Mesozoic: Triassic, Jurassic, Cretaceous
Recovery, Continental Breakup, flower power, and the age of reptiles
Amniote animals: An animal whose embryo develops in an amnion and chorion and has an allantois; a mammal, bird, or reptile
-important to realize that the water proof egg with nutrient reservoir, wastes sac, and floating embryo in aquatic environment have a distinct advantage to this group – no predators to the young.
[bookmark: _GoBack]Anapsid: Have no temporal arches and no spaces on the sides of the skill. Turtles are living representation of this group (although they actually come from the diapsid lineage)
Angiosperm: Flowering plants which are the most successful.
-Defining features include carpel and fruit which help protect and disperse seeds.
Life cycle:
-As with other seed plants the large diploid sporophyte phase dominates a flowering plant’s life cycle, and the sporophyte retains and nourishes the smaller gametophytes
-Meiosis produces four megaspores, then all but one disintegrate. It undergoes 3 rounds of mitosis without cytokinesis forming a single large cell with 8 nuclei
-Cytokinesis produces a female gametophyte that consists of seven cells. One cell becomes the egg. Another large cell (with two nuclei) forms a nutritive tissue called endosperm. The remaining cells also have brief reproductive roles, but they eventually disintegrate. The large central cell contains two nuclei and will produce endosperm after fertilization. 
-Pollen is released from pollen sac where microspores are produced.
-Pollination occurs. Then a pollen grain develops into a pollen tube that grows towards the ovary. The tube contains two sperm. It is the mature male gametophyte.
-The pollen tube enters an ovule. One sperm will fertilize the egg, and one will fertilize the endosperm-producing cell (double fertilization)
-Double fertilization produces a binucleate cell that will give rise to a triploid endosperm (3n), a nutritive tissue that will nourish the developing embryo.
-Eventually, a seed may germinate and grow into a seedling that, in turn, grows into a mature sporophyte.
 Anther: Part of the stamen.
-Each anther contains four pollen sacs in which pollen develops. 
Bird hipped dinosaurs: One lineage of dinosaurs that proliferated in the Triassic and Jurassic.
-had a pelvis that superficially resembled a bird's pelvis
-See Ornithischian 
Carpel: Where female gametophytes form in flowering plants. 
-Contains: Ovary, style, stigma
Cartilagenous fish: After the Permian extinction, lots of the bony and cartilaginous fish in the oceans become extinct – but there are some who survive in fresh water bodies and then move back into the oceans.
Cephalopods: Cephalopods respond to the invasion of pleisiosaurs by removing shell to become more agile predators.
-Diversification is major – octopi and squids appear with their predatory body plans.
-The small cephalopods are still present (primary producers) 
Co-evolution: Whereas conifers rely on wind to disperse pollen angiosperms coevolved with pollinators (insects, bats, birds, etc.) that transfer pollen from male floral structures to female reproductive parts.
-Co-evolution occurs when two or more species interact closely in the same ecological setting. A heritable change in one species affects selection pressure operating between them, with the result being that the other species evolve as well.
 -insect/plant co-evolution occurs. The two developed together in order to recognize each other.
-Specific plants will attract specific insect pollinators which a nectar, sweet-smelling flowers, or pale petals that are more noticeable in the night. Insects have long thin mouthparts to reach nectar.
Example: Red and yellow flowers attract birds which have good daytime vision but poor sense of smell. Therefore bird-pollinated plants do not waste energy making fragrances. 
Cretaceous: 144-65Ma
130 Ma –Flowering plants
Extinction: meteorite impact – but examination of the strata show that the numbers are declining before meteorite hits because the ecosystem is collapsing - organisms are consuming more primary productivity than can be produced on a global scale.
-Organisms that are likely to die in an extinction are the highly specialized one – the plants and insects are not effected but the dinosaurs are wiped out. 
-ecosystem that was based on reptiles collapses. when it collapses there are two groups that are still there: birds and mammals – the synapsids can flourish
Diapsids: Have two temporal arches and their descendants include dinosaurs, as well as extant lizards and snakes, crocodilians and birds.
-Group of reptiles that have 2 holes in the skull for tendon insertion for the jaw.
-Turtles are anapsids that develop a unique body plan; they fuse their bones together to form a “box” in which they live. 
-Reptiles have muscles and bones that move with breathing etc. but turtles revert back to solid form – their strategy was to solidify; the missing holes in the skill is a result of solidifying bone to create their protective structure (turtles have very weak jaws)
-Therefore, turtles belong in diapsid family but closed their skull in the process of solidification
-In order to breathe turtles will pump their legs in and out of their shell to bring air in to aerate the lungs.
-Dinosaurs, pterosaurs, birds, snakes and lizards, turtles
Double fertilization: process of angiosperm that makes it more likely that reproduction will succeed. 
-Produces both an embryo and a unique nutritive tissue called the endosperm that nourishes the embryonic sporophyte. 
-Gymnosperms would spend lots of metabolic energy into creating megaspores with nutritive value – angiosperms improve this by not allowing energy to be spent until fertilization actually occurs. 
End Triassic extinction:


Endosperm: The part of a seed that acts as a food store for the developing plant embryo, usually containing starch with protein and other nutrients
It is triploid (3n) which is not a problem for plants – endosperm ensures the survival of the offspring.
Extant: One of the major diapsid groups
Includes: Snakes, crocodiles, and lizards
-snakes have modification of jaw - must be able to subdue prey have 2 ways to do this: wrap around the prey to suffocate prey or they use venoms to kill or immobilize the prey for consummation
-add extra hinge to jaw (swallow prey whole) critical for snakes to immobilize so it doesn’t resist when you swallow it whole.
-Crocodiles: considered living fossils; they have not changed much 
diapsid jaw - use of teeth that all have the same shape and form. Sneak up on prey (same mechanism as sharks) crushing and holding. 
-muscles to open jaw are very weak
Extinct: One of the major diapsid groups
Includes: Dinosaurs and pterosaurs
Saurischia, Ornithischia, and Pterosaurs
Fruit: After fertilization, an ovary develops into a fruit that not only protects seeds but also helps disperse them.
-Important innovation to plants 
Example: when animals eat fruit seeds may pass through the animal and be released in a new location.
 Jurasic: 206-144 Ma
200 Ma – Pangea starts to break apart
150 Ma – Birds 

K/T (K/P) boundary: The K–T boundary is a geological signature, usually a thin band. K is the traditional abbreviation for the Cretaceous period, and T is the abbreviation for the Tertiary period
-The boundary marks the end of the Mesozoic era and the beginning of the Cenozoic era, and is associated with the Cretaceous–Tertiary extinction event, a mass extinction

Kertain: Unique waterproofing mechanism in Reptiles is the use of keration to link skin cells (dead) together to create a waterproof membrane. Keratin is waterproof and flexible.
-The keratin can be thin and flexible that could be brushed off or it can become complex enough that it must be molted off as in snakes
-Layers of keratin can become very large and modified and can appear as scales, whiskers, hair, feathers etc.
-First appearance of keratin. 
Megasporangium: Structure that produces and contains megaspores. 
Megaspore: 4 megaspores will form but only one will survive and become the female gametophyte.
-Produced in ovules
Mesozoic: 248-65 Ma
Consists of Triassic, Jurassic, and Cretaceous periods
-Reptiles and flowering plants begin to dominate 
Microsporangium: Structure that produced and contains microspores.  
Microspore: A plant spore from which a male gametophyte develops; usually smaller than the megaspore.
-Developed in the pollen sac
Mollusc: See cephalopod 
Nectar: a sugary fluid secreted by plants, esp. within flowers to encourage pollination by insects and other animals. It is collected by bees to make into honey
-Has no metabolic purpose in flowers it is simply there as a reward to pollinators 
Ornithischia: Extinct diapsid
-Largely herbivorous ornithischian dinosaurs had large chunky bodies.
-Included armoured or plated dinosaurs, duck-billed dinosaurs, and horned dinosaurs, and some with very thick skulls.
-Most abundant in the Jurassic and Cretaceous. 
-Bird-hipped pelvis differentiates it from the saurischian 
Oviparous: Produce eggs.
-Innovation that prevents young from being predated against
-Waterproofing mechanism of gametes
Ovule: Located inside the ovaries which are part of the carpel
-An egg develops and fertilization takes place.
-A seed is a mature ovule.
Pangea: Starts to be pulled apart (started in the Permian but completed in Mesozoic)
-Division of pangea allows for speciation to occur
Placoid scale: 


Plesiosaurs: Diapsid that lived in oceans and are major predators – feed on fish.
-Long paddle like limbs they use like oars.

Pollen: Pollen sacs inside each anther hold diploid microsporocytes each which produced four small haploid microspores by meiosis.
-Inside the spore wall each microspore divides again, this time by mitosis this results in the haploid male gametophyte – a pollen grain. 
-Walls of pollen grain are tough enough to protect the male gametophyte through the journey from anther to stigma.
Pollen tube: Male gametophyte consists of 3 cells – two sperm cells plus a third cell that forms the pollen tube
-when pollen lands on a stigma the tube grows through the tissues of the carpel and carries the sperm cells to the ovary. 
Pollination: Pollen grains are transferred to female reproductive parts via air currents or on the bodies of animal pollinators; this transfer is known as pollination
Flowers do not rely on passive wind pollination – instead, they set up conditions (appearances and sugars) as a reward to pollinators who spread the pollen
-insects (bees, butterflies), Birds etc.
Pterosaurs: Extinct diapsid 
-Flying predator dinosaurs of the Jurassic and Cretaceous.
-fly in air as reptiles and can weave membrane from their little finger to the hind limb 
-On land, they are quadruped and are very clumsy because they have to walk on their knuckles
-These are NOT the ancestors to birds
Ray-finned fishes: Have fins supported by thin and flexible bony rays.
-Therapsids have fans that are used to thermoregulate – this gives them a distinct advantage because at night when the temperature drops and when all the cold blooded animals are less active, thermoregulated animals can become active without competition. 
Saurischia: Extinct diapsid 
-Bipedal carnivores and quadruped herbivores
-Lizard-hipped  Retained pelvis structure of their ancestors
-Birds evolved from lizard-hipped dinosaurs not bird-hipped!
-Long necks 
Sauropods: are an infraorder of saurischian ("lizard-hipped") dinosaurs. 
-They had long necks, long tails, small heads (in comparison to the rest of their body), and thick, pillar-like legs. 
-They are notable for the enormous sizes attained by some species, and the group includes the largest animals to have ever lived on land.
Stamen: Located inside the petals, where the male gametophytes form. Stamen consists of a slender filament capped by an anther. 
Synapsids: have one temporal arch on each side of the head. They emerged in the late Permian, and mammals are their living descendants.
-Have one hole in skull for jaw.
-Modern animals 
Temporal fenestra: Three major lineages: Synapsid, Diapsid, and Anapsid are distinguished by the numbers of bony arches in the temporal region of the skill.
-The bony arches mark out the fenestrae, openings in the skull that allow space for contraction (and expansion) of large and powerful jaw muscles. 
Theropods: A carnivorous dinosaur of a group whose members are typically bipedal and range from small and delicately built to very large
-Bipedal, usually carnivorous dinosaurs. The ancestors of modern birds are in this group, as are birds themselves
Therapsids: An extinct reptile of a Permian and Triassic order, the members of which are related to the ancestors of mammals
>Warm-blooded
>Nocturnal (no competition)
>Glandular skin (communication) 
>Specialized teeth and chewed their food 
Vertebrate: An animal of a large group distinguished by the possession of a backbone or spinal column, including mammals, birds, reptiles, amphibians, and fishes
