Biology Final Study Notes


Geological Time Scale 

The Phanerozoic time period is broken down into three time periods 
	Cenozoic
	Mesozoic
	Paleozoic 
The Paleozoic time period is further broken down into the 
	Cambrian
Ordovician
Silurian
Devonian 
Carboniferous
Permian 

We leave off at time where there have been no major changes since, single celled algae. However this all changes during the Cambrian explosion. The ancestor to every type of organism will develop in the oceans, and invertebrates and multicellular beings will come to fruition. 

Cambrian & Ordovician – multicellular life and invertebrates
Silurian  & Devonian – Carboniferous plants begin to develop
Carboniferous – Plants dominate
Permian – marked by the largest mass extinction. 

The Equator 

A place of high radiation, at this point and time the weather patterns aren’t particularly important to the development of life because there is nothing above land yet.  The only landmass present is Laurentia, which is now the Canadian Rocky Mountains and the Burgess Shales. The ocean is shallow and this provides the perfect place for life. The sun can penetrate deep and lots of algae are present. 

Cambrian and Ordovician Periods

The Burgess Shales 

The Burgess Shales found in Yoho National Park are an area rich in fossils, due to the sediments washing onto the shore, where the fossils were revealed to be extremely strange. Walcott found them only because of an accident. They were able to identify the Anomnaclarus, which are the first known predator and the first origin of vertebrate life. 

The Cambrian 

Simply, an explosion in vertebrate life. 

Colonial Choanocyte Ancestor 

The choacnocytes proved to be one of the first heterotrophic unions, which brings in food using phagocytosis. They were not truly multicellular because the cells didn’t communicate with each other, more of a cell colony.  

Animalia Automorphies

· Multicellular eukaryotes
· Ingestive Heterotrophs 
· Cells with different functions
· Choacnocytes
· Collagen
· First appearance as a mechanism to stick cells together

Animal Architecture 

Animals can be classified using the following animal architecture classifications. 

Tissues
· None, diploblastic, or triploblastic 
· How Many layers are present 
· Di –Endo and ecto layers
· Tri- Endo, meso and ecto layers
Symmetry and Cephalization 
· Asymmetry, radial and bilateral symmetry 
· Animals have begun to align them selves with bilateral symmetry, associated with cephalization. 
· Radial symmetry is when you are responding tot eh world on all axis around you, these are sessile animals found normally on the bottom of the ocean. 
Embryology 
· Protostome and Deuterostome
· Related to digestive tract, what becomes a mouth and what becomes an anus. 
Body Cavities 
· Coelomate, pseudocoelmate and acoelomate. 
· How the body cavity is formed. 



Porifera 

Autopomorphies 
· Use of choacnocytes in an auqiferous system 
· Cells but no tissues 
· Totipotent cells 
· Can differentiate into any other cell type. 
· Will result in the cell carrying out new functions. 
· Asymmetric body plan. 

Colonial Choanoflagellates 

The choacnocytes live within the sponge, with the flagella of the Choanocyte constantly beating, and making the water flow through the sponge constantly. This is one of the first organisms to appear on the earth. They eat algae by phagocytosis and have either a mineral or protein skeleton. The rules of symmetry don’t apply because it doesn’t have a mouth. They aren’t completely sessile, they posses the ability to grow in a certain direction which may allow the to “move”. 

Sponge Sex 

Sponge sex is a ancestral type of reproduction. Ameobocytes, also called archeocytes differentiate them selves as sperm, and are released into the water. Sponges can be both male and female, while some retain only one gender. The sponge will only respond to sperm from its own species, if the sperm isn’t recognized it is eating and taken in for food. 

Animal Innovations 

· Gap (Septate) junctions, loss of Choanocyte. 
· True tissues with al components. Internal digestive epithelium, and oral-aboral axis symmetry. 

Gastrulation – Digestive Epithellium 

This involves the other epithelium being pushed inside, forming and ectoderm, and endoderm and inside that endoderm an archenteron.  This is a primitive gut, and the first form of symmetry. 

Cnidaria (Autopomorphies) 

· Cnidocytes 
· Specialized cells found only in cnidaria. 
· Polyp body plan 
· Epitheliomusculature 
· The epitheliomuscular cells that connect with each other to form the body covering define the outer surface of the animal. 

Cnidocytes 

Formed from a nematocyst a cnidocil and barb, the cnidocyte is a stabbing protrusion found only in cnidarian.  When the cnidocyte grows the begins to coil and form barbs, that when activated by a sensory hair will shoot out and peirce the outer tissue of the animal that it perceives as a threat. It normally has some type of poison on it. 

Body Wall – Hydrostatic Skelton 

The hydrostatic skeleton is the first skeleton whose purpose is to stretch a contracted muscle, or in this case return the strand and actin and myosin back to its original condition. The skeleton is held together by a jelly complex and myosin and actin in a longitudinal or circular arrangement. 

Cnidaria 

The medusa and the polyp are the same thing, just in a different orientation. The medusa organisms move by contracting the bell and the propulsion of water moves the medusa. 

Jelly Fish Life Cycle 

Sperm and egg are released outside of the body, hoping for the right sperm to fertilize. It settles as a planula larva that has directional movement, which develops a polyp. 

Corals 

All corals are connected, and secrete minerals, that form a base from which they can hide in when they wish to hide from predators. They are a form of multicellular life that may be older than the Cambrian period. 

Coral Reefs

Coral reefs are always found in tropical regions and become geological features of the oceans for their size and potential habitats. Most coral reefs live in a symbiotic relationship with green algae, around the world this bond is being broken because green algae is leaving the coral, this is called coral leeching. 

Animal Architecture 
· Embryology – Cleavage 

At the 4-8 cell phase, the whole animal world can be divided by how the rounded edges are aligned.  They can be aligned on top of each other, with rounded edge on rounded edge, or they can be twisted and sit on the groove. 

Embryology – Gastrulation 

The blastula invaginates slightly to form the median form called a blastospore, than invaginates completely to form the gastrula. This is how the gut is formed. 

Coelom Formation 

Coelom formation can happen one of two ways, the schizocoel or the eterocoel. The schizocoel is formed by the splitting of the mesoderm, and leaves the potential for a hydrostatic skeleton. The enterocoel is formed when the cells invaginate there are certain set of cells for the enteron, it causes them to develop into mesoderms. These will then pinch off and fill backwards to give you the mesoderm with a space in it. The end result is always the same. 

Protostomes vs. Deuterostome

Protostomes 
	Blastopore mouth
	Spiral cleavage 
	Schizocoely 
Deuterostome 
	Blastopore anus 
Radial cleavage
Enterocoley 

Body Cavities 

There are three different variations of body cavities. 
· Acoelomate
· The flat worm is acoelomate, and has a body cavity that is solid mesoderm and relies on the movement of the body to move food through the gut. 
· Pseudocoelomate 
· The cavity is fluid with fluid, but the mesoderm only lines the outside body wall. The organs are not suspended and it still requires the body to be moved to propel food throught the digestive tract. 
· Coelomate 
· The body cavity in this case is fully lined with mesoderm, and food can be moved throughout the body without moving the whole body. 

The question remains which body cavity developed first, contrary to intuitive thinking, the coelomate developed first, followed by the acoelomate. The pseudocolomate developed last as an adaption for when a animal undergoes miniaturization. 

Nematoda 

In the nematodes, no organs are held in place, and it consists of only longitudinal muscles. These muscles are always under some form of contraction. They have a cut with two valves. Interestingly the nematodes might actually outnumber the arthropods. 

Onychophora 

The velvet worm is a living fossil. They can range up to 10cm but are normally between 2-4 cm long. They feature oral papillae with slime glands, unarticulated limbs that have extendable feet. The feet are able to grip the substrate. The have a rubbery cuticle and are found most often in wet forests. They probe for their prey using their antenna and then capture the prey in a jet stream. 

Arthropods

The arthropods have developed an articulated exoskeleton of plates, muscles arranged in bands and the compound eye. These muscles in bands allow for tendons over joints. 

Arthropods : Trilobites 

Trilobites have long been extinct and used to be the primary arthropods in the Cambrian oceans and are a common fossil. They were eliminated in the Permian. 

Crustacea 

The lobster is a common crustacean. They have separated and articulating parts with a sensory antennae on the head. The appendages are adapted for a specific task. The segments on the body are fused into tagma (they have a common use, i.e. the tail). 

Filter Feeding 

The filter feeders have many limbs that move food into their bodies, they have an additional advantage as apposed to the sponges, they can also move to their food. The early crustaceans were filter feeders and don’t have solid plates, instead have cup like structures that have a distinct inner and outer side. These cavities allow water to move unidirectional through the hairs with water getting squirted out the other side. 
Ecdysozoa 

They are primary herbivores and filter the marine water. A common example is krill and they are the primary producers of the ocean. 

Bryozoa 

The bryozoa is has a U-shaped gut and is a coral builder. It has cilia tentacles that capture food and bring it towards the mouth. The bryozoa are constantly pumping water. 

Trochophore Larva 

They have a band of cilia around the center of the top shaped organism that propels it through the water. The tuff of cilia at the top and the bottom stabilize the larva. It is essentially a little feeding structure. 

Molluscs 
· Trochozoa 

Traits 

The molluscs group includes a vast array of different animals, including the muscles, clams, squids and octopuses. They are one of the animals to make the terrestrial transition as snails. Common mollusc traits include; stomach and digestive glands, radula, foot, mantel and shell, mantle cavity and a gill. They are able to creep along the substrate and can retract within the shell if a predator is around. The gill allows the mollusc to breath and the cilia pump water over the gills so even when it is in a defensive mode it can still breath. It is essentialy a self sustained military tank. 

Mollusc Radula 

The mollusk radula consists of barbs and teeth that are moveable on the tongue like moveable sand paper. This allows them to tap into a previously untapped food source .

Snails (Gastropods)

They are mollusks that have moved onto land, they were very successful. They had the ability to retract and hibernate within the shell if the environment wasn’t opportune.  

Squids and Octopods 

They have been elongated along the dorsal axis, the medial cavity has been pulled up and the shell has been dropped to allow for more agility while swimming. The foot has modified it self into tentacles, they are able to communicate with each other using flashes of light in the depths of the ocean. 

Ammonites 

They are a type of mollusk that has a coiled shell and was predatory. They are one of the main reasons that the trilobites went extinct. 

Clams 

Clams are another morphology of the mollusk. They have a new strategy for filter feeding. They have folded the shell completely around themselves and burrow into the ground. Food is then pulled in through one of two cavities. They use the foot to burrow and two strong muscles to pull the shell closed if it believes it is under attack. The scallop is similar to the clam, however has adapted it self to swim by moving its shell. 

Annelida : Marine Worms 

Metamerization 

All annelids are segmented and each segmented box is its own hydrostatic skeleton made up of longitudinal and circular muscles. The annelid it self is made up of a long ling of the segments. It has hairs called setae that are made out of chitin that are exposed when the muscles contract and allow the setae to stick into the substrate. The front end of the worm will move forward and the other segments will be moved forward. They were able to feed on the organic mater that was accumulating on the body of the ocean. 

Body Cavities (Acoelomate) 

Type of motion similar to an earthworm without the fluid filled individual compartments. It moves by anchoring the head and moving the remainder of the body with him, by anchoring to the substrate and moving across the surface. Cnidarian are often the prey of a marine flat worm.

Flat Worms

 The mouth has moved to the middle, and feeds from there. There was a lot of evidence saying that this animal was at the bottom of the evolutionary tree. Hermapharodism was common for flat worms and most animals that don’t have a lot of mobility. In hermaphroditic mating, each organism is fertilized meaning that both mating partners will be pregnant. The flat worm has adaptations that limit self-fertilization.


Fluke Life Cycle

Normally a parasitic life cycle, it lives in the intestinal tract in the liver of a fish. The miracidium always looks for a snail to live on, the look for a very specific snail, and after this they develop into a sporocyst, and it also goes though one more round to create a cercaria, a animal that can swim with a tail, and it burrows out of the snail, and then looks for a fish, burrorws through the muscle of the fish, and goes dormant and waits for the fish to be consumed and if consumed it will become live again and will continue its life cycle. Swimmers itch is associated with a rash from the fluke, and is the cercaria that have been looking for the legs of ducks, the only one animals that they can invade, and they instead nibble on your legs. 

Echionoderms (star fish) 

 The echionodoerms return to radial symmetry based on the number 5 with a unique locomotion system and connective tissue. They possess an endoskeleton that is arranged in plates under nervous control. The tissue controls whether it is flexible or rigid. This is used to wedge the starfish into cracks and crevices. 

Starfish and Relatives

Vast majority of animals continue with bilateral symmetry, however in the starfish the larva stage continues with the bilateral stage, then they undergo a metamorphosis and in the adult stage the return the radial symmetry. The most primitive relatives are sessile. They were connected by a stalk that was either rigid or soft that allowed them to stay or move. The set of arms on top of the stalk was where the mouth was present. It was able to catch all the falling debris and sample the sediments before they became the sediments

An explanation for the Cambrian Explosion 

There are four main theories for why the Cambrian explosion happened; snowball earth (slush ball), burrowing, shelled arms race and developmental – hox genes. 

Snowball / Slush ball Earth 

At the end of the colonization of Protist life, the continents are positioned along the equator, and remember that this is bare rock. So this is not going to be able to really hold any heat what so ever, and mostly reflects the heat back towards the sun. This means that the planet cools. The rock is also eroding, all of mineralization of the oceans is also occurring at this time. Carbon dioxide isn’t present so this doesn’t allow for any of the heat to be kept in. Methane is also leaving the atmosphere; this means the two major green house gasses aren’t present. Ice masses begin forming on both poles. The ice masses are also reflecting back polar energy. It is now a chain reaction, and the ice mass couldn’t be stopped, soon the whole planet was covered in ice. Life still present underneath the oceans, liquid water was still present. Not so much an explosion in the Cambrian, just a return of everything that was occurring. 

Slush ball Earth is a similar concept that allows for the earth to not be completely frozen around the equator, this is a stop point for the development of life. Once conditions return that allow for the heating of the earth, the creation of carbon dioxide allow for heat to return. 

Doushantuo Fossils 

A type of fossil that predates the Cambrian that looks similar to embryos. A complex organism that appears to have been frozen in time. 

Ediacaran Fossils 

A set of sediment that has these impressions that had burrowing marks showing that sediment was being moved, that again predated the Cambrian period. They were still very simple compared to their size. They were fractal beings that had identical branches. Proving multicellular life before the Cambrian. 

Cambrian Burrowers 

Advantages
	Feeding
	Anchorage
	Protection

A layer of organic material, all of a sudden on the bottom of the Cambrian ocean this stopped happening. There may have been two reasons for this, something was able to get through the impenetrable barrier and reach that organic material below. A whole new group of organisms are now feeding on an untapped food source. This allowed both access to food and you were able to anchor your self in once place and then burrow your self into the sediment, which protected an organism from predation. The mollusks were the ones who broke through the film and the annelids burrowed there. 

Homeotic Genes 

 Determining an anterior end and a posterior end. How does the cell that is in the area of the walking legs now how to make a “walking leg”?? Where does this pattern come from? The homeotic genes were the solution to the pattern. Basically there are sets of transcription factors that determine what genes are going to be turned on and turned off. The factor is created in the head of the organism, and then diminishes as it moves down the length of the animal. They will always have a high concentration on one end. They are receiving a different set of messages as to what genes to turn on and off, messages coming from both the anterior and posterior ends. Based on where the cell is positioned along the embryo it will turn on the appropriate genes based on its location and then the cell is essentially told what it is going to become. After the cell receives this signal is it committed and cannot change it. This allows the creation of a pattern. If the genetic code for the pattern isn’t dictated, simple structures are just repeated. 

Hox Genes 

These are a set of common genes that are found in all organism, that control the relation ship between what is in the front, middle and back of the embryo. They are universal to all animals only difference is that some disappear and some duplicate. Duplication is common in tails. Depending on what signals the cell gets from the genes they can determine what ends are going to be anterior and posterior. The genetics required to regulate the development of the organisms flourished in the Cambrian to create all these different animal forms. 

END OF THE CAMBRIAN 

Silurian and Devonian

Ordovician Survivors 

The animals that survive are the ones that we are the most familiar with today. They include: 
· Cnidaria – Corals 
· Molluscs
· Shelled cephalopods
· Bivalves
· Gastropods
· Worms
· Echinoderms
· Bryozoa
· Arthropods
· Trilobites (Some)
· Marine forms (Crustacea) 

Armored Fishes 

Originally covered in plates of armor, they were small finger sized fish. They swam with their mouth open. These are the jawless fish, essentially only the lamprey and the hag fish remain. They have become a major problem for us because around Welland, the lampreys made it into the Great Lakes and they killed the fishery of the great lakes.

Jawless Fishes (Agnatha) 

The main jawless fish that still exist today are the hagfish and the lamprey. 

Evolution of the Jaw 

The opening in the jaw develops so that it can be held open at all times, this adapts into bone so that they gill slits can also remain open. The open gills are called gill arches. The gill slits don’t form as one bone, instead of two bones that converge at a center point. When the jaw begins to compress the “jaw” is able to flex which allowed for the change in size of the oral cavity. The jaw continues to fold upon it self until they can close completely which allows the organism to catch food close the mouth so the food can’t escape. Every invertebrate after this organism inherits this trait. 

Genome Duplication – Homeotic Hox Genes 

At some point a gene under went two rounds of duplication (two polyploidy events), while this event is normally associated with plants it allowed for the creation of more than on set of pattern genes. This meant that now we had “back up copies” that gives lots of potential to experiment with pattern, shape and form. The bony fish underwent another round of duplication, which is why they continue to diversify the fastest. 

Chondrichthyes (Cartilaginous Fish) 

The cartilaginous fish were made mostly of cartilaginous, similar to a shark. They have paired fins off an axial skeleton. The fins stabilize the head of the fish while it swims, and allows the fish to do wide arching turns. These particular have not yet developed a swim bladder, so they have to swim all the time to keep breathing. 

Placoid Scales 

Moving through the water as any swimmer knows creates both suction and friction forces. The scale however creates turbulence and vortexes that lessen the friction to the organism swimming. The scale is produced by the outer epidermal layer that forms dentin with an enamel coated outer core and a pulpy inner core. 

Feeding 

The teeth are created in a very similar fashion to the placoid scale; the shark doesn’t posses the ability to chew. They can only chop on and violently spin in a motion called the “death roll”. The teeth easily separate off the jaw and are constantly being replaced. 

Mermaids Purse 

The female only produces a few young a year after mating with a male; the sperm is passed directly to the female. The egg is then passed to leathery pouch that once buried a single shark will develop in nourished by a yolk. The shark is then leaves the pouch a year later as a mini shark.  (Refer to video if needed) 

Bony fish Skeleton 

Tiny bones support the whole of the fish, and the fins. The fish now has the ability to swim without a tail, using only the fins giving the fish much more agility. 

Suction Feeding 

The jaw now has the ability to be extended outwards, and a secondary jaw has formed behind. This allows the fish to swim along, and suck up its prey without letting the prey know that it is under attack. 

Swim Bladder 

The swim bladder is attached to the circulatory system and is made to counter the pressure and the weight of the water above.  Oxygen is taken out of the blood and added to the swim bladder, the animal now has the ability to add the amount of oxygen added or taken to adapt to the depth. This allows the fish to hover without moving its muscles. 

Opercular Gill 

The same structure that shoots the jaw out in suction feeding is responsible for shooting the gills out. This results in an organism that is perfectly adapted for the marine environment. 

A second group of fish is the lobefin fish; they have fins that are supported by muscles. The fin have a distinct lobe shape. 

Evolution of the Tetrapod Stance 

The bones in the fin are what will adapt into what we know now as hands or limbs.  These fish breath into a pair of lungs and were able to escape on to land walking onto their fins; they are the beginning of the movement of animals into the terrestrial state. 

Plantae 

In the moist sands, there are algal cells forming colonies called algal mats. For them to be considered plants they would need to have a few more characteristics. 


Plantae Autapomorphies 

· Cellulose rosettes, phragomoplast cell decision and plasmodensmata 
· Alternation of generations
· No centriole involved. 

Cellulose and Cellulose Synthase 

The genes for cellulose are bacterial and are composed mainly of chains of glucose.  The composition of the glucose strands have hydroxide croups that allow the chains to hydrogen bond that will form micro fibrils which are than wound together to form a larger fiver. 

This occurs all over the place, and first forms a 6-unit molecule strand. In each strand there are 3 types of cellulose. They then reorganize as six more subunits called a rosette that produce 36 strands of cellulose. When all the subunits are there they will assemble automatically. 

Primary Cell Wall 

The primary cell wall is made up of cellulose. Made up of protein, hemicellulose an d pectin. This is universal to the whole group. 

Phragomoplastic Cell Division

The cell wall is on the outside, and the cell plasma is on the inside. Normally the cell would invaginates and then pinch off, however this doesn’t allow cell-to-cell communication. In this kind of cell division, microtubules change their array and they organize them selves at each pole, creating the spindles. They attach to the chromosomes, which they pull to opposite directions. The cell plate begins to form as the vesicles move to the center. A cell wall begins to form, yet the endoplasmic reticulum, which allows cell-to-cell communication and the formation of plasmodesmatas. 

Sorting out Plant Parts 

There are two different and distinct generations in plant generations. They are called gametophyte and the sporophyte stages. The gametophyte stages produce gametes. There are two types of gametophytes produced, antherida (sperm) and achegonia (egg).  The sporophytes create spores, that spread the gametophytes. 

Transition to Land (Plants) 

There are three main considerations when considering the transition to land. Conserving water is perhaps the most important, water can’t be able to escape from the plant. The gametes need to be kept from drying out, they also need a new support system that can counter act gravity. 

Liverworts 

Liverworts sit on the very bottom of the plants evolution, and still exist today in damp and mossy wet areas of the forest. They lack vascular tissue. 

Pores and Rhizoids

The waxy coat on the outside of the plant means that both air and water are kept out, so pores in the upper side of the thalus allow air and water to penetrate through, however water can also escape through here. The plant at this point is essentially a massive tissue. 

Archegonia and Antheridia

The archegonia are raised and have umbrella like structures that are supplied by food for the egg. Antheridia are inside and are where the sperm are kept, they are on plant like structures. 

Liverwort Life Cycle 

The sperm of the liverwort has to get to from the antheridia to the archegonia. The water bounces of the antheridia and travels with the water down to the archegonia. They have the ability to self fertilize. They are able to become more complex and fertilize other plants. After the fertilization the zygote becomes a sporophyte which is still attached to the umbrella, the spore than spores out and floats off to grow else where. 

Gemma Cups 

If the rain hits the splash cup, they have the ability to germinate right there.

Transition to Land – Water Conservation 

The water can be conserved because of the creation of the stomata. The stomata is open when the sun is out, and closes when the  during the night stopping water from evaporating. The pumping of salt into the plant tissues controls the stomata being open or closed. 

Meristem 

There are two types of meristem, determinate and indeterminate. Determinate meristem is at the end of some growth structure that can form specialized cells, this occurs in the mosses. Indeterminate meristem can grow constantly and each bud is continued meristem. The tip of every branch is a new organism and shows the flexibility of a plant. 

Mosses 

Anatomy 

The meristem on the mosses is determinate pushing the capsule up in the air. The gametophyte version of the plant is leafy and it absorbs all of its water supply through these leafy parts. The leafy parts are normally coated with an antibacterial phenolic compound. 

Life Cycle 

They have a splash disc similar to those found in liver wart, they have separate male and female genders. The gametophyte helps the sporophyte produce the spores. 

Devonian Terrestrial Environment 

At this time, tree structures are starting to form and the plants remain simple. 

Lignin

Lignin is a hydrophobic ingestible toxic compound found in the cell wall, which makes up vascular pathways. 

Evolution of Plant Vascular Tissues 

· Annular 
· Spiral 
· Scaliform 
· Reticulate
· Pitted
Plants can now withstand gravity and can grow successfully upwards. 

Tracheids

Tracheids are a straw like structure running the length of the plant that is equivalent to a Teflon lining and forms the xylem. They die when they mature and continue due to plasmadesmotes. 





Sieve Tube Elements 

The sieve tubes move the sugar elements; the companion cells pump sugar into the sieve elements. ATP is necessary for this to happen. They are connected through plesmodesmoses.  This forms the phloem. 

Carboniferous and Permian

Carboniferous Coal Forests 

· Club mosses 
· Giant horse tails
· Tree Ferns 

These were all the size of trees at one point, there were some particularly important things happening. They were developing vascular tissues and continue to rely mostly on spores. These are taken over by seed plants. 

Ferns 

The fern lifecycle is interesting because the fern itself is the mature sporophyte. The ferns increased greatly in diversity, they are a vascular plant without seeds, they feature leptosporangia. 

Leptosporangia 

Leptosporangia feature a thick cell wall and a thin wall on the exposed outer surface. When exposed to air, the water inside decreases and they buckle inward until they snap and are forced to straighten out. This is how they launch their spores. 

Gametophyte and Germinating Sporophyte 

The antheridia and archegonia are on the surface. The young sporophyte germinates out to create the first leave and has a vascular system. 

Cones (Strobila) 

Sporophytes develop spores, which germinate into gemophytes. Pollen is created for the first time, with the male gametophyte being developed on the parent plant. The spore is not released from the parent plant, this is called endospory. It is important to remember that pollen is a male gametophyte wrapped in a waterproof coating.  Female cones are found near the top of the tree. 

Conifer Life Cycle 

Two cone structures that have eggs inside of them that are happening in the female cone. IN the male the cone is in the bottom, and produces a huge number of sperm in a protective waterproof case (pollen). 

Gymnosperm Pollen (Male Gametophyte) 

They have a waterproof coating and are supported by prothalial cells. They are winged to help them be carried by the wind to the female. 

Gymnosperm Seed Formation 

The pollen is trapped inside and undergoes meiosis inside of the cone, both the archegonia and the egg are inside. Pollen entering triggers meiosis. 

Gymnosperm Seeds 

The whole process to made a seed takes about two years, and the pine seed is released when the bone is opened. 

Fungi 

The cells in fungi are organized in end-to-end are essentially cellular filaments. They are haploid so they only have one set of chromosomes.  No cell wall is in between the cells, and the hypha will just continue to just get large and large. The are a chromosomal compliment meaning they are n+n. The splitting of nuclei is called kayogamy. 

Basidospores 

The basidem holds the spores, they get released into he wind and when they are released to form new fungi. Thousand of cells that undergo meiosis, which well create thousands of spores. 

Fungal Mutualism 

The presence of fungi often leads to the success of plants.  There are two types of funal mutualism, ectomycorrihizal, and arbusuclar mycorrhizal. In ectomycorrihizal the fungi breaks down minerals in the soil and in return the plant provides the ungi with sugars. In arbuscual mycorrihizal the fungi lives within the actual plant. 

Lichens 

Lichens have a close relationship with fungi, it is always a case of a photosynthetic cell trapped within a fungi. Lichens are very similar to the original plants. Lichens are common on rocks, as the fungus can break down the minerals in the rock for nutrience. 

Insects 

Anatomy 

Arthropods are so successful that they dominate to this day. They are the first to colonize the terrestrial environment, the head tagma of the animal is dedicated to food acquisition and probing the environment. Ever single insect has the same amount of tagma. 

Flight and Wing Folding Mechanism 

The ability to fly allows them to take over new areas, and seasonally live in prime areas. There is also a major change in the cuticle. It now has two components; the epicuticle and the procuticle. 

Cuticle – Exoskeleton 

The cuticle doesn’t allow any water to escape from the insect’s body. 

Insect Reproduction 

Insects reproduce using coupling, and a waterproof case on the eff. The opening in the claria allows the sperm to penetrate the egg. 

Amphibians 

Amphibians utilize bucal force breathing, with skin as the primary respiratory organ. The first amphibians were very lizard like. 

Bucal Force Breathing 

The amphibians are the first organisms with lungs, it requires force and and example of it is in the bull frog. 

Amphibian Skin 

The skin in amphibians is the main respiratory organ. Amphibian skin also has poison glands in it that normally contains neurotoxins that makes them unattractive prey. 

Amphibian Food 

Amphibians normally feed on insects that are flying around, and are the first to tap into this food source. They do so by catching insects with their tongue by flipping it out. 

Amphibian Locomotion 

They have to lift them selves up off the ground which isn’t very advantageous. 

Mesozoic

At this time Pangaea is now in place, and during this time Pangaea will rip apart that will cause a mass extinction. A prime feature of this period is the Amniota, that feature an amniotic egg, keratinized skin and temporal fenestra in the skull. 

Amniote Egg 

The amniote egg comes up on to land, and is most importantly a self-contained environment. The yolk feeds the embryo, the allantois holds the waste from the embryo and the albumen acts as a water reserve. 

Oviparous Reproduction 

This features a new kind of egg. 

Keratinized Skin 

Embedded within the skin is the keratin protein, the proteins create a mesh. The cells are still flexible creating a flexible skin. Reptiles are often protected by plates of keratinized skin, and often molt their skin. 

Crocodiles Crushing Jaws 

They are homodent, and are designed to clamp on tight. The musculature used to close the jaw is very strong. The musculature used to open the jaw is very weak. 

Major Reptile Groups 

· Anapsids 
· Turtles
· They have no holes in the skull and are have fused bones all over the skelton
· Diapsids 
· Dinosaurs, pterosaurs, birds, snakes
· Synapsides 
· Modern mammals. 
Major Diapsid Groups 

· Extinct 
· Dinosaurs and pterosaurs 
· Saurishcia 
· Axial Skeleton 
· Orinthichia 
· Trumpted head
· Pterosaurs
· Quadropeds (walking on their front knuckles) 
· Locomotion
· Extant 
· Snakes, crocodiles and lizards. 

Reptiles –Therapsids

They are warm-blooded and nocturnal with glandular skin and specialized teeth and they had the ability to chew their food. They are heterodant and had the ability to hunt at night and set the stage for the mammals. 

Angiosperms – Flowering Plants 

The anatomy of flowers is beginning to change, pollen is now being produced in large numbers and they are relying on animals to spread their pollen. The plant has both male and female parts on them. They offer rewards to the animals that help fertilize other plants. 

Double Fertilization 

The triploid cell is the endosperm and it will grow into the nutrience for the zygote. 

Seed Dispersal 

Seeds can be dispered by the wind, water and animals. 

Cenozoic 

Birds 

Birds are obviously advantageous because they can fly. 

Feather Structure 

The feather is a light structure that is used to life themselves against the air. All reptiles once had feathers that were used to sweep up insects with their oversized feathers. 

Flight Adaptions Skeleton 

Certain adaptions are made to the avian skeleton to made flight possible. Some adaptaions include reduced bone, and teeth removed from the jaw. With the goal of always trying to be lighter, so that flight will be possible. They even attach their muscles in another way and have hollow bones. 

Parental Care 

Birds invest a lot of care in a small number of offspring. 

Mammalia 

They feature a diapsid skull and glandular skin with alpha-keratin. 

Mammalian Integumet 

There are glands that are associated with the hairs, they create moisture that cool the skin surface down. They ultimately allow us to feed our young with these secretions. 

Mammal Jaws 

Mammal jaws are adapted for what kind of food the mammal eats, and each tooth has a special function. 

Mammalian Reproduction 

· Oviparous 
· Monotremes 
· Viviparous 
· Marsupials (internalize the embryo) the joey then has to crawl out into the pouch 
· Eutharians 

Placental Mammals 

The placenta is important because it stops the mother having an autoimmune response to the baby and has a completely internalized environment for the child to develop. 

Parental Care 

Mammals have extremely extended parental care periods. 

Macroevolution 

[bookmark: _GoBack]Macroevolution is evolution about the level of the species. This includes the adaptive radiation of taxa, the biodiversity changes over time, extinction, speciation and origins of novel structures. 

Biology Final Study Notes
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