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Carboniferous aquatic environment
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Carboniferous terrestrial environment

Long
Sticky Note
vertebrates move up on land and insects move up
-relationship between fungi and plants 
-Anguana migrates up, Pangea starts to form into a super giant continent
-Permian - starts to rip once more


Long
Sticky Note
Same architecture as in the devonian*


Long
Sticky Note
huge forrests - not based on seed plants, based on plants that are going to be using spores to produce new generations

Matt
Sticky Note
no effect on co2 cycle
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Carboniferous coal forests

 Club mosses

 Giant horse tails

 Tree ferns
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Green
algae

Bryophytes Ferns Gymnosperms Angiosperms

Evolutionary trend in plant life cycles

Figure 25.8
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Phylogeny of plants
Figure 25.10

2:29 PM

9
Université d’Ottawa / University of Ottawa 2:29 PM

BIO1130 Organismal Biolog
10

Figure 28.9

Evolution of plant vascular tissues

Tracheids
Vessel elements

Perforated end 
wall

Pits
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Lignin

 Hydrophobic

 Indigestible

 Bacterial and 
fungal lignases

 Toxic

Figure 24.18

Université d’Ottawa / University of Ottawa

Spores vs. seeds

 Homosporous

 Heterosporous
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Sporangia  Spores  Bisexual gametophyte  sperm or eggs

Microsporangia  Microspores  Male gametophyte  sperm

Megasporangia  Megaspores  Female gametophyte  Eggs

Long
Sticky Note
plants that represent forrests
Carboniferous - massive growth in plants - nobody evolved to feed on it yet, therefore they diversify
Insects start to feed upon them
Fungi - hasn't digested lignin yet
-Therefore Some plants fossilize into COAL deposits, plants were not recycled

Long
Sticky Note
Carbon cycle was not completed,
Burning of coal is the recycling of the CO2 that was stored
Oxygen levels were at 35% cuz plants were dominant

Long
Sticky Note
Seed is produced
-starting to waterproof the movement of sperm towards eggs - pollen
-COnifers - start of plants that we 
see today

Long
Sticky Note
Seed- sperm no longer motile, sperm is already with egg 
conifers and gymnosperms

Long
Sticky Note
vascular tissues will not be blocked at one end
-Plumbing and pipes from bottom to top of plant (roots to leaves) - final innovation
-Tube runs thru the whole plant to the leaves
-Reason why plants become tall and successful

Long
Sticky Note
Aromatic rings linked covalently (chemical stability)
-lines the vessels
-does not absorb water
-(Cellulose is wettable)
-Inside is like teflon (all the way down to up, non-stick)
-Very hard to break down, which is why thye remain as fossil fuels (coal in the carboniferous)
-FUngi eventually knows how to break down lignin (at the end of C-P) - 
-CARBON cycle continues
-Bacteria are killed by toxic
-Lignin: Plumbing system( self sterilizing, non wettable)
-Replaced every year from the bottom (forms a cone)
-The only living part of a tree is the outside of the tree 
-Lignin holds the plant up
-Tree is wide at bottom and narrow of top, adding lignin vessels adds more layers

Long
Sticky Note
male and female spores that are male and female are identical in size - no dimorphism - cannot tell whether they will produce male or female gametophyte, until it builds artheridia or anthergonia

Long
Highlight

Long
Sticky Note
Megaspore contains the zygote and forms the sporophyte
Spore also supplies nutrients for the embryo
(sperm - small gametophyte

Long
Sticky Note
Megaspore fertilizes, becomes a zygote, contains the sporophyte, contains nutrients for embryonic sporotphyte in seed. 
-Reousrces set up, supplies nutrients to developping embryo inside host plant, with ferilized egg (sporophyte), sperm travels to the egg --> fertilization generates the seed

Long
Sticky Note
meiosis

Matt
Sticky Note
also pollen develops

Matt
Sticky Note
plasma-desmata- when they die tissues detiorate, lay down second cell wall, they stack on top of one another, form hollow tubes and become the water transport system.

Matt
Sticky Note
lignin hard to break down
hydrophobic
lignin does not absorb water
as a result there is no recycling of the dead plants so it fossilized as the carbon seen today
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Seeds

Figure 25.25

Embryo 
(sporophyte)

Nutritive tissue

Protective 
seed coat

Gymnosperm 
life cycle (conifers) Figure 25.26

Female cone scale

Male cone scale

Sporangium

Ovule

Microspores Megaspore

Pollen

Pollen tube

Sperm cells

Female gametophyte

Archegonia with eggs

Zygote

Seed

Seedling
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Gymnosperm ovule

Figure 25.23

Integument

Spore wall

Megasporangium
(2n) Micropyle

Female 
gametophyte (n)

Egg
nucleus (n)

Megaspore
(n)

Male 
gametophyte (n)

Pollen
grain

Food
supply

Seed coat
from 
integument

Embryo
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Fungi

© Houseman

Université d’Ottawa / University of Ottawa

Unique fungal terms

 Septa, hypha 
and mycelia

2:29 PM

BIO1130 Organismal Biolog
17

Université d’Ottawa / University of Ottawa

More fungal terms

 Plasmogamy
– Dikaryote cells

 Karyogamy
– Diploid cells

 Meiosis
– Haploid cells

2:29 PM
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Long
Sticky Note
formed by tissue of original plant
-inside megaspore

Long
Sticky Note
seed generated by fertilization 

Long
Sticky Note
they have Cones
pine cones, christmas trees
-Archogonia inside the cone (big one we usually see) - produces the egg (megaspore)
-Male cone has sporangium undergoing meiosis to produce spores (yellowish) Pollen: conifer sperm

Male pollen spore (early spring):
-Pollen dust: 4 cells
-1 sperm that fertilizes egg
-1 transporting, assisting fertilization
-2 make the pollen waterproof casing (because it is no longer motile)
-all encased in pollen



Long
Sticky Note
goes to nucleus of egg
-Helper cells creates path for sperm to reach egg

Long
Sticky Note

-Sporophyte
-No water required
Once seed is released, nutrients are provided by the megaspore
**
This whole event takes 2 years
-Males cones are at the botoom
-Females are at the top of the tree
-Prevents wind to self fertilize (cuz wind is lateral)

Long
Highlight

Long
Sticky Note
also going to make their major improvement
-start off as mutualism with plants
-recycles the lignin
-

Long
Sticky Note
Haploid life cycle
-Fungal cells stretches end to end - hypha
bigger ones - Mycelia
-THey are in complete communication with each other
-Septa between cell walls are open - giant threads of streaming cytoplasm (little or no barrier)
-Tubes are hollow

Long
Sticky Note
Fungal life cycle terms

Long
Sticky Note
when 2 fungal cells fuse (n) the cell walls of the 2 cells disintegrate - they completely fuse their cytoplasm, unlike  plants and anials, don't fuse the nuecleus, they stay independent of each other

Long
Sticky Note
fusion of nuclei (take many years)
then undergoes meiosis back into haploid cells

Long
Highlight

Long
Highlight

Long
Sticky Note
Female:
Bottom contains ovule, which contains Megaspore. which undergoes meiosis, 3 products (polar bodies) disappear and do nothing, Megaspore divides in 2 mitosis to produce egg
-Pollen is brought over and is recognized by right arthogonium, scales close up 
-Assisting cell starts to grow, creates its way thru, a tube, mines its way down through to the nucleus of the egg inside (megaspore)
egg is one of the meiotic products
diploid part, waterproofed reproductive cycle of the plant


Matt
Sticky Note
nutritive tissue and a protective case

Matt
Sticky Note
becomes waterproofed

Matt
Sticky Note
fungi are strands of cells that are linked end to end, communication down whole length of fungal hyphae
secreting hyphae for food source

Matt
Sticky Note
dissolve cell wall with white fuzzy material - fungi, they require moisture
digest food externally
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Typical fungal life cycle

Spore-producing
structure

(n)

Spore-producing
structure

(n)

Mycelium
(n)

Spores
(n) Spores

(n)

Zygote
(2n)

Haploid (n)

Heterokaryotic (n + n)

Diploid (2n)

SEXUAL
REPRODUCTIONASEXUAL

REPRODUCTION

MITOSIS

Heterokaryotic
mycelium
(n + n)      
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Two major fungal types

Spores

Ascus

HyphaeHyphae

Basidia

Spores

AscomycotaBasidiomycota

Basidiomycota life cycle

Figure 24.19

Dikaryotic cell

Dikaryotic
mycelium

Basidia

Gills

Basidiocarp

Zygote

KaryogamyKaryogamy

Plasmogamy

Meiosis

Basidium

Basidiospores

Haploid 
mycelia

Haploid

Dikaryotic

Diploid
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Fungal mutualism
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Types of fungal mutualism
Ectomycorrhizal fungi (EMF)

EMF

Cross section of plant root

Université d’Ottawa / University of Ottawa 2:29 PM
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Types of fungal mutualism
Ectomycorrhizal fungi (EMF)

Long
Sticky Note
referred to as "n+n" not 2n
when 2 fungal cells combine
Karyogany will occur after many years
-Fungi occurs in fruiting
*mushrooms

Long
Sticky Note
uses digestive acids
mycelia and hypha 
Spores arise after Karyogonia , into a compact strucutre - pumps water and becomes an inflate***d structure fruiting body releases spores

Long
Sticky Note
baglike

Long
Sticky Note
spores released here

Long
Sticky Note
unlimited food reserve on lignin, is what keeps the carbon cycle going when plants decay

Long
Sticky Note
with and without fungal mutualism

Long
Sticky Note
filaments stay outside the plant
Acidity creates minerals for the plant

Long
Sticky Note
Mycelia of fungi wrapped around the roots of the plants*

Matt
Sticky Note
all cells are connected to each other, basically a mass of cytoplasm
two cells meet, dissolve cell wall, fuse cytoplasms but not nuclei - dikaryotic, 2 nuclei (n+n)
we got the zygote from fusion of nuclei

Matt
Sticky Note
fungi completely surrounding the roots, break down minerals from the roots, can even get minerals in rocks
- giving fungal sugars.

Matt
Sticky Note
two fungi will fuse, get dikaryotic
waiting for moist conditions, transport it down cells to mycilia dikaryote

Matt
Sticky Note
plant won't do well without fungi
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Types of fungal mutualism
Arbuscular mycorrhizal fungi (AMF)

Figure 24.11

Spore

Fungal 
mycelia

Root hair

Vesicle

ArbusculeArbuscule

Université d’Ottawa / University of Ottawa 2:29 PM

BIO1130 Organismal Biolog
26

2:29 PM

26
Figure 24.22 c & d

Fungi - Lichens
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Figure 24.22

Fungi - Lichens
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Lophotrohozoa Ecdysozoa

Moulting
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Insect external anatomy
(Tagmatization)

Head Thorax Abdomen

Antenna

Compound eye

Mouthparts

3 pairs of legs

Tympanum 2 pairs of wings
(adult)

Figure 26.45a
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Insect movement
Flight and wing folding mechanism

Video: 4.54

Long
Sticky Note
Fungi invades the plant cell
-instead of waiting for diffusion
**
-Without fungi, plants would not be able to be recycled*

Long
Sticky Note
symbiosis between the two, instead of mutualism


Long
Sticky Note
trapped algal cells inside it
-Photosynthetic to feed fungi
-Collects water to feed algae
-Uses sugar of algae
-SYMBIOTIC
-in order to survive

Matt
Sticky Note
feed on sporangia, inside the cones.
loaded with nutrients
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Cuticle - Exoskeleton

Epicuticle

Epidermis

Basement
membrane

Procuticle
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Insect tracheal system

Spiracles

Trachea

Tracheoles

Tracheolar cell

Muscle
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Insect reproduction

Insect egg shell

Internal fertilization - spermatophore

Insect metamorphosis
Ametabolous

Incomplete
metamorphosis

Complete
metamorphosis

Figure 26.47
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Fig. 27.1

Deuterostome phylogeny
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Amphibians

Matt
Sticky Note
no lactic acid, can keep flying

Matt
Sticky Note
intermediate state, feeding on different food sources, like leaves(larva) and other food for adults.

Matt
Sticky Note
wings, adult and larva feed on exactly same food

Matt
Sticky Note
no wings, just keep getting bigger and bigger

Matt
Sticky Note
-have lungs
-tap into new food resource, the insects


Matt
Sticky Note
epicuticle water proofs the insect
shellac - 

Matt
Sticky Note
openings called spiracles, takes air into the center of the body of the insect
tubes called tracheals

Matt
Sticky Note
waterproof shell called corion for egg
one opening for sperm to fit in
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Amphibian food Amphibian locomotion

Pelvic girdlePelvic girdle
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Amphibian skin

Dermis

Epidermis

Mucus gland

Poison gland

BlastulaBlastula

EggEgg

GastrulaGastrula

GastrulaGastrula

TadpoleTadpole

AdultAdult

Amphibian life cycle
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Amniote 
phylogeny
(Fig 27.29)

Anapsids
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Amniote egg.

Figure 27.28

Embryo

Shell

Amnion

Allantois

Yolk sac

Chorion

Albumen

Matt
Sticky Note
new type of feeding when amphibians come up on land

Matt
Sticky Note
tetrapod stance

Matt
Sticky Note
pectoral

Matt
Sticky Note
limbs that stick out from the side that can push themselves up and start to walk

Matt
Sticky Note
water proofing---
-respiring through skin
-toads today can water proof
-ancestor amphibians had moist skin
-did gas exchange, oxygen up through skin, no protective coverings
-they have lungs, still have to maintain moist skin
-use mucus glands if they start to dry out in non moist environments
-easily attacked by predators
-they have poison glands


Matt
Sticky Note
-return to aquatic environment to fertilize and germinate
-frogs//lay eggs in protected pools of water
-plants called bromiliads, spikey leaves
-tadpole can eat unfertilized eggs
-can hatch in mouthes
-mersepial frog
-a frog that swallows its eggs, the eggs secrete hormones that stops acid of stupid, the female won't feed, water environment, froglets jump out of her mouth.

Matt
Sticky Note
amnio egg extinction
-survivors mammals, frogs, reptiles

Matt
Sticky Note
-final solution for vertebrates to move up on land
-waterproof environment
waterproof bag
-larval stage
-miniature aquatic environment
-this is a bird egg
-there is yolk has fats and lipids, albumen is a protein when broken down generates water
-we need a place for the wastes, the wastes go into allantois
-first used by reptiles
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Mass extinctions
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Millions of years ago

Types of extinction

 Background 
extinction

 Mass 
extinctions
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Causes of mass extinction

 Asteroid impacts

 Elevated Carbon dioxide
– Flood basalts

– Volcanoes

– Gas hydrates

 Marine anoxia

 Sea level changes 
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Flood basalts

Figure 27-15

video
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Surviving mass extinctions

 Plants

 Insects

 Small size and global distribution

 Generalist life style

Long
Sticky Note
Plants: have generalized reproductive strategy, spores are light and redistributable
Insects: small, have food source, and distributed (small size and global distribution) - beetles
Generalist: like insects feeding on all plants. Big predators do not last long


Matt
Sticky Note
end permian extinction
-biodiversity disappears

Matt
Sticky Note
mantle becomes thin, bursts open, raw magma covers surface of earth, splitting plates


Matt
Sticky Note
methanogens in deep parts of ocean, methane is released as liquid, mixes with water, and freezes solid




