain.
2) Is natural selection synonymous with evolution?
3) Natural selection can’t cause evolution because it acts on phenotypes not genotypes. True or false? Justify your answer.
4) Does evolution make perfect organisms?
5) Distinguish between quantitative and discrete characters.
Discrete: can be classified on either-or basis, usually determined by single gene locus
6) Why does sexual selection often lead to sexual dimorphism? Why are males usually the sex that exhibits exaggerated characteristics?
7) What are the two processes producing the variation in gene pools that contributes to differences among individuals? 
Chapter 24. The Origin of Species 
Definitions, explanations, lists (not to be handed in) 
Speciation- the process by which one species splits into two or more species
Macroevolution- pattern of evolution above the species level
Biological species concept- a species is a group of populations that can interbreed and produce viable, fertile offspring but do not produce viable, fertile offspring with other such groups.
5 prezygotic barriers (block fertilization from occuring)- 
a) Habitat Isolation- occupy different habitats
b) Temporal isolation- species that breed during different times of day, seasons, or years
c) Behavioral isolation- different courtship rituals between species to attract mates
d) Mechanical isolation- morphological differences prevent successful mating (parts don’t line up)
e) Gametic isolation- sperm of one species unable to fertilize eggs of the other
3 postzygotic barriers 
a) Reduced hybrid viability- genes of parents may interact in ways that impair the hybrid’s development or survival in given environment
b) Reduced hybrid fertility- even if hybrids are strong and robust, is chromosomes of parent species differ in number or structure meiosis in the hybrid may fail to produce normal gametes therefore, making them sterile and genes cannot flow freely between the species.
c) Hybrid breakdown- some first generation hybrids are viable and fertile but when they then go and attempt to mate with one another or either parent species, offspring of the next generation are feeble or sterile.
Morphological species concept- characterizes a species by body shape and other structural features, this concept can be applied to asexual as well as sexual organisms 
Reproductive isolation- the existence of biological factors or barriers (discussed above) that impede members of two species from producing viable, fertile offspring
Allopatric speciation- “other country” speciation occurs when a population is divided geographically into isolated subpopulations. Or when individuals colonize a remote area and descendants become geographically isolated form parent population. 
Sympatric speciation- “same country” speciation occurs in populations that live in the same geographical region. This occurs when gene flow is reduced by factors such as polyploidy, habitat differentiation and sexual selection.
Autopolyploid- an individual that has more than two sets of chromosomes that are derived from a single species.
Allopolyploid - 
Punctuated equilibrium – term used to describe periods of apparent stasis punctuated by sudden change.
Assigned Questions (SUBMIT) 
1) When does the biological species concept not work?
2) Distinguish between the gradual and punctuated schools of speciation. 
Review Exercises (not to be handed in) 
Try the self-quiz.
1) Which species concepts(s) could you apply to both asexual and sexual species?
2) Which species concepts(s) would be most useful for identifying species in the field? Explain
3) Is there progress in evolution? Explain
4) How might an imperfect fossil record give the impression of ‘punctuated speciation’?
5) Why is polyploidy more common in plants than in animals?
6) Why are small, peripheral populations more likely to form new species than large, central populations? 
7) Explain how isolation and divergence are occurring in soapberry bugs (p. 494). Of the four evolutionary processes (mutation, gene flow, drift, and selection), which two are most important in causing this event? 
Chapter 25. The history of Life on Earth 
Definitions, explanations, lists (DO NOT SUBMIT) 
Macroevolution
Four main steps for the origin of life on earth 
Protobionts
When was earth formed?- 4.6 billion years ago
Half-life
Age of first fossils and when life began on earth – 3.5 billion years ago
Age of first eukaryotic organism- 2.1 billion years ago (small algae) 
Endosymbiosis
Date of colonization of land- cyanobacteria and other photosynthetic (over 1 billion years ago), larger forms like fungi and plants about 500 million years ago.
Date of Pangaea- 250 million years ago
Mass extinction
Adaptive radiation- periods of evolutionary change in which groups of organisms form many new species whose adaptations allow them to fill different ecological roles or niches in their communities.
Exaptation
Heterochrony- an evolutionary change in the rate or timing of developmental events.
Paedomorphosis – if reproductive organ development accelerates compared to other organs, the sexually mature stage of a species many retain body features that were juvenile structures in an ancestral species.
Assigned Questions (SUBMIT) 
1) Which organisms began the oxygen revolution? 
2) What hypothesis did Miller test in his classic experiment? 
3) Why is fossil record an incomplete chronicle of evolutionary change? 
4) What happened during the Cambrian explosion? 
ANS: 
1)  The oxygen revolution was thought to be brought about by oxygen-releasing bacteria, otherwise known as ancient cyanobacteria. 
2)  Miller used his “primitive soup” experiment to simulate the conditions of early Earth. This experiment demonstrated that the abiotic synthesis of organic molecules was possible under the conditions of the atmosphere at that time.
3)  The fossil record is an incomplete chronicle of evolutionary change because many of Earth’s organisms did not die in optimal conditions to be fossilized. Furthermore, of those fossils that did meet the necessary requirements to be fossilized, only some would not have been destroyed by the geological processes in the coming centuries and then of those that survived only a fraction would have been discovered by scientists.
4) Many present day animal phyla seem to have appeared in fossil record during what is known as the Cambrian Explosion (approximately 535-525 million years ago.) This phenomenon also marked the emergence of hard-bodied organisms, which included predators with large claws and fangs while simultaneously, other organisms developed defensive adaptations including hard-body armour and sharp spines.
Review Exercises (DO NOT SUBMIT) 
1) Try the self-quiz and the Science, Technology and Society question. 
2) List the evidence that supports the endosymbiotic origin of plastids and mitochondria. 
3) What are the five generally recognized mass extinction events? 
4) What is the function of Hox genes 
5) Try Concept Check 25.2, #1 and #3 on page 548, and Concept Check 25.3 on page 554. 
***Chapter 26. Phylogeny and the Tree of Life 
Definitions, explanations, lists (not to be handed in) 
Phylogeny- evolutionary history of a taxon (species or group of species)
Systematics- discipline that classifies organisms and determines their evolutionary relationships (e.g. snakes vs legless lizards)—uses fossils, molecular…in order to establish a universal tree of life
Taxonomy- science of naming and classifying organisms (hierarchal system)—initiated by Linnaeus 
Binomial nomenclature –Linnaeus—first part: genus, second part: specific epithet (unique for each species in a genus), first letter of genus capitalized, entire species name is italicized) 
Taxon- taxonomic unit at any level of hierarchy
Phylogenetic trees
Polytomy- an unresolved pattern of divergence 
Basal taxon- oldest, at the bottom of the tree
Analogy/homoplasy vs Homology- Homology: similarity due to shared ancestry. Analogy: similarity due to convergent evolution (similar enviro pressures produce similar adaptations in organisms from different evolutionary lineages)
Clade / Cladistics- groups organisms by common ancestry. Clade: group of species that includes an ancestral species and ALL of its descendants
Phylogram- in a phylogram, the length of a branch in a cladogram reflects the number of genetic changes that have taken place in a particular DNA or RNA sequence in that lineage
Monophyletic / Paraphyletic / Polyphyletic- Monophyletic: ancestral species and all descendants. Paraphyletic: ancestral species and some, but not all of its descendants. Polyphyletic: includes taxa with different ancestors 
Molecular clock- a yardstick for measuring the absolute time of evolutionary change based on the observation that some genes and other regions of genomes appear to evolve at constant rates.
Orthologous genes vs Paralogous genes- Orthologous: those found in different species and their divergence traces back to the speciation events that produced the species. Paralogous: the homology results from gene duplication; multiple copies of these genes have diverged from one another within a species.
5 kingdoms -Plantae, Fungi, Animalia, Protista, Monera 
3 domains – Bacteria, Archaea, Eukarya
Assigned Questions (SUBMIT) 
1) Give an example of a shared ancestral character and a shared derived character for humans 
· Shared ancestral character: character that originated in an ancestor of the taxon, e.g. backbone for mammals (present in ancestors)
· Shared derived character: evolutionary novelty unique to a particular clade, e.g. hair for mammals (absent in ancestors)
2) List the levels of the Linaean hierarchical classification from smallest to largest 
species, genus, family, order, class, phylum, kingdom, domain 
3) What is the key assumption(s) behind the validity of a molecular clock? 
ANS:
1) The backbone is a shared ancestral character for humans because it is a characteristic shared by all mammals as well as with their common ancestor. A derived character of humans is hair because once again, this characteristic is shared by all mammals however, was not present in the ancestral species. 
2)  Linnaean classification starts at the species level, species are then grouped into a genus, which are grouped into families, families into orders, orders into classes, classes into phyla, phyla into kingdoms and finally into one of three domains.
3) The assumption underlying the concept of a molecular clock is that the number of nucleotide substitutions in orthologous genes (from different species) is proportional to the time since the different species’ have branched off from a common ancestor.
Review Exercises (not to be handed in) Try the self-quiz. 
1) Explain how the wings of a bat and a bird are both homologous and products of convergent evolution. 
2) What would be on the x and y axes of a graph to calibrate a molecular clock?
x: divergence time, y: number of mutations
3)Give an example of an unexpected phylogeny that has been revealed by molecular systematics. Why are phylogenetic trees considered to be hypotheses?
4) Is the taxon Monera monophyletic, paraphyletic or polyphyletic? 
Try Draw It on p. 590 

Chapter 27. Bacteria and Archea 
Definitions, explanations, lists (not to be handed in) 
Peptidoglycan- a polymer composed of modified sugars cross-linked by short polypeptides Gram- positive (thicker layer of peptidoglycan) vs. Gram-negative (structurally more complex with an outer membrane that contains lipopolysaccharides) —archaeal walls lack peptidoglycan 
Gram-negative: the lipid portions of the lipopolysaccharides in cell walls are toxic; outer membrane helps to protect against body’s defences- tend to be more resistant to antibiotics 

Plasmids- some species of bacteria also have smaller rings of DNA called plasmids
Binary fission – mode of reproduction for prokaryotes, can divide every 1-3 hours.
Endospores- many prokaryotes form metabolically inactive endospores which can remain viable in harsh conditions 
Transformation / Transduction / Conjugation – types of genetic recombination; Transformation: uptake of foreign DNA from surrounding environment, Transduction: horizontal gene transfer between bacteria by bacteriophages (viruses that infect bacteria). Conjugation: genetic material is transferred between prokaryotic cells, F Factor is required for production of pili (donor cell attatches to pili pulls it closer and transfers DNA)
4 major modes of nutrition of prokaryotes 
· Photoautotrophs: photosynthetic prokaryotes, plants, certain protists
· Chemoautotrophs: unique to certain prokaryotes
· Photoheterotrophs: unique to certain aquatic and salt-loving prokaryotes
· Chemoheterotrophs: many prokaryotes and protists, fungi, animals, some plants
Obligate aerobes : require oxygen for cellular respiration
Obligate & facultative anaerobes: obligate anaerobes: poisoned by oxygen and use fermentation or anaerobic respiration. Facultative anaerobes: can survive with or without oxygen.  
Nitrogen fixation- conversion of atmospheric nitrogen into ammonia to be used as essential components of proteins and nucleic acids
Habitats &/or metabolism of 3 main groups of extremophiles (ARCHAEA)
Thermophiles, Halophiles, Methanogens (anaerobes who use CO2 to oxidize H2 and give off methane)
Bioremediation – the use of organisms to remove pollutants from the environment
3 factors contributing to genetic diversity: rapid reproduction, mutation, genetic recombination
pathogenic prok typically cause disease by releasing exotoxins or endotoxins
Assigned Questions (SUBMIT) 
1. Rank 3 types of prokaryotes in terms of the amount of peptidoglycan in their cell wall. 
2. Why are gram-negative bacteria typically more pathogenic than gram-positive bacteria? 
3. How do the flagella of prokaryotes differ from those of eukaryotes? 
4. Identify two ways that prokaryotes have affected you positively last week and two ways that prokaryotes have ever affected you negatively. 
5. A bacterium requires only the amino acid methionine as an organic nutrient and lives in lightless caves. What mode of nutrition does it employ? 
ANS: 
1. Gram-positive bacteria have a thick layer of peptidoglycan while gram-negative bacteria has a thinner layer of peptidoglycan in their cell walls surrounded by an outer membrane. Prokaryotes belonging to the domain Archaea lack peptidoglycan completely in their cell walls.
2. The lipid portions of the lipopolysaccharides found in cell walls of some gram-negative bacteria are toxic and cause fever or shock. Also the outer membrane of their cell walls helps to protect against body’s defences because the drugs need to penetrate an extra layer before reaching their target, peptidoglycan, in order to impede its cross-linking. It is for this reason that gram-negative bacteria tend to be more resistant to antibiotics. 
3. Flagella of prokaryotes are much smaller than those of eukaryotes (about one-tenth the width) and are not covered by an extension of the plasma membrane. They also differ in their molecular compositions and mechanisms of propulsion.
4. One way in which prokaryotes have benefitted me last week was with Bacteroides thetaiotaomicron that allowed my intestines to digest certain foods that otherwise would not have been able to be digested. Another way in which I benefitted from prokaryotes is through their autotrophic actions which allowed for recycling of elements in the atmosphere. However, I did begin to catch a case of the sniffles which could also have been attributed to prokaryotes, bacteria more specifically.
5.  This organism would be a chemoheterotroph because it does not need light as an energy source and relies solely on organic compounds for survival.
Review Exercises 
Try the self-quiz & Concept Check 27.2 #1 and Concept 27.3 #1.
1) The production of antibiotics by bacteria is the ecological equivalent to what behaviour in some birds? 
(Background in ecology needed)
2) Do bacteria have sex? What about sexual reproduction?
Conjugation- sex without reproduction. 
3) Describe how horizontal gene transfer plays an important role in prokaryote evolution.
4) Could eukaryotes live without prokaryotes? Could prokaryotes live without eukaryotes?
Euk could not live without Pro, chemical recycling and ecological interactions, mutualistic bacteria that live in human intestines
5) Why are cyanobacteria self-sufficient organisms? (p.604)
6) Distinguish between the four major modes of nutrition, noting which are unique to prokaryotes. 
Chapter 28. Protists 
Definitions, explanations, lists (not to be handed in) 
Protist- unicellular eukaryotes
Syngamy- sexual reproduction by union of gametes
3 ecological groups of protists and their nutrition 
· Ingestive heterotrophs (animal-like)- protozoans- ingest larger food particles
· Absorptive heterotrophs (fungus-like)- absorb organic molecules- slime molds
· Photoautotrophs (plant-like)- algae- which contains chloroplasts
· Some also mixotrophic combine photosynthesis and heterotrophic nutritional modes
Endosymbiosis and secondary endosymbiosis- the process in which certain unicellular organisms engulf other cells which become endosymbionts and ultimately organelles. Secondary: a heterotrophic eukaryotic cell engulfed a photosynthetic eukaryotic cell which survived in a symbiotic relationship inside the heterotrophic cell
Distinguishing feature of euglenozoans – presence of a spiral or crystalline rod in flagella 
Distinguishing feature of Alveolates- have membrane-bounded sacs called alveoli just under the plasma membrane—function of alveoli unknown
Red tide- episodes of explosive population growth, or blooms, in dinoflagellates sometimes causes a phenomenon called “red tide”. The blooms make coastal waters appear brownish red or pink because of the presence of carotenoids, the most common pigments in dinoflagellate plasmids. The toxins produced by the dinoflagellates have caused massive kills of invertebrates and fish as well as the humans that ate them.
Thallus- term used to refer to an algal body that is planklike. Unlike plants though, the thallus lacks true roots, stems and leaves. A typical Thallus consists of a root-like HOLDFAST, which anchors the alga, and the stem-like STIPE, which supports the leaf-like BLADES- which provide most of the alga’s photosynthetic surface
Alternation of generations- multicellular algae- alternation of multicellular haploid and diploid forms
Heteromorphic- generations are structurally different
Isomorphic- generations look similar
Distinguishing feature of rhizarians – Although members differ greatly in morphology, DNA evidence suggests rhizarians exist as a monophyletic group. Includes organisms referred to as amoebas.
Pseudopodia type in amoebozoans – lobe or tube-shaped (rather than threadlike) pseudopodia
Red algae and green algae are the closest relatives of land plants. ARCHAEPLASTIDA – includes red algae, green algae, and land plants
Mitosis: no change
Meiosis: halve
Syngamy, fertilization: double
Gametes: n, unicellular
Zygotes: 2n, unicellular
Embryos: 2n, multicellular  
ANIMAL life cycle:
Multicellular part of our life cycle?  Diploid, organism 
Unicellular part of our life cycle? haploid,gametes 
PLANT life cycle:
Alternation of generations
Multicellular haploid and diploid forms Isomorphic: identical
Heteromorphic: different 

Assigned Questions (hand in) 
1. Unicellular protists are simple as organisms but complex as cells. Explain. 
2. What type of nutrition do euglenids have? mixotrophs
3. Why are red algae reddish? 
4. Why did the kingdom Protista crumble? 
5. What do diplomonads and parabasalids have in common? And how are they able to survive with a reduced mitochondria? 
ANS: 
1. Unicellular protists are simple as organisms but complex as cells. Explain. 
· use of organelles instead of the multicellular organs
· have contractile vacuoles to pump out excess water
· more nutritionally diverse (ie can be heterotrophs, photoautotrophs, mixotrophs)
· may be asexual or sexual. 
2. Euglenids are mixotrophs, which means that in the presence of sunlight they are autotrophic but in the absence of sunlight they can become heterotrophic by absorbing organic matter from the environment. Many euglenids accomplish this by phagocytosis. 
3. Species of red algae are reddish because they possess a photosynthetic pigment called phycoerythrin, which masks the green color of chlorophyll.
4. The kingdom Protista crumbled because protists are so diverse and it was found that some species of protists were more closely related to animals, plants, or fungi than to other protists and so it became difficult to classify them together. It is in this way that protists were found to be polyphyletic. Now, the term protest refers to eukaryotes that are not plants, animals or fungi.
5. Diplomonads and parabasalids both lack plastids and have modified mitochondria. These organisms are able to survive through generating energy anaerobically.
Review Exercises (not to be handed in) 
Try the self-quiz. Concept check: 28.5#3 
1. Parameciums have sex without reproduction. Explain. Conjugation, a sexual process in which 2 individuals exchange haploid micronuclei but do not reproduce.
2. What would you call an individual in a cellular slime mould? How do they prevent cheating? 
3. What is the function of the silica “shells” of diatoms? 
4. Who are the largest protists? Giant kelp
5. Ecological impact of Oomycetes – decomposers and parasites- potato late blight
6. What is the key feature that differentiate red algae life cycle from other algae? no flagellated stages in life cycle
7. What is the key characteristic of the stramenopiles? have a “hairy” flagellum paired with a “smooth” flagelllum
8. Differentiate between plasmodial and cellular slime molds (p. 637-638)
· Plasmodial: brightly coloured (yellow, orange), at a certain stage in their life cycle, they form a mass called a PLASMODIUM “super cell”- unicellular, engulfing food by phagocytosis, if no food left or habitat begins to dry up, the plasmodium stops growing and differentiates into fruiting bodies.
· Cellular: feeding stage consists of solitary cells that function individually, but when food is depleted, the cells form an aggregate that functions as a unit. The mass resembles a plasmodial but cells remain separated by individual plasma membranes.
9. What is the relationship between meiosis and the alternation of generations? Why doesn’t alternation of generations occur in unicellular species? 
· Alternation of generations: both haploid and diploid stages are multicellular and so this does not occur in unicellular species

Chapter 29. Plant Diversity I 
Definitions, explanations, lists (not to be handed in) 
What is a plant? 
· Eukaryotic, photosynthetic organisms that develop from an embryo.
Age of multicellular life on land?
Sporopollenin- a layer of durable polymer that prevents exposed zygotes from drying out.
Closest living relative of land plants? Charophycean algae- charophytes
List and define the 4 derived characteristics that are common to all land plants.(but absent in charophytes)
1. Apical Meristems
· Growth of tissue
· Tissue specialization (below and above ground)
2. Alternation of generations and multicellular, dependant embryos
· 2 multicellular bodies alternate
· embryos protected from drying and nourished by maternal tissue
· hence the name embryophytes
3. Walled spores produced in sporangium
· Walled spores: surrounded by resistant covering of sporopollenin
4. Multicellular gametangia 
· Gametes are produced in gametangia 
· Female gametangia: archegonia (produce eggs)
· Male gametangia: antheridia (produce sperm)
Gametophyte- multicellular, haploid “gamete-producing” plant is named for its production by mitosis of haploid gametes-eggs and sperm-  
Sporophyte- Mitotic division of the zygote produces a multicellular diploid sporophyte “spore-producing plant”. Meiosis in mature sporophyte produces haploid spores.
cuticle- a waxy covering of the epidermis
vascular tissue- cells joined into tubes that transport water and nutrients throughout the plant body
dominant phase of bryophyte life cycle – gametophyte is dominant
dominant phase of fern life cycle – sporophyte dominant
xylem – conducts most of the water and minerals and includes dead cells called tracheids
lignin – woody tissue
phloem- consists of living cells and distributes sugars, amino acids, and other organic products 
Homospory – like most seedless vascular plants, they have one type of sporangium that produces one type of spore, which typically develops into a bisexual gametophyte.
Assigned Questions (SUBMIT) 
1. What are herbs or herbaceous plants? 
2. What limits the height of mosses? 
3. What is the dispersal phase of mosses? 
4. What characteristics limit ferns to damp environments? 
Review Exercises (not to be handed in) 
Try the self quiz and concept check 29.1#2. 
1. Given that mosses generally live in wet habitats, how do they survive in cold, dry habitats, such as the Arctic? 
2. Coal is composed of the remains of what organisms? 
3. Review sexual life cycles in Figures 13.6 on page 252. Identify which life cycle has alternation of generations, and summarize how it differs from other life cycles 
4. Looking at figure 29.7, identify why the group called seedless vascular plants is paraphyletic. 
Chapter 30. Plant Diversity II 
Definitions, explanations, lists (not to be handed in) 
Seeds: consists of an embryo and nutrients surrounded by a protective coat. Within a seed, the embryo consists of a root and one or two seed leaves called cotyledons
Pollen- microspores develop into pollen grains that consists of a male gametophyte enclosed within the pollen wall.
Naked seeds- not enclosed by ovary
4 phyla of living gymnosperms 
1. Cycadophyta
2. Gingkophyta
3. Gnetophyta
4. Coniferophyta
Flower- angiosperm structure specialized for sexual reproduction
Fruit- a mature ovary containing seeds
Double fertilization – one sperm + ovum= zygote. One sperm + 2 nuclei = endosperm (3n), to prevent wasteful food on infertile ovules. One sperm fertilizes the egg, while the other combines with two nuclei in the central cell of the female gametophyte and initiates development of food-storing endosperm.
Endosperm- nourishes the developing embryo
Heterospory – common to all seed plants, megasporangia which produces megaspores that give rise to female gametophyte. Microsporangia will produce microspores which give rise to male gametophytes
Assigned Questions (SUBMIT) 
1) What is a seed?
2) Where is the male gametophyte in the life cycle of a seed plant?
3) What is the female gametophyte in angiosperms called?
4) Describe the important relationship between angiosperms and animals. 
ANS:
1. An adaptation of some terrestrial plants consisting of an embryo packaged along with a store of food within a protective coat. 
2. The male gametophyte of a seed plant is very much reduced, usually microscopic. They can develop through from spores retained within the sporangia of the parental sporophyte. 
3. The female gametophyte in angiosperms is called the embryonic sac. 
4. Angiosperms, or flowering plants, usually develop a fleshy fruit from a mature ovary. This fleshy fruit is used to entice/provide nutrition for the animals that eat it. This is a key adaptation that angiosperms use for seed dispersal to allow for seeds to be displaced great distances. The seeds are eaten by the animal and then as reintroduced to the environment when the animal defecates, sometimes hundreds of miles away from the site of the original plant. Animals (including humans) also rely of fruits for essential nutrients.
Review Exercises 
Try the self-quizzes.
1) Explain how xylem tissue is important for humans. Wood, primary source of fuel for much of the world, construction material and wood pulp is used to make paper.
2) What is the newest phylum to appear on earth? Anthophyta
3) What tissue provides the bulk of all food for humans?
4) Why is the loss of pollinating insects such a threat to agriculture? 
5) What is the function of double fertilization in angiosperms? 
5 derived traits of seed plants:
1) Reduced gametophyte
2) Heterospory
3) Ovules
4) Pollen
5) seeds

Chapter 31. Fungi 
Definitions, explanations, lists (not to be handed in) 
Hyphae- filaments of cytoplasm and nuclei surrounded by cell wall
Mycelium – web-like bodies of multicellular fungi, feeding network of hyphae
Septum 
Coenocytic – without septa
Mycorrhizae – mutually beneficial relationships between fungi and plant roots
Plasmogamy – fusion of cytoplasm
Heterokaryon – when the two nuclei don’t fuse
Dikaryotic – 2 haploid nuclei to a cell, one from each parent
Karyogamy- fusion of nuclei 
Molds- produce haploid spores by mitosis and from visible mycelia (asexually)
Yeast- only unicellular fungi 
Lichens- symbiotic association between photosynthetic microorganism and a fungus in which millions of photosynthetic cells are held in a mass of fungal hyphae 
-Fungi are absorptive heterotrophs, secrete exoenzymes that break down complex molecules, they have chitinous cell walls
- oldest fossils, 460 MYA, fungi and animals more closely related to each other than they are to plants or other eukaryotes—divergence: 1.5 BYA
Assigned Questions (hand in) 
1) What unique feature do Chytrids possess?
2) LIST the two most important ecological roles played by fungi?
3) What is the heterokaryotic stage in the life cycle of the zygomycete Rhizopus?
4) What is the best shape for an absorptive organism? How do fungi accomplish this? 
ANS:
1. Chytrids are unique among fungi in that they possess flagellated spores called zoospores. 
2. Fungi play two very important ecological roles in our environment. The first of these is that they are decomposers; they recycle dead organic matter that can then be reused in the environment. Another important role they serve is through mycorrhizae. Mycorrhizae is a mutualistic relationship between plant roots and fungal hyphae that allow plant roots to be able to absorb more water and nutrients from a larger area of soil that allows for such productive farming.
3. The heterokaryotic stage of zygomycete Rhizopus is while it is a young zygosporangium. When the zygosporangium forms, it contains multiple haploid nuclei from the two parents. 
4. The best shape for an absorptive organism is a giant web of ends capable to absorb as much as possible. Fungi accomplish this through a network of filaments called hyphae that make up the mushroom as well as the subterranean mycelium. The mycelium’s structure maximizes its surface-to-volume ratio allowing for very efficient feeding. 
Review Exercises
Try the self-quiz.
1) How are truffles like flowering plants? Develop fruiting bodies ascocarps
2) What is the dispersal phase of a fungus?
3) Where would you look to find a glomeromycetes? On the roots of plants
4) What is the dikaryotic stage in the life cycle of an ascomycete?
5) Draw a generalized fungal life cycle.
6) How old are the oldest fossils of fungi? According to molecular clock analyses, when did fungi diverge from animals? 
Chapter 32. Introduction to Animal Diversity 
Definitions, explanations, lists (not to be handed in)
Animals originated as sponges, no true tissues 
Eumetazoans- clade of animals with true tissues
characteristics of an animal- eukaryote that develops from embryonic layers, ingestive heterotroph, no cell walls, diploid, blastula, sexual reproduction, collagen—2 types of specialized cells not seen in other multicellular organisms: muscle cells and nervous cells 
blastula- embryo in the shape of a hollow sphere
gastrula- an embryonic stage in animal development encompassing the formation of three germ layers: ectoderm, mesoderm, endoderm.
radial symmetry – multiple planes of symmetry—sedentary lifestyle
bilateral symmetry – single plane of symmetry. Have a dorsal (top) side, a ventral (bottom) side, anterior (head) and posterior (tail) ends. 
cephalisation – development of a head,  sensory equipment concentrated at their anterior end including a central nervous system (brain) in the head. 
Tissues- collections of specialized cells isolated from other tissues by membranous layers. During development, three germ layers give rise to the tissues and organs of the animal embryo.
diploblastic – animals that have both endodermic and ectodermic germ layers, includes cnidarians
triploblastic-all bilateral symmetric animals have a third germ layer called the mesoderm, which fills most of the space between the ectoderm and the endoderm. Animals with these three germ layers are said to be triploblastic.
acoelomate – such as a flatworm, lack a body cavity between the digestive cavity and the outer body wall.
Pseudocoelomate- such as nematodes, have a body cavity only partially lined by tissue derived from the mesoderm. 
coelom – most triploblastic animals possess a body cavity- a true body cavity is called a coelem and is derived from the mesoderm.
-holometabolous metamorphosis vs, hemimetabolous metamorphosis
· Holo: juvenile individual is called a larva, looks quite different than adult form. When it has grown enough, becomes a pupa and is remodelled into an adult: complete metamorphosis
· Hemi: juvenile is called a nymph and looks like a miniature adult
Oldest fossils: 575 mya
Ectoderm: germ layer covering the surface of the embryo, gives rise to the outer covering of the animal, and in some phyla, the central nervous system
Endoderm: innermost germ layer, lines the pouch that forms during gastrulation (the archenteron) and gives rise to the lining of the digestive tract and organs such as the liver and lungs of vertebrates. 	
Assigned Questions (hand in) 
1) What was the likely common ancestor for all animals?
2) Based on fossils, how old is animal life in oceans versus on land?
3) List the 3 major ways of distinguishing protostomes from deuterostomes development. 
ANS:
1. A likely common ancestor for all animals is a suspension feeder similar to present day choanoflagellates. 
2. Fossil records suggest the first animals emerged in water between 565 to 550 million years ago while it is estimated that animals moved to land around 365 million years ago.
3. The three major ways of distinguishing between protostomes and deuterostomes are through their differences in cleavage, coelem formation, and fate of the blastopore. Protostome development, cleavage is spiral and determinate while that of a deuterostome is radial and indeterminate. In protostome development the coelem forms from splits in the mesoderm, while in deuterostome development the coelem forms from mesodermal buds from the wall of the anchenteron. And finally, in protostome development the mouth forms from the blastopore while in deuterostome development it is formed from a secondary opening and forms the anus.
Review Exercises
Try the self-quiz.
1) Why is cephalization an indicator of an active life style (i.e. not sedentary)? 
2) Why can’t protostomes have identical twins? Because it is indeterminate cleavage that makes identical twins possible, each cell produced by early cleavage divisions retains the capacity to develop into a complete embryo. With determinate cleavage, the developmental fate of each cell is determined very early.
3) Provided one way in which animals differ from plants and fungi?
4) What are the 3 germ layers and what part of the gastrula do they develop into? 
Chapter 34. Vertebrates Definitions, explanations, lists (not to be handed in) 
Vertebrate- group of animals with a backbone or the series of bones that make up the vertebral column - Vertebrates are a subphylum within the phylum Chordata (bilaterian animals that belong to the clade of animals known as Deuterostomia).  
Heaviest animal ever to walk on land? Dinosaurs
Biggest animal ever to exist on Earth- the blue whale
Craniates- chordates with a head, they share certain characteristics: a skull, brain, eyes, and other sensory organs.
Oldest living lineages of vertebrates? Lamprey, jawless fish- marine and freshwater, mostly parasites.
- amniotes are tetrapods that have a terrestrially adapted egg, includes reptiles, including birds and mammals. 
- key adaptation for living on land- amniotic egg- 4 extra-embryonic membranes
Ectothermic- like most reptiles, they absorb external heat as the main source of body heat
Endothermic- like birds, capable of keeping the body warm through metabolism.
Monotremes- egg laying mammals, e.g. platypus
Marsupials- mammals with a pouch, e.g. opossums, kangaroos, and koalas- embryo develops within a placenta in the mother’s uterus, born very early in its development. Marsupials complete embryonic development while nursing in a maternal pouch called a marsupium.
Eutherians- placental mammals- have longer period of pregnancy, young eutherians complete their embryonic development within a uterus, joined to the mother by the placenta
Paleoanthropology- study of human origin 
Hominins (or hominids) – extinct species that are more closely related to humans than to chimpanzees.
Mammals: amniotes that have hair and produce milk, also have a larger brain than other vertebrates of equivalent size as well as differentiated teeth
-Cephalochordates are the closest living relative of vertebrates
Review Questions (not to be submitted) 
1. List the derived traits for: chordates, craniates, vertebrates, tetrapods, mammals, primates, humans Muscular post-anal tail, notochord, dorsal, hollow nerve chord, pharyngeal slits or clefts.
2. What characteristics do hagfishes have that lancelets and tunicates lacks? Head and skull- craniate 
3. Are the coelacanths extinct? no
4. What happened 360 million years ago in vertebrate history? 
5. Three key amniote adaptations for life on land – amniotic egg, use rib cage to ventilate lungs
6. Identify four avian adaptations for flights major adaptation is wings with keratin feathers, other adaptations include lack of urinary bladder, females with only one ovary, small gonads, and loss of teeth.
7. Contrast marsupials with eutherians, providing examples for each 
8. Which group is more closely related to the amphibians: mammals or birds? 
Chapter 52. An Introduction to Ecology and the Biosphere 
Definitions, explanations, lists (don’t hand in) 
Ecology- (Ernst Haekel, 1866); The scientific study of the interactions between organisms and their environment. These interactions determine distribution of organisms and thie abundance.
Environmentalism- advocacy for the environment or for the protection of nature.
Climate- long-term prevailing weather conditions in an area
Climatograph- a plot of the annual mean temperature and precipitation in a particular region
Dispersal- movement of individuals away from center of high population density or from their
Photic zone- upper zone of aquatic biome that gets sufficient light for photosynthesis
Oligotrophic vs. eutrophic lakes- oligotrophic lakes are nutrient-poor and eutrophic lakes are nutrient-rich.
Estuary- area where a freshwater stream or river merges with the ocean
Biomes- major ecological associations that occupy broad geographic regions of land or water
Factors determining the distribution of species? Biotic vs. abiotic
· temperature· predation
· presence of prey
· competition

· water 
· sunlight
· wind
· rocks and soil

Assigned Questions (hand in) 
1) Which direction does the wind blow at night near an ocean: onshore or Why? offshore? 
2) Why do biological communities on the top of mountains often resemble those found in the Arctic? 
3) What is the salt concentration of freshwater and marine biomes? 
4) Life in a tropical rainforest is vertically stratified. What abiotic factor probably 
changes most dramatically across strata? 
5) What are the dominant plants on a savannah? 
6) How do plants in the chaparral respond so quickly after a fire? 
ANS:
1. Temperature drops more quickly over land than over the water, it is for this reason that the air over the now warmer water rises and draws cooler air from the land back out over the water and replace it with water offshore.
2. Every one thousand meter increase in elevation produces an average temperature drop of 6oC, so communities on situated on very high mountain peaks experience cold temperatures similar to those in the Arctic.
3. Freshwater biomes generally have a salt concentration of less than 0.1% while marine biomes usually have a salt concentration averaging 3%.
4. In tropical rainforests, the most changing factor across strata is the amount of water from the rainfall and sunlight.
5. The dominant plants on a savannah are plant species that are fire-adapted and tolerant of seasonal drought. This terrestrial biome is made up of mostly grasses and non woody plants called forbs and thorny plants with small leaves.
6. Some adaptations of plants in the chaparral to be able to respond to fires are that some of the shrubs produce seeds that will germinate only after a hot fire. Also, their food reserves are stored in fire-resistant roots to enable them to respond quickly and use nutrients released by the fire.
Review Exercises (don’t hand in) 
Try the self-quiz. 
1. What is the difference between ecology and environmentalism? 
2. The tundra receives little precipitation, yet mosses flourish. Explain. A permanently frozen layer of soil called permafrost restricts growth of plant roots. 
3. Why don't trees grow in temperate grasslands? Grazing by large mammals helps prevent establishment of woody shrubs and trees that could not survive long periods of drought and fire.
4. Where does most of the organic matter in a stream come from? Consists of dissolved or highly fragmented material that has been carried from forested areas
5. What is the only biome that is named after a group of animals? Coral reefs
6. In which biome do protists contribute most of the primary production? 
7. What is the 'largest' biome on earth? Terrestrial: Northern Coniferous Forest, Aquatic: Oceans
8. Some people dismiss current global warming as being insignificant because we went through bigger temperature changes at the end of the last glaciation about 10,000 years ago. Use the data on the movement of beech on page 1150 to convince a critic of the potential severity of today’s problem. Since last ice age, beech has moved 0.2km per year, if climate change movement predictions are accurate, the beech’s range must move by 7-9 km northward per year.
Chapter 53. Population Ecology 
Definitions, explanations, lists (not to be handed in) 
Population- group of individuals of the same species living in the same area
Density- the number of individuals per unit area or volume
Dispersion- pattern of spacing among individuals within the boundaries of the population 
Life history- the traits that affect an organism’s schedule of reproduction and survival- entails 3 variables: when reproduction begins, how often the organism reproduces and how many offspring are produced per reproductive episode. 
Semelparity- “one-shot” pattern or big-bang reproduction where the mother dies after reproduction
Iteroparity- repeated reproduction, organisms produce relatively few but large offspring each time they reproduce, and they provision their offspring better.
Carrying capacity- the maximum population size that particular environment can sustain (K).  
K-selection- selection for traits that are sensitive to population density and are favoured at high densities (or density-dependant selection)
r-selection- selection for traits that maximize reproductive success in uncrowded environments (density-independent selection)
Density independent – a birth rate or death rate that does not change with population density.
Density dependent- a death rate that rises as population density rises, as is a birth rate that falls with rising density 
Demographic transition – the movement from high birth and death rates toward low birth and death rates, which tends to accompany industrialization and improved living conditions
Assigned Questions (hand in) 
1) List the 2 processes that add individuals to a population and the 2 processes that remove individuals from a population. 
2) List the 3 most common patterns of spatial dispersion?
3) What are three types of survivorship curve, what causes their shape and what are examples of each type (one example per type)?
4) What are the shapes of the curves for a population that is growing exponentially and logistically?
5) What caused the two declines in moose numbers on Isle Royale?
6) What is the likely cause of the population cycles of lynx and hare? 
ANS: 
1. Births and immigration add individuals to a population, while deaths and emigration remove individuals from a population.
2. The three most common patterns of spatial dispersion are: clumped, in which individuals are aggregated in patches, uniform, in which individuals of a population are evenly spaced and lastly, random spacing of individuals.
3. A Type I curve is flat at the start, reflecting low death rates during early and middle life, it then drops steeply as death rates increase with older-age group. This Type of survivorship curve represents the life span of many mammals, including humans, that produce few offspring but those offspring are well cared for. A Type III curve drops sharply at the start, reflecting high death rates for young individuals, but the curve then flattens out as death rates decrease for those individuals that survive the early-period die-off. This type of survivorship curve usually represents organisms that produce a large number of offspring but provide little or no care to them; this includes plants, many fishes, and most marine invertebrates. Lastly, a Type II curve is an intermediate between Type I and Type III curves, with a constant death rate over the organism’s life span. This kind of survivorship occurs in Belding’s ground squirrels, other rodents, various invertebrates, some lizards, and some annual plants.
4. The exponential curve representing population growth is shaped in such a way where the curve gets progressively steeper over time whereas a logistic curve is shaped as a sigmoid (or S-shaped) curve when growth is measured versus time. 
5. The first decline in moose number on Isle Royale coincided with a peak in wolf numbers because moose are a primary source of food for wolves. The second decline occurred due to a harsh winter, which increased the energy needs of the animals and made it more difficult for moose to find food in the deep snow.
6. The likely cause of population cycles of the snowshoe hare as suggested by various experiments is a combination of predation and sunspot activity. Cycles of lynxes relies heavily on availability of prey, in this case, the snowshoe hare, which undergoes a consistent ten year cycle.
Review Exercises (not to be handed in) 
Try the self-quiz.
1) Name some species with non-overlapping generations. Agave tree, salmon,cicadas, bamboo
2) Can a population be regulated by both density dependent and density independent mechanisms? Give an example. Yes, a population can be regulated by density-dependent reproduction and density-independent mortality mechanisms can stop population growth, leading to an equilibrium population density in species such as dune fescue.
3) Why do cicadas wait 13 or 17 years between breeding rather than 16 or 18 years? 
4) What are the ecological implications of Canada’s high immigration rate? 
5) What does an analysis of ecological footprints suggest about the earth’s carrying capacity for humans?
6) How are age structure pyramids related to population growth rate in humans? If a population’s growth rate is growing, the pyramid will be bottom heavy.

Chapter 54. Community Ecology 
Definitions, explanations, lists (not to be handed in) 
Community- group of populations of different species in an area
Competition- interaction that occurs when individuals of different species compete for a resource that limits their growth and survival
Competitive exclusion principle – in the absence of disturbance, one species will use the resources more efficiently and reproduce more rapidly than the other. Even a slight reproductive advantage will eventually lead to local elimination of the inferior competitor. 
Ecological niche- the sum of a species’ use of biotic and abiotic resources in its environment
Resource partitioning- the differentiation of niches that enables similar species to coexist in a community
character displacement- the tendency for characteristics to diverge more in sympatric than in allopatric populations of two species.
predator- interaction between species in which one species, the predator, kills and eats the other, the prey
Batesian and Mullerian mimicry- Batesian: a palatable or harmless species mimics an unpalatable or harmless one; Mullerian: two or more unpalatable species resemble each other 
Mutualism- an interspecific interaction that benefits both species
Facilitation- species that have positive effects on the survival and reproduction of other species without necessarily living in the direct and intimate contact of a symbiosis
species diversity- the variety of different kinds of organisms that make up a community- has 2 components: species richness and relative abundance
species richness- the number of different species in the community
relative abundance of species – the proportion each species represents of all individuals in the community
dominant species- species in a community that are most abundant or that collectively have the highest biomass
keystone species- not usually abundant in a community, they exert strong control on community structure not by numerical might but by their pivotal ecological roles or niches.
bottom-up and top-down models- models of community organization- Bottom-up: a unidirectional influence from lower to higher trophic levels N V H P; Top-down: predation mainly controls community organization because predators limit herbivores, herbivores limit plants, and plants limit nutrient levels through nutrient uptake. 
intermediate disturbance hypothesis – moderate levels of disturbance foster greater species diversity than do low or high levels of disturbance
ecological succession- process by which a disturbed area may be colonized by a variety of species, which are in turn replaced by still other species. 
Assigned Questions (hand in) 
1) Distinguish between the fundamental niche and the realized niche. 
2) Why palatable fruit are often brightly coloured whereas palatable animals are cryptically coloured? 
3) In which type of mimicry is the model negatively affected by the mimic? 
4) What is the difference between a food chain and a food web? 
5) What are the two hypotheses for the latitudinal gradient in species richness? 
6) What are the two components of community biodiversity? 
7) What are the two key predictions of island biogeography theory? 
ANS: 
1) The fundamental niche is the niche potentially occupied by a species if it did not have any competition with other species’with similar niches while the realized niche is the niche actually occupied by a species. 
2) Palatable fruit are brightly coloured in order to entice an animal to eat it in order to facilitate dispersal of seeds as we learned earlier in the semester. Palatable animals, however, are cryptically coloured in order to blend into their environment to avoid predation. 
3) Batesian mimicry because while the palatable species mimics the unpalatable model, the adverse can be said as well if the prey is more familiar with the morphological features being associated with the palatable mimic. 
4) A food chain describes the transfer of food energy through trophic levels from its source in plants until it is decomposed. A food web on the other hand is a much more detailed diagram outlining which species in a given community consume which other species in a web-like manner. 
5) The two hypotheses for the latitudinal gradient in species richness are evolutionary history and climate. 
6) The two components of community biodiversity are species richness and relative abundance.
7) The two key predictions of island biogeography theory are that species richness increases with island size and that the number of species decreases with increasing remoteness of the island. 

Review Exercises
Try the self-quiz.
1) What two types of mutualism were involved in the evolution of angiosperms? 
2) If your goal was to preserve the biodiversity of Canada, would you opt for one large park or many smaller parks (that summed to the same size as the large park?) 
3) Why do large areas of land or large islands have more species than smaller areas or islands?
4) Is primary succession more or less common than secondary succession? 
Chapter 55. Ecosystems 
Definitions, explanations, lists (not to be handed in) 
Ecosystem- all organisms living in a community, including how they interact with abiotic factors
primary producers- the trophic level that ultimately supports all others that consists of autotrophs
primary, secondary and tertiary consumers – primary consumers are herbivores, secondary consumers are carnivores that eat herbivores, tertiary consumers are carnivores that eat other carnivores.
decomposers – group of heterotrophic consumers that get their energy from detritus
primary production- the amount of light energy converted to chemical energy- in the form of organic compounds- by autotrophs during a given time period in an ecosystem
gross & net primary production – gross: the amount of energy from light converted to the chemical energy of organic molecules per unit time; Net: is equal to GPP minus the energy used by the primary producers for their “autotrophic respiration”. 
secondary production- the amount of chemical energy in consumers’ food that is converted to their own new biomass during a given period in a given ecosystem
trophic efficiency – the percentage of production transferred from one trophic level to the next
biogeochemical cycles - 
nitrogen fixation – the conversion of N2 (atmospheric nitrogen) to forms that can be used to synthesize organic nitrogen compounds
eutrophication- in response to added nutrients, mostly phosphorus and nitrogen to freshwater lakes, cyanobacteria and algae grew rapidly, ultimately reducing the oxygen concentration and clarity of water- ecological impact: loss of many fish species
Restoration ecology- the study devoted to returning an ecosystem as much as possible to its pre-disturbance state 
Bioremediation- using organisms, usually prokaryotes, fungi, or plants, to detoxify polluted ecosystems 
Assigned Questions (SUBMIT) 
1) What is the ultimate fate of all energy flowing through ecosystems? 
2) Who are the most important groups of decomposers? 
3) What would happen if decomposition stopped? 
4) Which biome has the highest primary production in terrestrial ecosystems? 
5) Name the 2 ecological pyramids? 
6) What are the 2 major processes that run the carbon cycle? 
7) Nitrogen is abundant in the atmosphere and yet often limits primary production. Explain. 
8) What is the main goal of restoration ecology? 
9) What is the difference between bioremediation and biological augmentation?
ANS:
1) Due to the first law of thermodynamics, the law of conservation of energy, energy cannot be created nor destroyed but rather transferred or transformed into a different form. Therefore, the ultimate fate of all energy is lost or dissipated into space as heat.
2) The two most important groups of decomposers are prokaryotes and fungi.
3) If decomposition stopped, detritus would pile up and the supply of ingredients needed to synthesize new organic matter would run out, and as a consequence all life would cease.
4) The highest primary producing biome in terrestrial ecosystems is the tropical land areas or forests.
5) The first ecological pyramid is the pyramid of net production where the trophic levels are arranged in tiers to represent the loss of energy with each transfer in a food chain. The second ecological pyramid is the biomass pyramid where each tier is the standing crop in one trophic level representing the ecological consequence of low trophic efficiencies. 
6) The two major processes running the carbon cycle are photosynthesis by plants and cellular respiration by plants and animals.
7) It is true that nitrogen is abundant in the atmosphere, however, it cannot be used by most organisms in this form, it must first be fixed into an organic from such as ammonium and nitrate. This is accomplished only by various species of bacteria. This then slows the primary production process because the nitrogen must first be fixed by some prokaryotes before it can be used by plants and animals to be used for various functions including production of amino acids.
8) The main goal of restoration ecology is to return an ecosystem as much as possible to its pre-disturbance state.
9) Bioremediation involves using organisms, usually prokaryotes, fungi or plants to detoxify polluted ecosystems. Biological augmentation, however, uses organisms to add essential materials to a degraded ecosystem.
Review Exercises (not to be handed in) 
Try the self-quiz. 
1) Name two emergent properties of ecosystems? Nutrient cycling, energy flow
2) What fuels the in the atmosphere? 
3) Why does CO2 concentration vary seasonally in the atmosphere? 
4) People are vegetarians for many different reasons. What is the “ecological” reason for being a vegetarian? 
5) How does agriculture help to accelerate the eutrophication of lakes? 
6) From a nutrient cycling point of view, what is the cause of acidic precipitation and global warming? 
7) List the 4 major reservoirs of nutrients. Biomass, fossil fuels, nutrients in air soil and water, minerals in rocks
8) What is the primary factor limiting primary production in oceans, freshwater and in terrestrial ecosystems? 
9) How does logging contribute to the eutrophication of receiving waters? 
Chapter 56. Conservation Biology and Global Change (not to be handed in) 
Definitions, explanations, lists 
Biodiversity- biological diversity
Conservation biology- integrates ecology, physiology, molecular biology, genetics, and evolutionary biology to conserve biological diversity at all levels 
Endangered species- a species that is in danger of extinction throughout all or a significant portion of its range 
Threatened species – are those species that are considered likely to become endangered in the near future.
Introduced species- also called a non-native or exotic species, are those that humans move intentionally or accidentally from the species’ native locations to new geographic regions 
Minimum viable population- the minimum population size at which a species is able to sustain its numbers 
Population viability analysis- the process that determines the probability that a population will go extinct within a given number of years
Effective population size –a meaningful estimate of MVP requires the researcher to determine effective population size, which is based on the breeding potential of the population
Biodiversity hot spot- a relatively small area with numerous endemic species (species found nowhere else in the world) and a large number of endangered and threatened species
Zoned reserve- an extensive region that includes areas relatively undisturbed by humans surrounded by areas that have been changed by human activity and are used for economic gain
Biological magnification – occurs because biomass at any given trophic level is produced from a much larger biomass ingested by the level below it
Sustainable development – economic development that meets the needs of people today without limiting the ability of future generations to meet their needs
Review Questions and Exercises 
1) What are the three main levels of biodiversity?  Genetic diversity, species diversity, ecosystem diversity
2) What are the benefits of biodiversity? 
3) List five keys ecosystem services purify our air and water, detoxify and decompose our wastes and reduce impacts of extreme weather and flooding, pollinate our crops, control pests, and create and preserve our soils.
4) What are the major threats to biodiversity? Explain in what way each of them affect biodiversity habitat loss, introduced species, overharvesting, global change
5) What are the conservation measures used to maintain biodiversity? Small-populaiton approach, declining-population approach
6) Contrast small-population approach versus declining-population approach 
7) How can landscape ecology be useful for biodiversity conservation? 
8) What are the four types of environmental change that humans are bringing to the Earth? Nutrient enrichment, toxins in the environment, greenhouse gases and global warming, depletion of atmospheric ozone
9) Can we achieve sustainable development? 
[bookmark: _GoBack]Try the self-quiz. 
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