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Cenozoic: Paleogene and Neogene Lecture notes  Watch podcast
* Cenozoic (65Ma-present) during Phanerozoic Eon 

Paleogene

· 65 – 23 million years ago

· First part of Cenozoic Era

· Mammals evolved from relatively small, simple forms into large, diverse group – some dominate land, others become marine or airborne

· Some continental motion took place

· Climates cooled somewhat, inland seas retreated from North America

Neogene

· Geologic period from 23 million years ago until today or ended 2.6 million years ago

· Follows Paleogene Period in Cenozoic Era

· Mammals and birds evolved considerably

· Continental shift: connection of North and South America

· Climates cooled somewhat

Amniote phylogeny 

Amniote animals

· Tetrapod vertebrate animals that have a terrestrially-adapted egg

· Mammals (synapsids), reptiles, birds (sauropsids)

· Laid as eggs or carried by female

· loss with dinosaurs > all those habitats that vertebrates had inhabited (oceans, air, soils, herbivores-predators) now available. 

· 2 groups going to take over on that body plan= birds and mammals. (nothing happened to insects and plants, worms) 

Birds 

Endothermy

· warm-blooded animal species

· organism’s members maintain thermal homeostasis – keep body temperature at roughly constant level, regardless of ambient temperature

· form of thermoregulation

· generate own body heat (metabolism) rather than from external source

· warm bodies= entoderm's > feathers (insulative covering) then become used for flight

Feather structure 

· body plan for flight: made up of shaft, barb, and barbules 

· secret is that the feather is light weight, very smooth film that creates a surface that can be used to lift or to glide or to fly (instead of skin like bats > keratinized substance) 

· has a central shaft with barbs coming off with interlocking mechanism off of the barbs coming off 

· light thin membrane structure that we can push against air and get lift= success

Feathers:

· insulation in birds

· got from dinosaurs

· secret to bird flight: feather is fine, interlocking, one direction, greater surface area

· structure: shaft, barbs branching out with barbules interlocking in between

Flight adaptations- skeleton 

Skeleton adaptations:

· Minimized bones, got brittle, filled with air

· Lighter, for flight

· Huge muscles to lower wing, small muscles to raise it

· major adaption to become light weight

· reduction in # of bones > tail gone; bones in arm reduced; # of digits gone; ribs gone;  fuse things, make things smaller

· they are hollow not solid bones

Sternal keel (keeled sternum)
· Extension of sternum (breastbone) runs axially along midline of sternum and extends outward

· Provides anchor for wings – provides adequate leverage for flight

· biggest bone =breast bone -> muscles attached for flight. created centre of gravity with muscle mass and lifting structure to carry it along. to lift the wings = pulley system where muscle goes down through a hole in the bone to a muscle that is underneath. inside muscle that lifts the wing; and outside to pulls it down

Parental care 

Parental care

· Process of promoting and supporting physical, emotional, social and intellectual development from infancy to childhood

· Activity of raising child, not the biological relationship

· All the help a parent gives to its offspring, including feeding, sheltering, protecting from predators

· birds to varying degrees > female spends large amount of times with eggs and taking care of the young

· instead of producing 1000s young > produce a few 

Mammalian integument 

· other lineage = mammals (also survivors)

· in their burrows took keratinized structures =whiskers for when they crawled around > then become hair > covers surface (insulative surface)

· scents and glands to communicate with each other > make water and put on skin surface for cooling (have heating and cooling system)

· communication with scent gland

· secretions: oils, proteins etc > some of these scent glands and glandular components > aggregate in one location and produce liquid/nutrition rich substance = mammary gland (defines mammals) > feeding the young

Sebaceous gland

· Cutaneous gland that secretes sebum (oily/waxy matter, usually into a hair follicle) for lubricating hair and skin

· In dermis

Sweat gland

· Gland in the skin that secretes perspiration – evaporative coating on skin

· Exocrine glands in mammals, used for body temperature regulation

· Apocrine and merocrine sweat glands for cooling

· Mammalian integument

· Attaches to sweat pore

· Also for smell communication

· Secretes nourishment

· Hair innovation: follicle with sebaceous gland and erector muscles

Mammary gland

· Organs in mammals that produce milk for sustenance of young

· Modified and enlarged sweat glands, exocrine glands

· Carries milk by way of mammary ducts to nipples

Mammal jaws

- omnivore, herbivore, carnivore 

· way to feed our young and when they become adults > 1st group that have teeth that have different fns (only body plan that can tear a chunk off something without having to rip/thrash etc)

· plants, other organisms, swiss army knife of teeth (omnivore)

· dentition matches the way mammal feeds

Mammalian reproduction 

· biggest one = change in reproduction

1. Oviparous 

· Egg-laying mammalian reproduction

· Little or no other embryonic development in mother

· monotremes

· Take kid and attach to mammary gland for milk

· everyone was laying their eggs in the environments and still have (1)

· ex. duck billed platypus. lay eggs > hatch; she grabs them and holds them to mammary glands to nourish them 

2. Viviparous
· Form of mammalian reproduction

· Producing living young (not eggs)

· Reproduction inside body of mother – live birth

· Most mammals, some reptiles, few fish

· Contrasted to oviparous

· Ex. Marsupials (attaches to mammary gland in pocket)

· Ex. Eutherians: got rid of egg shell – baby in mom, have placenta for transfer between mom and baby

* give birth to live young

· ex. marsupial: pouch = marsupium. kangaroo little embryo crawls out uterine tract into pouch and attach to the mammary for nourishment until they become big 

· eutherians= placental mammals> embryo doesn’t have to leave the uterus> stays inside until it matures. 

Placental mammals  

· still have amnion, chorion, allantois etc. 

· but in the transition to the placental mammals: the fetus in the parent is seen as a parasite > foreign body that has to be removed from inside (that’s why it comes out so early in marsupials> haven’t figured it out)

· so eutherians add placental barrier > developing embryo not foreign and not rejected so it can develop further.

Placenta

· Part of ovary in flowering plant where ovules form

· Vascular structure in uterus of most mammals providing oxygen and nutrients for and transferring wastes from developing foetus

· Mother’s uterus, then placenta, inside is allantois, yolk sac, chorion, amnion and embryo

Parental care 

· mammals also add parental care as well (like birds)

· long term strategy with few offspring

· varies between groups 

extra keywords

Anthropoids

· simians – “higher primates”

· resembling nonhuman primate: monkey, ape, hominid

Australopithecus

· Extinct genus of African hominid

· Related to humans – humanlike fossils

· possible evolutionary ancestor to modern humans

Bipedal

· having two feet

· organism moves by its rear limbs

Cro-magnons

· one of the main types of early modern humans of European Upper Paleolithic

· earliest known remains date back to 30 000 radiocarbon years

Glandular skin

· amphibian skin

· smooth, no hair or fur or external scales

· has many glands – mucous, poison

Great apes

· Homonidae common name

· Orang-utans, gorillas, chimpanzees and bonobos

· Sometimes includes humans, sometimes not

Hominids

· Primate of family Homonidae

· Includes homo sapiens as well as extinct species of manlike creatures

Hominins

· Tribe of Homonidae that includes humans (Homo), two species of genus Pan (common chimpanzees and bonobos), their ancestors, and extinct lineages of their common ancestor

Neanderthal

· Extinct robust man of Middle Paleolithic era

· Homo neanderthalensis – extinct species

· Mammal jaws are perfected: for omnivore, herbivore or carnivore

Out-of-Africa hypothesis

· Recent African origin of modern humans is mainstream model describing the origin and early dispersal of anatomically modern humans, Homo sapiens sapiens

· Holds that modern humans all came from a single speciation event that happened in a restricted region in Africa

Paranthropus

· Former classification for Autralopithecus robustus, extinct hominin genus Paranthropus

· Bipedal homonids, likely descended from gracile australopithecine homonids

Primates

· Animal order, including lemurs, tarsiers, moneys, apes, human beings

Macroevolution
Macroevolution:

· Evolution above the level of species *not looking at individuals, looking at relationships

· Includes: 

· adaptive radiations of taxa *how they diversify

· biodiversity changes over time (palaeontology – how planet changed, what brings about the changes),

· extinctions (cause of disappearance, replacement), 

· speciation

· origins of novel structures (amniote egg, wing, etc.) *solns to circumstances = ensure the success of the groups

* have been focussing on this the whole course expect our microevolution lecture 

Megadiversity crossword (starting from silurian to end)

2. these large tubes help supply air to insect tissues that require O2: Trachea 
7. functionally the cells of fruiting bodies of mushrooms have this chromosome compliment: nplusn
8. you won’t find this stage in a hemimetabolous insect: pupa
9. the sugar reward in flowering plants is a gift to their pollinators: nectar
10. ascomycotes get their name from this sac like structure that surrounds the spores: ascus
11. the water absorbing part of the plant: root
14. the bipolymer on the surface of leaves helps prevent water loss: wax
17. # of spores in an ascomycote spore producing structure: eight 
19. gametophytes produce gametes and when they’re housed in an archegonia it’s what type of gamete? egg
20. plant spores are produced inside this structure: sporangium 
23. 1 sperm nucleus in a flowering plant fuses with the egg to produce the zygote the other one fuses with 2 female nuclei to produce this: endosperm 
25. controlled opening in a leaf through which gases and water move: stomata
26. unlike the 1st vascular tissues in plants this describes the ell contents of the higher vascular plants: missing
27. # of nuclei inside an angiosperm pollen gram: two

28. in the female sporangium of a pine (gymnosperm) how many products of meiosis survive and fuse with the sperm? one
29. during a walk in the woods which stage of the fern’s life cycle are you seeing? sporophyte 
30. usual name for a fern leaf: frond 
32. nitrogenous wastes generated by a reptile embryo are stored here: allantois 
34. female cones of pine are located on this part of the tree: top
35. compared to water, there is more of this in air: oxygen
37. insects protect the egg from drying out by covering it with this: shell
38. in this fungal-plant mutualism the fungal hyphae don’t invade the plant cells: ectomycorrhizal 

42. these are derived from a reptiles epidermis: scales 
44. structural carbohydrate in a fungal cell wall: chitin 
47. pollen contains which gamete? sperm
49. # of times wings evolved in the insects: once
51. fusion of egg and sperm: zygote
53. conifers (gymnosperms) pollen is dispersed using this: wind
57. term for the type of fertilization in flowering plants: double
58. this structure gives the basidiomycote fungi their name: basidia
59. the main respiratory surface in most amphibians: skin
60. unlike other multicellular organisms the nuclei of the mating types remain separate and the cell is referred to as being a ____ mycelium: heterokaryotic
1. the female embryonic protective device of gymnosperms and angiosperms: seeds  

2. some of the 1st plants didn’t have leaves, just cells that form layers without any differentiation into different cell types: thallus
3. wings are found only in this stage of insect life cycle: adult
4. angiosperms are the only plants with this unique reproductive structure: flower
5. this gas is the source of almost all the biomass of a plant: carbon dioxide
6. to survive amphibians have to lay their eggs in this: water
12. in the gymnosperms the spores differ in appearance from each other and the 2 are described as this: heterospores 
13. the feeding strategy of fungi: saprophytic 
15. when the adult and juveniles look the same in insects, this is referred to as this type of metamorphosis: hemimetabolous 
16. terrestrial plants evolved from this type of algae: green 
18. in non vascular plants this stage of life cycle dominates: gametophyte
21. this structure contains the microsporangia of flowering plants: anther
22. what were the 1st vascular plants were reaching up for: light
24. what lichens do to rock to get their nutrients: dissolve
25. this dispersive fungal stage can travel fro miles simply on a gust of wind: spore
31. a fungus spends only a very short part of its life cycle with this chromosomal configuration: diploid
32. a reptile embryo is bathed in this fluid: amniotic
33. although almost all insects have them now for locomotion, ancestrally they didn’t: wings
36. do fungi have swimming gametes? yes
39. the food that a reptile embryo feeds on is this: yolk
40. the fleshy part of the fruit that surrounds the seed forms this part of the female part of the flower:  ovary
41. when the water absorbing and anchoring structures of a plant lack vascular tissue they are referred to as these: rhizoids 
43. what an archegonium produces:  eggs
44. this membrane surrounds the embryo and all the other membranes found in a reptiles egg: chorion 
45. probable food for the 1st amphibians on land: insects
46. the secondary plant cell wall is formed primarily from this substance: lignin 
48. lignin’s original form/appearance in the 1st vascular plant cells: rings
50. in addition to a nutrient supply the seed also contains this critical stage in a flowering plants life cycle: embryo
52. # of tagma in an insect: three
54. the main sensory tagma of an insect: head
55. mode of locomotion used by moss sperm to reach the egg: swim 
56. # of spores produced by each basidimycote diploid cell: four 

