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sperm competition: example in dragonflies: the male dragon fly scrapes out the sperm from previous males and then inserts his sperm to make sure his sperm is the only one that gets fertilized
51
Infanticide: examples in lion prides; male lions kill off baby cubs because they try to get rid of ‘past relationships’ and that makes the female lioness available to mate
44
inbreeding
no change in allelic frequency, things just get pushed to heterogenousity
j


 

66-Ice Age vicariance
Ice crickets are a good example of vicariance, because they have been isolated for such a long period of time and thus can say something about the species they represent because there’s only 25 others
Unique: during the last ice age, there were spots that were never covered with ice, and spots on mountains that poked through the sheets of ice
This cricket survived through the ice age by creating an anti-freeze fluids that flow through its body to keep the cells from freezing
This was perfect because other insects couldn’t survive and then they immediately had something to feed on, as well as the lichens

67- Sympatric speciation
native species seeds have a much larger diameter 
the bug lives its whole life on the plant because they liquefy the seed to be able to feed on it

68
in plants meiosis might fail, and might become an egg or sperm, but instead of becoming a haploid, it remains a diploid
this creates a new cell that has 4n
if this new 4n cell ever tried to mate with the original 2n cells through meiosis, they would never match; they don’t have the same meiotic match up, and becomes an isolated species
called autoploidy

70-Allopolyploid
example: wheat!
Why does this happen: agriculture: some sort of selection: they would keep the seeds that are larger, plants that are taller, etc
Most of our agricultural crops are polyploids
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1
2nd largest mass extinction in the history of the earth
the poles start to get less sun, and habitats all over the world begin to disappear
all occurs in the aquatic world, no life in land

2
Fish diversity takes a huge leap in the Silurian
Plants take a huge stride onto life on earth

3
trilobytes (arthropods) are replaced by crustaceans, and they die off

4
Cambrian allowed for this explosion of species, and the Ordovician was where the extinction of some species occur

5
at the equator it is the incubator where the home of the fish explosion will be

7
we get a brain casing and a vertebrate that becomes present
we also see the jaw as an innovation

8-Armoured Fishes
Solid bone on the exterior for the front half of the fish, and this gives a unique way of feeding and movement
The mouth is wide open during movement, water is forced into the mouth and escapes through the pharynx so it is able to (later on) make the appearance of gills
The tail flops back and forth to propel the fish forward

9-The Lamprey
Adult lampreys live in oceans, and when they go to mate, they migrate up river systems until they get to a safe location to find hatch their larvae
The larvae then move back to the ocean

10-Evolution of Jaws (gnathostones)
the gill arches that we saw in the lamprey now become more complex
in addition to the arch, there is a band of muscle that appears
the cartilage in the organism now bent itself, and that created a change in the control of shape of the mouth 
this shape change created a new mechanism for pumping water in and out of the mouth
the gill arch becomes the first jaw, a closed mouth cavity
hyomandibular bones assist in the trapping of food
this new mouth can surround the food and pass the food to the digestive system

11-Cartilaginous Fish (sharks and rays)
fins; they create a very stable profile for the fish so it doesn’t roll around in the water while the tail propels the fish forward
fins also isolate the propulsion force toward the rear of the fish so that the head doesn’t move
sharks fill their bodies with oil, because oil is less dense than water, which allows them to have lots of dense muscle tissue, and they can also stop swimming and still float
sharks must keep moving to have water flow across their gill surface

12-Placoid Scales
they toughen the surface of the shark
a sleek shape in water creates some drag on the object and creates suction
scales create little microtubulences which creates less resistance on the fish, and decreased the laminar flow

13-Feeding
sharks: their teeth are just a large version of their scales
sharks cannot bite, but when it does grab on to something, it holds on and then flops around
it has a conveyor belt like mechanism that replaces the teeth when they fall out

14-Mermaid’s Purse
Female sharks invest lots of energy in offspring
They produce approximately 20-30 offspring in their lifetime
The egg is hidden in a crevasse and it feeds on the food inside its eggs and when it has grown to size, it comes out of the mermaid’s purse, it is ready to feed on fish

16-Bony Fish Skeleton
few adaptations that improve upon what the shark has
fins that are more useful because they can maneuver with more agility and can ‘hover’ in the water column
now that they hover, they have to solve the aeration of their gills issue

17-Opercular Gill
when the mouth is open, the opercular gill is closed and water gets sucked into the mouth
when the mouth is full of water, it then closes and the opecular gill opens to pump out the water

18-Swim Bladder
helps with hovering, and there is a capliary bed that can supply oxygen gas or carbon dioxide to the bag so they can control their ascent and descent in the water column
this adaptation in the bony fish is still occurring today and still exploding

19-Evoluation of the tetrapod stance: Lobe-finned fish
large sections of bone
originally used to be burrowing fish
in freshwater environments the oxygen levels would change as the temperatures and seasons changed 
this was great for these fish because they could pop their heads up for 

20-Transition to land
plants will have to protect their gametes 
will have to conserve their water
and also have to surivive against the effects of gravity
parallels between how animals and plants survive against these things   
EXAM QUESTION
21
??????

23- Sorting out plant parts
sporophytes: makes spores, the diploid part of a plant
spores are made in sporangia 
sporophyte grew up from a zygote
Gametophyte
Gametangia producing gametes
Antheridia: sperm
Archgonia: egg

24- Example, Liverwort plant
One of the first plants on the planet

25
eggs are all on the underside of the Archgonia
the antheridia has sperm all over the landing pad
they get transferred through raindrops and they start to create sporophytes
this is guaranteed to work because the plant allows for the self fertilization and sexual fertilization of its gametes

26
the first plants that come on to land are still very water dependent, no plants have reached the centre of the continent, only on the edges where they still have lots of water supply
soon then you’ll see that there are pores (stomata)
Then they get lignin, which holds the plant up and makes it more erect
The lignin then goes on to become vascular issue and then that will create the transport system for fluids
The evolution here then continues from spores to seeds to seeds in fruits

27
This allows for the carbon dioxide to get to the photosynthetic cells, 
This allows for gas exchange and potential water loss

28/29
Moss begins to use some lignin to make the body more erect
Something about spores…
Spores will settle to the ground, anchor to the ground, and then rise up and grow into gametophyte
On top of the gametophyte is either an antheridia or an archegonia 
The zygote is now retained on the plant
We end up with a situation where the zygote grows on the plant
30: evolution of plant vascular tissue
sort of a spiral set up because regardless of the moisture level, the moss or plant will still continue to hold its structure

31
we will get one giant continent

32
fish are still diversifying
the biggest advances are happening on land; the advent of vascular tissue!

35
the cells that originally were connected to each other (cell-cell communication) all had a cell wall lining
sdfsdfsdfsdf

37
the ferns are the first to do this
they have sporangia; the spores open, and release spores that  anchor and grow into gametophytes
the gametophytes have both male and female parts 
the plants take their chances with self fertilization

38
at the end of the Devonian we get a huge extinction
vegetative materials are starting to cover the continents, and the world becomes green
this causes the carbon dioxide blanket to be consumed and oxygen to be released, which results in the world cooling 
we’re losing continental shells
Animals suffer greatly, but the plants continue to thrive
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4
we see a massive continent that is forming together right over the continent

5
there are still major groups are there, but the diversity dropped in the aquatic environments

7
Plant diversity was dominating the terrestrial area, and plants are still taking carbon dioxide out of the air
Troublesome because no animals at this time can break down the lignin in the plants, and thus the vascular tissue has to be fossilized when it dies
This results in the coal that we are using today

8
seedless plants that have vascular tissue versus plants with vascular tissue

11
lignin is hydrophobic: for transport systems to work, the cellulose can’t be in contact with water because it absorbs it, so it has an interior coating of lignin that repels the water
lignin is toxic, and it always leaches a little bit into the water, it kills anything extra that is in the water, so the food is pure

12
microspores are pollen
all of this is because two life cycles are beginning to be combined (spores+seeds)

13
embryo is the new sporophyte, provided with nutrients and in a waterproofed case

14
the megasporangia in the coniferous trees will be generally at the top of the tree

15
when the pollen lands on the surface of the megasporania, the nuclei will migrate out, and will find the megaspore and fertilize it and will fertilize it
we have now solved the issue of fertilization of the gametes without being in an aqueous environment

16
fungi! they are able the decompose lignin

17
fungi have unique morphology: cells connected end to end, and this creates long threads which are able to spread in their search for food
kyetin is used to  keep the structure of the cell
the fungi use cytoplasmic flow to get food
Fungi do not contain cellulose
The spores are so small that they drift away like smoke
Are halplontic organisms

18
two haploid cells when they meet, and the nuclei won’t fuse together (

19
mycelium will grow and continue to grow (the ones you can see aren’t the single celled chain)
plasmogamy: the fusing of two cells and has two nuclei: called n+n dikaryotes
will continue to grow, and may or may not separate
ultimately when it comes times to produce more spores, the two nuclei have to fuse
this brings us to the diploid stage and the zygote will form 
at the 2n state, the cell will undergo meiosis, and bring the fungi back to the haploid state

20
have haploid mycelia: when two different mushroom’s mycelia meet up, plasmogamy occurs
when spore formation needs to occur, the mycelia will come to wrap around each other and push the mushroom up
you see lots of mushrooms after rainfall because they use the water to inflate their bodies

22
they can absorb minerals from rock, and bring it into their cytoplasmic system
theyre doing what the plants can’t, and from the plants the fungi get sugars
their root systems attach to each other

 25
lichens: creates

28
fusion of segments 

29
insects have flight; they are the first to do this and they have a very unque wing system
Beetles are a great example: they are the largest group of insects, and their wing system allows them to burrow into the ground and still have their flight wings protected

30
the epicuticle waterproofs the insects
example: shelack: a wood covering that is used to coat wood to make it waterproof pure insect epicuticle
this an extract from an insects

31
if insects are water proof, how do they respire??
The spiracles open, and the trachea fill with air
Right next to the trachea, are mitochondrial entities which creates a decline in the oxygen content in the mitochondria; thus creating an oxygen gradient
This allows the insects to keep their muscles supplied with oxygen all the time

33
Complete metamorphosis: the inmatures are compleltely different from the mature
New food sources at different life stages
Incomplete; they are pretty much the same, although the mature has a slight difference, ex. They grow wings
Ametabolous:same as incomplete, just that they don’t have wings

35
Amphibians come onto land, fish become more diverse

36:amphibian locomotion
extremeties become part of the skeleton, and  instead of moving relative to the main body

37
frogs and most amphibians have a mucous gland that keeps the skin moist so that gas exchange is able to occur over to skin surface
the mucous gland locks in the moisture
ancestral amphibians do not have waterproofed skins
they could not develop the scales that fish have because they wanted to keep their skin available for gas exchange, so instead they created the poison glands

38 **rewatch** ~8mins

40/41: Amniotic phylogeneny
Chorion protects the egg
Yolk gland (fatty compounds) and albumen (creates water as it breaks down) that feed the embryo
Allantois: because the embryo is living, it produces nitrogenous wastes, and the allantois compartmentalizes this

42
massive extinction: if more than 50% of a species diversity (sometimes it only shows the family)

43
there’s always some sort of extinction going on, but if you think about it, to get a new species, the old species has to disappear
this is called background extinction
In general, a species has a lifespan of about 1million years

44
what caused this mass extinction?
Asteroid impacts: as isotopic techniques become more advanced, we can look at other huge asteroid impacts
When this was done, palentologists were not able to correlate an asteroid impact with that time period
General conclusion: asteroid impacts haven’t caused a mass extinction
Carbon Dioxide:
We saw evidence of this during snowball earth, and we have proved that carbon dioxide can change the temperature of the earth and oceans
The chemistry of the oceans also changes, and there is more carbon dioxide in the ocean and more oxygen in the air, this is called marine anoxia
Methanogens: methane is a waste, and when it interacts with the water in cold, deep locations, it becomes a hydrate (the gas is frozen within the water)
Now this is very valuable because they are now able to be used for solid natural gas

45
Flood Basalts; molten lava that rises up and releases  tons of carbon and does this over a long period of time
As we see Pangaea get pulled apart, tons of flood basalts occurred and this released lots of gas into the atmosphere
This changed the chemistry of the earth

46
Plants are not affected by this mass extinction; spores can be dormant for years, and spores grow all over the place (and chances are that they found a good location to repopulate)
The insects also surive
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3
there is another extinction at the end of the Triassic
This period gives us two new skull architectures come onto land
And the plesiosaurs begin to invade the oceans (marine reptiles)
They were able to feed on the mass explosion of fish diversity

7
cephalopods lose their shells

8
anapsids, diapsids and synapids: all different types of skull architectures
synapsids: mammals
anapsids: turtles
diapsids: everything else at this time

9
the egg: major innovation because nothing else was on land, other than insects and plants
the safety of the egg laid on land allowed for almost 100% guarantee that the egg would survive

10
keratinized skin became the waterproofed covering for the egg
the lungs become internalized; this solves the issue of keeping the lungs moist, and they are contracted by the rib cage

11
Diapsids: with the migration onto land, reptiles developed the a larger jaw so they could have more strength
The diapsids have two holes on their skulls so that more muscle could be attached to the outside of the skull
 this occurred because as the jaw size increased, the space for the brain inside the skull decreased, so this needed to be adjusted

***rewatch 9:12 am***

18/19
snakes: they possibly survived because they are burrowers and were not affected during this time
snake jaws have a unique hinge that allow for their mouth to open and swallow large prey

20
crocodiles are a living fossil of the cretaceous era, and they are exactly as they were then
they don’t have teeth that allow for them to bite of pieces, so they must flail around their prey

22
therapsids; warm blooded
they went out at night so that they were much safer and protected from the reptiles who couldn’t function at night because the temperatures were too cold

23
**rewatch**

24
pollination strategies include flowers that attract the organism they want to pollinate them
many plants rely on insect populations to pollinate them and pass on their information

26
seed dispersal relies on animals, wind and water
plants with fruits rely on animals to distribute their seeds because they are mobile while the plants are immobile

29: Cretaceous Extinction
An asteroid did hit the earth at this time, and we know this due to several confirmations
However it did not create a global extinction because the dust cloud was not large enough to change the earth’s climate
We end the cretaceous with a few diapsid surivivers (two, to be specific)
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7
birds: feathers were used for either; flight, mating or insulation

8
made out of dried keratin (much lighter than a membrane; like what you would see in a bat)

10
flight meant a great reduction in the mass of bones in their skeleton
many bones are reduced however the breast bone is greatly enlarged because this allows for the centre of gravity to be just below the flight mechanism to be an effective flyer

11: parental care
they have a variety of strategies

12::mammalian integument
insead of feathers, mammals developed hairs to keep them warm and also created sweat to cool down the skin
over production of these glands is used for feeding; mammaries

12: mammal jaws
the teeth are able to become specialized with the diet of the mammal

13: reproduction
oviparous: still use eggs: duck billed platapus
marsupials: are the first to birth their young

15
the growing embryo inside the body is seen as a parasite
in marsupials this is why the embryo is born so early

17******
macroevolution: how do taxonomic groups change and radiate form each other
how do we get an evolve a new species
how do we get new structures
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