08 Carboniferous and Permian periods

Note: I was so obsessed with these biology terms that I went on to talk about some of the stuff in the Mesozoic as well. :S I didn't want to delete them so maybe you guys can use my definitions and compare it with Madiha's...Stuff in purple belong in the Mesozoic. Also, things in blue, I had trouble defining. 
See other carboniferous file for these definitions. This file really starts at "I".
Abdomen, Albumen, Allantois, Ametabolous metamorphosis, Amnion, Amniotes, Amphibia, Arbuscular mycorrhizal fungi, Archegonium, Arthropod, Ascocarp, Ascomycota, Ascus, Background extinction, Basidium, Basidyomycota, Carboniferous period, Chorion, Circular muscle, Clitellum, Coal forests, 

Complete metamorphosis:

- Unlike incomplete, complete metamorphosis has 4 life stages.

- It starts out as an egg which is usually really small and hatches into a larvae. The larvae look like tiny worms and have to eat and eat to grow in size.

- Once it has grown to an ideal size and has gained enough nutrients, it turns into a pupa. A pupa cannot move or eat (resting stage) and can be covered in a cocoon. 

- Adult form looks different from its earlier stages and may live in a different habitat, feed on different resources and may behave differently. 

- This is also one of the disadvantages to the amphibians as they needed to return to a body of water to lay their eggs. Larvae (tapole) herbivore stage transitions into a mature frog, which is an insectivore.
- I don't know where to put this so I'll just write about it here: some frogs will lay their eggs in isolated aquatic environments. This is beneficial as they are subjected to less predation and less competition for resources.   

- Some female frog will come back, put 2 or 3 unfertilized eggs into the water as food, some will swallow their eggs and into her stomach. Acid production and stomach contractions stop, until they hatch and they hop out (skips the tadpole stage). Keep in mind, water proofed eggs have not developed yet.  

- Example, butterflies and frogs.
Cuticle, Dikaryotic, Ectomycorrhiyzal fungi, Epicuticle, Exoskeleton, Flood basalts, 
Gametophyte:
- Haploid

- In the flowering plants, the gametophytes are much reduced in size, and are represented by the pollen and the embryo sac.

- Make gametes (either male or female) through mitosis. 

- The liverwort has spends majority of their life in the gametophyte stage and the adult sporophyte need the gametophyte for nutrients. (These are the ones with the archeridia and archegonia)

Gas hydrates, 
Gymnosperm:

- These are the ones with the megaspores and microspores

- Plants with seeds

Head, Hermaphrodite, Heterokaryotic, Heterosporous, Homosporous, Hydrostatic skeleton, Hyphae, 
Incomplete metamorphosis:
- Metamorphosis from egg to larvae/nymph to adulthood with no drastic change. 3 life stages
- The nymph and larvae look like its adult form, only smaller, with different colourization or without wings.

- Example: Cockroaches acquiring wings as opposed to a caterpillar turning into a butterfly. 

Internal fertilization:

- Literally inserting the penis into the vagina to fertilize an egg. 

- Three ways to do this: oviparous, viviparous and ovoviviparous. 

- Oviparous: most insects and reptiles and all birds. Lay their eggs who continue to develop and then hatch. Important to note, now eggs can be laid on land – an improvement from the frogs, having to lay their eggs under water. Laying their eggs on land was an advantage has there was nothing else but plants living there. Higher change of hatching
- Viviparous: Most mammals including whales, kangaroos. The developing young stay a considerable amount of time in the mother's reproductive tract. When it is released, it can live on its own with varying amount of help from its parents. 

- Ovoviviparous: like the garter snake or most vipers. Their eggs have shell which hatches as they are laid. 

Karyogamy:

- Follows plasmogamy and it involves the fusion of the two nuclei in the mycelia.
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Keratinized skin:

- Cornified layer is the water proofed layer. This layer can be smooth and elastic like the human's or it can be in lumps to form scales, like in the reptiles.

- Now we can waterproof the outer body. :) Yay!

- Again, another misplaced info: lungs have been internalized so, no longer worried about them drying out. Also, with the amniotes, we develop muscle of the rib cage to expand and contract the lungs to aerate them.
Larva:

- The juvenile form of certain animals before it turns into an adult through metamorphosis.

- Animals who have this stage in their life cycle include insects, amphibians, and cnidarians.  

- Generally lives in a different habitat as its adult form and has a different diet. 

Lichen:

- Symbiosis relationship between fungi and algae. The algae live between the mesh of the fungi's mycelium and photosynthesizes to provide sugar for it and the fungi. 

- In return, the fungi break down the lignin in plants and provide nutrients (minerals) to the algae. In addition, it also protects the algae from water lost by retaining water. 

- AWW OTP. <3333 I can't even right now. Feels. 
- Not sure if this is important (complementary of Wikipedia): "The fungus surrounds the algal cells, often enclosing them within complex fungal tissues unique to lichen associations. In many species the fungus penetrates the algal cell wall, forming penetration pegs or haustoria similar to those produced by pathogenic fungi."
Lignin:

- Give plants the ability to stand up and overcome gravity. 

- A part of the secondary cell wall and is present in all vascular plants.
- Hydrophobic 

- Fungi and some bacteria are the only organisms that can digest it. 

- Before that, there was a break in the Carbon Cycle where all this carbon cannot be digested and return back into the Cycle. 
- Toxic, therefore, prevented bacteria and algae to grow within the tubes (vascular tubes?) 

Lignase:

- The enzyme that allowed certain bacteria and fungi to digest lignin
Longitudinal muscle:
- Oh boy, not this again.

- It is the inner layer of the muscle series and cradles the coelom

- When longitudinal muscles are contracted, the worm becomes shorter and it works with the circulatory muscles for locomotion.
Lophophore:

- From Houseman's exam key: Bryozoa. Lophotrochozoa (but only some of the phyla). Tenticle surrounding the mouth. Cilia on surface, trap food particles and pass them through mouth.

Lophotrochozoa, 
- A major grouping of protostome animals.

- The Lophotrochozoa comprise two groups, the trochozoans and the lophophorata, however, there seems to be no relationship between the two. 
Marine anoxia:

- A cause for the end-Permian extinction. 

- A depletion of dissolved oxygen in the ocean which meant that organisms needed to adapt to the low oxygen level – fish with lungs.
Mass extinction:
- When more than 50% of the genera dies off.

- Happens in a relatively short time as opposed to background where there is a constant small amount of organisms going extinct. 
- (Thanks, Ashley, for writing this part) The extinction of a large number of species within a relatively short period of geological time, thought to be due to factors such as a catastrophic global event or widespread environmental change that occurs too rapidly for most species to adapt.
- At least five mass extinctions have been identified in the fossil record, coming at or toward the end of the Ordovician, Devonian, Permian, Triassic, and Cretaceous Periods. The Permian extinction, which took place 245 million years ago, is the largest known mass extinction in the Earth's history, resulting in the extinction of an estimated 90 percent of marine species. In the Cretaceous extinction, 65 million years ago, an estimated 75 percent of species, including the dinosaurs, became extinct, possibly as the result of an asteroid colliding with the Earth.
Megasporangium:

- The structure in certain spore-bearing plants in which the megaspores are formed 
- Female cones in conifers 

- corresponds to the ovule in seed plants

Megaspore:

- Turns into an egg producing, female gametophyte 

- Megaspore is made from a diploid precursor cell called megasporocyte. This process is known as megasporogenesis. 
- The megasporoctye goes though meiosis and splits into 4 haploid megaspores. 

- Now the megaspore needs to be changed into a gametophyte, going through megagametogenesis.

- One flaw with the gymnosperms, megasporongia had many megaspores in them and all will develop, despite only a few getting fertilized. This is wasted energy so...

- In flowering plants (angiosperms), double fertilization, fertilize the egg and the tissues in the megaspore which will become the nutrients. So the megaspores are at rest and as they are fertilized, the nutrients and the embryo will develop together.

- One single nuclei will go through mitotic divisions to make 8. In the megaspore, 4 nuclei will be at one pole and the other 4 at the other. And since the megaspore is surrounded by tissues, which means there is only one entrance for the pollen.

- One nucleus from each of the four moves to the centre. The one closest to the opening will become the egg.

- Cell boundary will occur and the other 5 not used will disappear. Now we are life with a diploid (2 nuclei that came into the centre) and an egg cell (haploid). 

Metamorphosis:
- Refer back to complete, incomplete metamorphosis and ametabolus.

Microsporangium
- Structure of a plant where the microspore is formed. 

- Anther for flowering plants, male cones for conifers 

- corresponds to the pollen sac in seed plants

Microspore:

- Develops into male gametophytes. 
- It will give rise to the pollen grain in seed producing plants

- In flowering plants, microspores grow into pollen grain and there are two special nuclei: sperm nuclei and tube nuclei.
- The tube nuclei will take on the role of becoming the pollen tube (the channel going down to the egg), building the pathway to the egg. The sperm will arrive and goes mitosis and forms 2 copies. One will fertilize the egg (diploid now) and the other will join the 2 nuclei that were at the centre forming a triploid (using polyploid). 
- The triploid will provide the nutrients, compared to the haploid that was supplying the nutrients for the gymnosperm. More nutrients and faster.
Mucous glands:

- Amphibians used mucous glands to keep their bodies wet when they come up on land.
- This created a temporary wet surface which allowed gas exchange. 

Oviparous:

- See "Internal Fertilization" 

Ovules:

- In seed plants, it is the structure that holds the female reproductive cells. 

- It is the part of the plant that becomes the seed

- It consists of 3 parts: the integument(s) as the outer layer, the megasporangium, at its centre, and the megagametophyte (embryo sac in flowering plants).  

- After fertilization of the egg cell in the megagametophyte, the ovule develops into a seed. 

Pangea:

- A supercontinent that existed between the late Paleozoic and early Mesozoic. 

Pectoral girdle:

- Connects the upper limb to the axial skeleton.
- Had to adapt the tetrapod stance to counter gravity (due to the absence of buoyancy)

- This means as the limbs moves, the whole organism moves.

- The amphibians' limbs are not perfect; they are not right underneath their body. This means that in order to get moving, they need to do a push up to get themselves started. 
- One front limb moves with the opposite rear limb to create the angular motion. (Right arm move at the same time as the left leg and vice versa). You get this swagger. OMG LOL. Stella, go to bed. 
- Dinosaurs will perfect this by shifting the limbs directly below them. Think of the body being held up on stilts. There were two ways the dinosaurs did this: saurischia and ornithischia. Pterosaurs have that membrane from the pinky to their ankles and their other fingers help them move. All quadrupeds
Pelvic girdle, 
- Connect the rear limbs to the axial skeleton. See pectoral girdle for some relevant information.
Permian period:
- Last period of the Paleozoic.

- The Permian witnessed the diversification of the early amniotes into the ancestral groups of the mammals, turtles, etc.

- The world at the time was dominated by a single supercontinent known as Pangaea. 

- The extensive rainforests of the Carboniferous had disappeared, leaving behind vast regions of desert within the continental interior. 

- Reptiles, who could better cope with these dryer conditions, rose to dominance in the place of their amphibian ancestors. 

- The Permian Period ended with the largest mass extinction in Earth's history, in which nearly 90% of marine species and 70% of terrestrial species died out. 
Plasmogamy:

- Fusion of the cytoplasm of two cells (mycelium) of the fungi. This precedes karyogamy, where the nuclei actually fuse. 
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Poison glands:

- Since amphibians needed to use their skin for gas exchange, this meant they couldn't have scales as protection. 

- They developed poison glands to secrete poison onto their skin.

- Some may secrete foul tasting chemicals so its predators can spit them back out, unharmed.

- Poison glands are associated with bright colours – used as a warning. 

Pollen:

- A way of transporting the microgametophytes of seeded plants. 

- They have wing like structures to catch the wind and they have a hard coat so it is to protect the sperm cell while it is transporting from the male cone to the female cone (in conifers) and from the stamen to the pistil (in flowering plants).  

Pollen tube:

- Produced in the microsporagium

- A part of the gametophyte of seeded plants.

- They help transport the male cells from the pollen grain to the ovule (in the angiosperm) and the sperm is move directly through the ovule tissue in conifers (a type of gymnosperms).
- Contains 1 pollen tube cell, 1 sperm cell that will divide into two sperm cells.  

Primary cell wall:

- Compose of cellulose, hemicellulose and pectin.
- Generally a thin, flexible and extensible layer formed while the cell is growing.

Procuticle:

- Chitinous and much thicker than the epicuticle, and consists of two layers, the outer exocuticle and the inner endocuticle. The tough and flexible endocuticle is built from numerous layers of interwoven fibrous chitin and proteins, while the exocuticle is rigid. 
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Pupa: 
- A life stage in certain insects undergoing a transformation

- Found in those who undergoes complete metamorphosis 

- The four life stages are: embryo, larvae, pupa, and imago (adult)

- They may be enclosed in cocoons, shells or nests. 

Reptilia, 
Secondary cell wall:

- A thick layer formed inside the primary cell wall after the cell is fully grown. 

- Contains cellulose, hemicellulose and lignin.

- Protects the cells and give it rigidity and strength. 

- It is not found in all cell types. Some cells, such as the conducting cells in xylem, possess a secondary wall containing lignin, which strengthens and waterproofs the wall

Seed, 
Segmentation:

 - Not sure what he wants here...tagmatization?
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- Broken into 3 segments, each with a specialized role.

- Head: acquiring food and sensory purposes

- Thorax: region for locomotion (eg: wings, legs)

- Abdomen: Houses the reproductive structures

Seminal receptacle, Seminal vesicle, Spermatophore, Spiracle, Spores, 
Sporophyte,
- A diploid stage in a plant's life cycle

- It's job is to produce spores, through meiosis (which are haploid)
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Trachea, 
- In insects, an extensively branched, air-conducting tube formed by invagination of the outer epidermis of the animal and reinforced by rings of chitin.

- In vertebrates, it is known as the windpipe which branches into the bronchi. 

Tracheal system, 
- A branching network of tubes that carries air from small openings in the exoskeleton of an insect to tissues throughout the body.

Tracheids, 
- A type conducting cell of xylem, usually elongated and tapered, overlapping ends.  
- Contributing to the transport system and providing structural support

- It is one of the 2 tracheal elements, vessel elements being the other. Both have thick lignified cell wall.

- Found in plants adapted to drier soil since the lignin can prevent them from collapsing.

- Water can move from cell to cell through pits. 

- Having these two elements is what differ vascular plants from non-vascular plants.
- See "vessel elements" for a picture of the two. Sorry for my potato quality image. 
Trochophore larva

- Many annelids and molluscs share patterns of development in early embryonic stages. When these larvae hatch, each is a microscopic swimmer known as a trochophore larva, shown at the bottom. The larva has two bands of cilia around the middle that are used for swimming and for gathering food, and at the "top" is a cluster of longer flagellae. So the larvae of these groups is nearly identical, even though they mature into very different adult forms.
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Vessel elements, 
- One of conducting cells in the xylem and is found in angiosperms (absent from most gymnosperms, including the conifers)

- Compared to the tracheids, they are shorter, stacked end-to-end like columns. These make up the vessels
- Cell wall is also strongly lignified 
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Yolk sac:
- The yolk sac is an extension of mesoderm and endoderm enclosing the yolk.

- Although the yolk sac remains connected to the gut of the embryo by a stalk, the yolk does not directly enter the embryo by this route. 

- It is absorbed by blood in vessels in the membrane, which then transports the nutrients to the embryo.  
One vessel element
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