
Biology Key Terms
Proterozoic eon

	Alternation of generations
	The Alternation of phases (or generations)[1] describes the life cycle of plants, fungi and protists. A multicellular diploid phase alternates with a multicellular haploid phase. The life cycle of organisms with "alternation of generations" is characterized by each phase consisting of one of two distinct organisms: a gametophyte (thallus (tissue) or plant), which is genetically haploid, and a sporophyte (thallus or plant), which is genetically diploid. A haploid plant of the gametophyte generation produces gametes by mitosis. Two gametes (originating from different organisms of the same species or from the same organism) combine to produce a zygote, which develops into a diploid plant of the sporophyte generation. This sporophyte produces spores by meiosis, which germinate and develop into a gametophyte of the next generation. This cycle, from gametophyte to gametophyte, is the way in which all land plants and many algae undergo sexual reproduction. 

	Ameboid (Amoeboid) movement
	A crawling-like type of movement in which the cell forms temporary cytoplasmic projections called pseudopodia (false feet) towards the front of the cell. This type of movement is observed in amoebae (e.g. Amoeba proteus). Their cytoplasm consists of plasmasol (central fluid) surrounded by a more viscous plasmagel. The plasmagel is converted to plasmasol causing the cytoplasm to slide and form a pseudopodium in front to move the cell forward. Cells that move this way are referred to as amoeboids. Apart from amoeba, other examples are cellular slime moulds (e.g. Dictyostelium discoideum), and human cells, particularly Kupffer cells of liver, monocytes, neutrophils, macrophages, and cancerous cells.

	Antibody, 
	Antibodies (also known as immunoglobulin, abbreviated Ig) are gamma globulin proteins that are found in blood or other bodily fluids of vertebrates, and are used by the immune system to identify and neutralize foreign objects, such as bacteria and viruses. They are typically made of basic structural units—each with two large heavy chains and two small light chains—to form, for example, monomers with one unit, dimers with two units or pentamers with five units. Antibodies are produced by a kind of white blood cell called a plasma cell. Five different antibody isotypes are known in mammals, which perform different roles, and help direct the appropriate immune response for each different type of foreign object they encounter.

	Antigen, 
	is a substance that prompts the generation of antibodies and can cause an immune response. "Self" antigens are usually tolerated by the immune system; At the molecular level, an antigen is characterized by its ability to be "bound" at the antigen-binding site of an antibody. Note also that antibodies tend to discriminate between the specific molecular structures presented on the surface of the antigen. Antigens are usually proteins or polysaccharides.

	Archea, 
	are a group of single-celled microorganisms. A single individual or species from this domain is called an archaeon (sometimes spelled "archeon"). They have no cell nucleus or any other organelles within their cells. In the past they were viewed as an unusual group of bacteria and named archaebacteria but since the Archaea have an independent evolutionary history and show many differences in their biochemistry from other forms of life, they are now classified as a separate domain in the three-domain system. In this system the three main branches of evolutionary descent are the Archaea, Eukarya and Bacteria. Archaea are further divided into four recognized phyla, but many more phyla may exist. Despite this visual similarity to bacteria, archaea possess genes and several metabolic pathways that are more closely related to those of eukaryotes: notably the enzymes involved in transcription and translation. Other aspects of archaean biochemistry are unique, such as their reliance on ether lipids in their cell membranes. The archaea exploit a much greater variety of sources of energy than eukaryotes: ranging from familiar organic compounds such as sugars, to using ammonia, metal ions or even hydrogen gas as nutrients. Salt-tolerant archaea (the Halobacteria) use sunlight as a source of energy, and other species of archaea fix carbon; however, unlike plants and cyanobacteria, no species of archaea is known to do both. Archaea reproduce asexually and divide by binary fission, fragmentation, or budding; in contrast to bacteria and eukaryotes, no species of archaea are known that form spores.

	Asexual reproduction, 
	is reproduction which does not involve meiosis, ploidy reduction, or fertilization. Only one parent is involved in asexual reproduction. A more stringent definition is agamogenesis which refers to reproduction without the fusion of gametes. Asexual reproduction is the primary form of reproduction for single-celled organisms such as the archaea, bacteria, and protists. Many plants and fungi reproduce asexually as well. While all prokaryotes reproduce asexually (without the formation and fusion of gametes), mechanisms for lateral gene transfer such as conjugation, transformation and transduction are sometimes likened to sexual reproduction.

	Bacteria, 
	are a large group of unicellular microorganisms. Typically a few micrometres in length, bacteria have a wide range of shapes, ranging from spheres to rods and spirals. Bacteria are ubiquitous in every habitat on Earth, growing in soil, acidic hot springs, radioactive waste,[2] water, and deep in the Earth's crust, as well as in organic matter and the live bodies of plants and animals. Bacteria are vital in recycling nutrients, with many steps in nutrient cycles depending on these organisms, such as the fixation of nitrogen from the atmosphere and putrefaction. However, most bacteria have not been characterized, and only about half of the phyla of bacteria have species that can be grown in the laboratory. The vast majority of the bacteria in the body are rendered harmless by the protective effects of the immune system, and a few are beneficial. However, a few species of bacteria are pathogenic and cause infectious diseases, including cholera, syphilis, anthrax, leprosy and bubonic plague. The most common fatal bacterial diseases are respiratory infections.

	Bacteriophage, 
	is any one of a number of viruses that infect bacteria. Bacteriophages are among the most common organisms on Earth.[1] The term is commonly used in its shortened form, phage.Typically, bacteriophages consist of an outer protein capsid enclosing genetic material. The genetic material can be ssRNA, dsRNA, ssDNA, or dsDNA  between 5,000 and 500,000 nucleotides long with either circular or  linear arrangement. Bacteriophages are much smaller than the bacteria they destroy - usually between 20 and 200 nm in size.Phages are estimated to be the most widely distributed and diverse entities in the biosphere.[2] Phages are ubiquitous and can be found in all reservoirs populated by bacterial hosts, such as soil or the intestines of animals. 

	Capsid protein, 
	A capsid is the protein shell of a virus. It consists of several oligomeric structural subunits made of protein called protomers. The observable 3-dimensional morphological subunits, which may or may not correspond to individual proteins, are called capsomeres. The capsid encloses the genetic material of the virus.Capsids are broadly classified according to their structure. The majority of viruses have capsids with either helical or icosahedral structure. Some viruses, such as bacteriophages, have developed more complicated structures. The icosahedral shape, which has 20 equilateral triangular faces, approximates a sphere, while the helical shape is cylindrical.[1] The capsid faces may consist of one or more proteins.

	Cilia, 
	Cilia are rare in plants, occurring most notably in cycads. Ciliates possess motile cilia exclusively and use them for either locomotion or to simply move liquid over their surface.Larger eukaryotes, such as mammals, have motile cilia as well. Motile cilia are rarely found alone, usually present on a cell's surface in large numbers and beating in coordinated waves. In humans, for example, motile cilia are found in the lining of the trachea (windpipe), where they sweep mucus and dirt out of the lungs. In female mammals, the beating of cilia in the Fallopian tubes moves the ovum from the ovary to the uterus.[1]In comparison to motile cilia, non-motile (or primary) cilia usually occur one per cell; nearly all mammalian cells have a single non-motile primary cilium. In addition, examples of specialized primary cilia can be found in human sensory organs such as the eye and the nose. "Inside cilia and flagella is a microtubule-based cytoskeleton called the axoneme. The axoneme of primary cilia typically has a ring of nine outer microtubule doublets (called a 9+0 axoneme), and the axoneme of a motile cilium has two central microtubule doublets in addition to the nine outer doublets (called a 9+2 axoneme). The axonemal cytoskeleton acts as a scaffolding for various protein complexes and provides binding sites for molecular motor proteins such as kinesin II, that help carry proteins up and down the microtubules."[5]The building blocks of the cilia such as tubulins and other partially assembled axonemal proteins are added to the ciliary tips which point away from the cell body. 

	Contractile vacuole, 
	A contractile vacuole is a sub-cellular structure (organelle) involved in osmoregulation. It pumps excess water out of a cell and is found prominently in freshwater protists. they are found in both plant and animal cells. In Paramecium, a common freshwater protist, the vacuole is surrounded by several canals, which absorb water by osmosis from the cytoplasm. After the canals fill with water, the water is pumped into the vacuole. When the vacuole is full, it expels the water through a pore in the cytoplasm which can be opened and closed. Other protists, such as Amoeba, have contractile vacuoles that move to the surface of the cell when full and undergo exocytosis.In amoeba contractile vacuoles collect excretory waste, such as ammonia, from the intracellular fluid by both diffusion and active transport. The contractile vacuole stores extra water. If the cell has a need for water, the contractile vacuole can release more water into the cell. But if water is in excess, the contractile vacuole will remove it to maintain homeostasis. If you put fresh water protists in marine environment, its contractile vacuole will disappear. In protists, it is considered as an organelle for osmoregulation and excretion.

	Diploid, 
	A cell or an organism consisting of two sets of chromosomes: usually, one set from the mother and another set from the father. In a diploid state the haploid number is doubled, thus, this condition is also known as 2n.

	Diplontic, 
	In gametic meiosis, instead of immediately dividing meiotically to produce haploid cells, the zygote divides mitotically to produce a multicellular diploid individual or a group of more unicellular diploid cells. Cells from the diploid individuals then undergo meiosis to produce haploid cells or gametes. Haploid cells may divide to form more haploid cells, as in many yeasts, but the haploid phase is not the predominant life cycle phase. In most diplonts, mitosis occurs only in the diploid phase, i.e. gametes usually form quickly and fuse to produce diploid zygotes.In the whole cycle, gametes are usually the only haploid cells, and mitosis usually occurs only in the diploid phase.The diploid multicellular individual is a diplont, hence a gametic meiosis is also called a diplontic life cycle. Diplonts are:

Animals brown algae fungi, e.g. brewer's yeast 

	Endomembrane system, 
	The endomembrane system is composed of the different membranes that are suspended in the cytoplasm within a eukaryotic cell. These membranes divide the cell into functional and structural compartments, or organelles. In eukaryotes the organelles of the endomembrane system include: the nuclear envelope, the endoplasmic reticulum, the Golgi apparatus, lysosomes, vacuoles, vesicles, and the cell membrane. The system is defined more accurately as the set of membranes that form a single functional and developmental unit, either being connected together directly, or exchanging material through vesicle transport.[1] Importantly, the endomembrane system does not include the membranes of mitochondria or chloroplasts

	Endosymbiosis, 
	The endosymbiotic theory concerns the origins of mitochondria and plastids (e.g. chloroplasts), which are organelles of eukaryotic cells. According to this theory, these organelles originated as separate prokaryotic organisms that were taken inside the cell as endosymbionts. Mitochondria developed from proteobacteria (in particular, Rickettsiales or close relatives) and chloroplasts from cyanobacteria.

	Enveloped virus, 
	Many viruses (e.g. influenza and many animal viruses) have viral envelopes covering their protein capsids.[1] The envelopes typically are derived from portions of the host cell membranes (phospholipids and proteins), but include some viral glycoproteins. Functionally, viral envelopes are used to help viruses enter host cells. Glycoproteins on the surface of the envelope serve to identify and bind to receptor sites on the host's membrane. The viral envelope then fuses with the host's membrane, allowing the capsid and viral genome to enter and infect the host. Usually, the cell from which the virus itself buds from goes on to survive, and shed more viral particles for an extended period. The lipid bilayer envelope of these viruses is relatively sensitive to desiccation, heat and detergents, and so these viruses are easier to sterilize than non-enveloped viruses - in other words they cannot survive outside host environment and must transfer directly from host to host.

	Eukarya, 
	is an organism whose cells contain complex structures enclosed within membranes. The defining membrane-bound structure that sets eukaryotic cells apart from prokaryotic cells is the nucleus, or nuclear envelope, within which the genetic material is carried. Most eukaryotic cells also contain other membrane-bound organelles such as mitochondria, chloroplasts and the Golgi apparatus. Almost all species of large organisms are eukaryotes, including animals, plants and fungi, although most species of eukaryotic protists are microorganisms. Cell division in eukaryotes is different from that in organisms without a nucleus (prokaryotes). It involves separating the duplicated chromosomes, through movements directed by microtubules. There are two types of division processes. In mitosis, one cell divides to produce two genetically identical cells. In meiosis, which is required in sexual reproduction, one diploid cell (having two instances of each chromosome, one from each parent) undergoes recombination of each pair of parental chromosomes, and then two stages of cell division, resulting in four haploid cells (gametes). Each gamete has just one complement of chromosomes, each a unique mix of the corresponding pair of parental chromosomes.

	Flagellum, 
	is a tail-like structure that projects from the cell body of certain prokaryotic and eukaryotic cells, and functions in locomotion.[1]

HYPERLINK "http://en.wikipedia.org/wiki/Flagellum" \l "cite_note-Lefebvre_2001-1#cite_note-Lefebvre_2001-1"[2]

HYPERLINK "http://en.wikipedia.org/wiki/Flagellum" \l "cite_note-JarrellK-2#cite_note-JarrellK-2"[3] There are some notable differences between prokaryotic and eukaryotic flagella, such as protein composition, structure, and mechanism of propulsion. An example of a flagellated bacterium is the ulcer-causing Helicobacter pylori, which uses multiple flagella to propel itself through the mucus lining to reach the stomach epithelium.[4] An example of a eukaryotic flagellated cell is the sperm cell, which uses its flagellum to propel itself through the female reproductive tract.[5] Eukaryotic flagella are structurally identical to eukaryotic cilia, although distinctions are sometimes made according to function and/or length.

	Gametocyte, 
	A gametocyte is a eukaryotic germ cell that divides by mitosis into other gametocytes or by meiosis into gametids during gametogenesis. Male gametocytes are called spermatocytes, and female gametocytes are called oocytes.

	Haploid, 
	the haploid number (n) is the number of chromosomes in a gamete of an individual, and this is distinct from the monoploid number (x) which is the number of unique chromosomes in a single complete set. Gametes (germ cells, sex cells, sperm, and ova) are haploid cells. The haploid gametes produced by (most) diploid organisms are monoploid, and these can combine to form a diploid zygote, for example most animals are diploid and produce monoploid gametes. During meiosis, germ cell precursors have their number of chromosomes halved by randomly "choosing" one homologue, resulting in haploid gametes. Because homologous chromosomes usually differ genetically, gametes usually differ genetically from one another.



	Histone proteins, 
	histones are strongly alkaline proteins found in eukaryotic cell nuclei, which package and order the DNA into structural units called nucleosomes.[1] [2] They are the chief protein components of chromatin, act as spools around which DNA winds, and play a role in gene regulation. Without histones, the unwound DNA in chromosomes would be very long. 

	Immune system, 
	is a system of biological structures and processes within an organism that protects against disease by identifying and killing pathogens and tumour cells. It detects a wide variety of agents, from viruses to parasitic worms, and needs to distinguish them from the organism's own healthy cells and tissues in order to function properly. Detection is complicated as pathogens can evolve rapidly, producing adaptations that avoid the immune system and allow the pathogens to successfully infect their hosts.To survive this challenge, multiple mechanisms evolved that recognize and neutralize pathogens. The immune system is the body's defense against infectious organisms and other invaders. Through a series of steps called the immune response, the immune system attacks organisms and substances that invade our systems and cause disease. The immune system is made up of a network of cells, tissues, and organs that work together to protect the body. The cells that are part of this defense system are white blood cells, or leukocytes. They come in two basic types (more on these below), which combine to seek out and destroy the organisms or substances that cause disease. 

	Latent viral phase, 
	  Couldn’t find (

	Lysogenic replication, 
	Lysogeny, or the lysogenic cycle, is one of two methods of viral reproduction (the lytic cycle is the other). Lysogeny is characterized by integration of the bacteriophage nucleic acid into the host bacterium's genome. The newly integrated genetic material, called a prophage can be transmitted to daughter cells at each subsequent cell division, and a later event (such as UV radiation) can release it, causing proliferation of new phages via the lytic cycle. Lysogenic cycles can also occur in eukaryotes, although the method of incorporation of DNA is not fully understood. Certain types of viruses replicate by the lysogenic cycle, but also partly by the lytic cycle (mixed cycles). Some DNA phages, called temperate phages, only lyse a small fraction of bacterial cells; in the remaining majority of the bacteria, the phage DNA becomes integrated into the bacterial chromosome and replicates along with it. In this lysogenic state, the information contained in the viral nucleic acid is not expressed. The model organism for studying lysogeny is the lambda phage. Roughly 50-60 nucleotides are taken out of the lysogenic pathway and used.

	Lytic replication, 
	The lytic cycle is one of the two cycles of viral reproduction, the other being the lysogenic cycle. These cycles should not, however, be seen as separate, but rather as somewhat interchangeable.[original research?] The lytic cycle is typically considered the main method of viral replication, since it results in the destruction of the infected cell. To infect a cell, a virus must first enter the cell through the plasma membrane and (if present) the cell wall. Viruses do so by either attaching to a receptor on the cell's surface or by simple mechanical force. The virus then releases its genetic material (either single- or double-stranded RNA or DNA) into the cell. In doing this, the cell is infected and can also be targeted by the immune system.

	Malaria, 
	Malaria is a vector-borne infectious disease caused by a eukaryotic protist of the genus Plasmodium. It is widespread in tropical and subtropical regions, including parts of the Americas, Asia, and Africa. Usually, people get malaria by being bitten by an infective female Anopheles mosquito. Only Anopheles mosquitoes can transmit malaria, and they must have been infected through a previous blood meal taken on an infected person. When a mosquito bites an infected person, a small amount of blood is taken, which contains microscopic malaria parasites. About one week later, when the mosquito takes its next blood meal, these parasites mix with the mosquito's saliva and are injected into the person being bitten. The parasites multiply within red blood cells, causing symptoms that include symptoms of anemia (light-headedness, shortness of breath, tachycardia, etc.), as well as other general symptoms such as fever, chills, nausea, flu-like illness, and, in severe cases, coma, and death.

	Meiosis, 
	In biology, meiosis is a process of reductional division in which the number of chromosomes per cell is cut in half. In animals, meiosis always results in the formation of gametes, while in other organisms it can give rise to spores. As with mitosis, before meiosis begins, the DNA in the original cell is replicated during S-phase of the cell cycle. Two cell divisions separate the replicated chromosomes into four haploid gametes or spores.Meiosis is essential for sexual reproduction and therefore occurs in all eukaryotes (including single-celled organisms) that reproduce sexually. Meiosis does not occur in archaea or bacteria, which reproduce via asexual processes such as binary fission.During meiosis, the genome of a diploid germ cell, which is composed of long segments of DNA packaged into chromosomes, undergoes DNA replication followed by two rounds of division, resulting in four haploid cells. Each of these cells contains one complete set of chromosomes, or half of the genetic content of the original cell. If meiosis produces gametes, these cells must fuse during fertilization to create a new diploid cell, or zygote before any new growth can occur. Thus, the division mechanism of meiosis is a reciprocal process to the joining of two genomes that occurs at fertilization. Because the chromosomes of each parent undergo homologous recombination during meiosis, each gamete, and thus each zygote, will have a unique genetic blueprint encoded in its DNA. 

	Merozoite, 
	A merozoite (G. meros, part [of a series], +zoon, animal) is a daughter cell of a protozoan parasite. Merozoites are the result of asexual reproduction (schizogony, merogony). In coccidiosis, merozoites form the first phase of the internal life cycle of coccidian. In malaria, these spores infect red blood cells and then rapidly reproduce asexually. These merozoites then can break and destroy the red blood cell hosts and infect others. Antimalarial drugs can reduce these infections but there is as yet no complete cure for malaria. How the merozoite parasite invades a red blood cell is as yet unknown to science as research continues into this.

	Metachronal wave, 
	shorter, cilia beating in coordination with each other. The synchronized beat along the longitudinal ciliary rows produces what is known as a metachronal wave. Differences in details attest to the complexity of the overall process.

	Mitosis, 
	Mitosis is the process by which a eukaryotic cell separates the chromosomes in its cell nucleus into two identical sets in two daughter nuclei.[1] It is generally followed immediately by cytokinesis, which divides the nuclei, cytoplasm, organelles and cell membrane into two daughter cells containing roughly equal shares of these cellular components. Mitosis and cytokinesis together define the mitotic (M) phase of the cell cycle - the division of the mother cell into two daughter cells, genetically identical to each other and to their parent cell. This accounts for approximately 10% of the cell cycle. Mitosis occurs exclusively in eukaryotic cells, but occurs in different ways in different species. Prokaryotic cells, which lack a nucleus, divide by a process called binary fission.The process of mitosis is complex and highly regulated. The sequence of events is divided into phases, corresponding to the completion of one set of activities and the start of the next. These stages are prophase, prometaphase, metaphase, anaphase and telophase. During the process of mitosis the pairs of chromosomes condense and attach to fibers that pull the sister chromatids to opposite sides of the cell. The cell then divides in cytokinesis, to produce two identical daughter cells.[3]Because cytokinesis usually occurs in conjunction with mitosis, "mitosis" is often used interchangeably with "mitotic phase".

	Nuclear envelope, 
	The nuclear envelope  is a double lipid bilayer that encloses the genetic material in eukaryotic cells. The nuclear envelope also serves as the physical barrier, separating the contents of the nucleus (DNA in particular) from the cytosol (cytoplasm). Many nuclear pores are inserted in the nuclear envelope, which facilitate and regulate the exchange of materials (proteins such as transcription factors, and RNA) between the nucleus and the cytoplasm. Each of the two membranes is composed of a lipid bilayer. The outer membrane is continuous with the rough endoplasmic reticulum while the inner nuclear membrane is the primary residence of several inner nuclear membrane proteins. The outer and inner nuclear membrane are fused at the site of nuclear pore complex insertion. The inner nuclear membrane is connected to the nuclear lamina, a network of intermediate filaments composed of various lamins (A, B1, B2, & C). The lamina acts as a site of attachment for chromosomes and provides structural stability to the nucleus. The nuclear envelope has been postulated to play a role in the organization and transcriptional activity of chromatin.

	Parasite, 
	An organism that lives in or on and takes its nourishment from another organism. A parasite cannot live independently. 

	Peptidoglycan, 
	also known as murein, is a polymer consisting of sugars and amino acids that forms a mesh-like layer outside the plasma membrane of bacteria, forming the cell wall. Peptidoglycan serves a structural role in the bacterial cell wall, giving structural strength, as well as counteracting the osmotic pressure of the cytoplasm. A common misconception is that peptidoglycan gives the cell its shape; however, whereas peptidoglycan helps maintain the structure of the cell, it is actually the MreB protein that facilitates cell shape. Peptidoglycan is also involved in binary fission during bacterial cell reproduction.The peptidoglycan layer is substantially thicker in Gram-positive bacteria (20 to 80 nanometers) than in Gram-negative bacteria (7 to 8 nanometers), with the attachment of the S-layer. Peptidoglycan forms around 90% of the dry weight of Gram-positive bacteria but only 10% of Gram-negative strains. In Gram-positive strains, it is important in attachment roles and stereotyping purposes. For both Gram-positive and Gram-negative bacteria, particles of approximately 2 nm can pass through the peptidoglycan.

	Phytoplankton, 
	Phytoplankton are the autotrophic component of the plankton community. Most phytoplankton are too small to be individually seen with the unaided eye. However, when present in high enough numbers, they may appear as a green discoloration of the water due to the presence of chlorophyll within their cells. Phytoplankton obtain energy through the process of photosynthesis and must therefore live in the well-lit surface layer (termed the euphotic zone) of an ocean, sea, lake, or other body of water. Phytoplankton account for half of all photosynthetic activity on Earth.[2] Thus phytoplankton are responsible for much of the oxygen present in the Earth's atmosphere – half of the total amount produced by all plant life.[3] Their cumulative energy fixation in carbon compounds (primary production) is the basis for the vast majority of oceanic and also many freshwater food webs (chemosynthesis is a notable exception). Phytoplankton are also crucially dependent on minerals. These are primarily macronutrients such as nitrate, phosphate or silicic acid, whose availability is governed by the balance between the so-called biological pump and upwelling of deep, nutrient-rich waters.

	Plankton, 
	Plankton consist of any drifting organisms (animals, plants, archaea, or bacteria) that inhabit the pelagic zone of oceans, seas, or bodies of fresh water. Plankton are defined by their ecological niche rather than their phylogenetic or taxonomic classification. They provide a crucial source of food to more familiar aquatic organisms such as fish. Though many planktonic species are microscopic in size, the plankton includes organisms covering a wide range of sizes, including large organisms such as jellyfish.

	Plasmodium, 
	Plasmodium is a genus of parasitic protists. Infection by these organisms is known as malaria. The genus Plasmodium was discovered in 1885 by Marchiafava and Celli. Currently over 200 species of this genus are recognized and new species continue to be described. Of the over 200 known species of Plasmodium, at least 10 species infect humans. Other species infect animals, including monkeys, rodents, birds, and reptiles. The parasite always has two hosts in its life cycle: a mosquito vector and a vertebrate host.

	Plastid, 
	Plastids are major organelles found in the cells of plants and algae. Plastids are the site of manufacture and storage of important chemical compounds used by the cell. Plastids often contain pigments used in photosynthesis, and the types of pigments present can change or determine the cell's colour. Plastids are responsible for photosynthesis, storage of products like starch and for the synthesis of many classes of molecules such as fatty acids and terpenes which are needed as cellular building blocks and/or for the function of the plant. Depending on their morphology and function, plastids have the ability to differentiate, or redifferentiate, between these and other forms. All plastids are derived from proplastids (formerly "eoplasts", eo-: dawn, early), which are present in the meristematic regions of the plant. Proplastids and young chloroplasts commonly divide, but more mature chloroplasts also have this capacity. Plastids are thought to have originated from endosymbiotic cyanobacteria. They developed around 1500 million years ago and allowed eukaryotes to carry out oxygenic photosynthesis.[1] Due to a split-up into three evolutionary lineages, the plastids are named differently: chloroplasts in green algae and plants, rhodoplasts in red algae and cyanelles in the glaucophytes. The plastids differ by their pigmentation, but also in ultrastructure.

	Primary consumers, 
	An organism that gets its energy from producers (plants/autotrophs). It is the first heterotroph on a food chain. A primary consumer is an animal that gets all its energy from vegetation. It is also called an herbivore. 

	Primary producers, 
	Primary producers are those organisms in an ecosystem that produce biomass from inorganic compounds (autotrophs). In almost all cases these are photosynthetically active organisms (plants, cyanobacteria and a number of other unicellular organisms; see article on photosynthesis). However, there are examples of archea (unicellular organisms) that produce biomass from the oxidation of inorganic chemical compounds (chemoautotrophs) in hydrothermal vents in the deep ocean.

	Proterozoic, 
	The Proterozoic is a geological eon representing a period before the first abundant complex life on Earth. The name Proterozoic comes from the Greek "earlier life." The Proterozoic Eon extended from 2500 Ma to 542.0 ± 1.0 Ma (million years ago), and is the most recent part of the old, informally named ‘Precambrian’ time.The Proterozoic consists of 3 geologic eras, from oldest to youngest: Paleoproterozoic, Mesoproterozoic and Neoproterozoic 

The well-identified events were:

The transition to an oxygenated atmosphere during the Mesoproterozoic. 

Several glaciations, including the hypothesized Snowball Earth during the Cryogenian period in the late Neoproterozoic. 

	Protist, 
	Protists are a diverse group of eukaryotic microorganisms. Historically, protists were treated as the kingdom Protista but this group is no longer recognized in modern taxonomy.[1] Instead, it is "better regarded as a loose grouping of 30 or 40 disparate phyla with diverse combinations of trophic modes, mechanisms of motility, cell coverings and life cycles." The protists do not have much in common besides a relatively simple organization — either they are unicellular, or they are multicellular without specialized tissues. This simple cellular organization distinguishes the protists from other eukaryotes, such as fungi, animals and plants. Protists live in almost any environment that contains liquid water. Many protists, such as the algae, are photosynthetic and are vital primary producers in ecosystems, particularly in the ocean as part of the plankton. Other protists, such as the Kinetoplastids and Apicomplexa are responsible for a range of serious human diseases, such as malaria and sleeping sickness.

	Pseudopod (Pseudopodium), 
	are temporary projections of eukaryotic cells. Cells having this faculty are generally referred to as amoeboids. Pseudopodia extend and contract by the reversible assembly of actin subunits into microfilaments. Filaments near the cell's end interact with myosin which causes contraction. The pseudopodium extends itself until the actin reassembles itself into a network. This is how amoebas move, as well as some cells found in animals, such as white blood cells.

	Reverse transcriptase, 
	a reverse transcriptase, also known as RNA-dependent DNA polymerase, is a DNA polymerase enzyme that transcribes single-stranded RNA into single-stranded DNA. It also helps in the formation of a double helix DNA once the RNA has been reverse transcribed into a single strand cDNA. Normal transcription involves the synthesis of RNA from DNA; hence, reverse transcription is the reverse of this.

	RNA polymerase 
	RNA polymerase (RNAP or RNApol) is an enzyme that produces RNA. In cells, RNAP is needed for constructing RNA chains from DNA genes as templates, a process called transcription. RNA polymerase enzymes are essential to life and are found in all organisms and many viruses. In chemical terms, RNAP is a nucleotidyl transferase that polymerizes ribonucleotides at the 3' end of an RNA transcript.

	Secondary endosymbiosis, 
	Primary endosymbiosis involves the engulfment of a bacterium by another free living organism. Secondary endosymbiosis occurs when the product of primary endosymbiosis is itself engulfed and retained by another free living eukaryote. Secondary endosymbiosis has occurred several times and has given rise to extremely diverse groups of algae and other eukaryotes. Some organisms can take opportunistic advantage of a similar process, where they engulf an alga and use the products of its photosynthesis, but once the prey item dies (or is lost) the host returns to a free living state. Obligate secondary endosymbionts become dependent on their organelles and are unable to survive in their absence. The process of secondary endosymbiosis left its evolutionary signature within the unique topography of plastid membranes. Secondary plastids are surrounded by three (in euglenophytes and some dinoflagellates) or four membranes (in haptophytes, heterokonts, cryptophytes, and chlorarachniophytes). The two additional membranes are thought to correspond to the plasma membrane of the engulfed alga and the phagosomal membrane of the host cell. The endosymbiotic acquisition of a eukaryote cell is represented in the cryptophytes; where the remnant nucleus of the red algal symbiont (the nucleomorph) is present between the two inner and two outer plastid membranes

	Sexual reproduction, 
	Sexual reproduction is characterized by processes that pass a combination of genetic material to offspring, resulting in diversity. The main two processes are: meiosis, involving the halving of the number of chromosomes; and fertilization, involving the fusion of two gametes and the restoration of the original number of chromosomes. During meiosis, the chromosomes of each pair usually cross over to achieve homologous recombination.

	Spiral flagellar beat, 
	Couldn’t find (

	Sporozoite, 
	In the life-cycle of apicomplexan protozoa, sporozoites are cells that infect new hosts. In the parasites that cause malaria (Plasmodium), for instance, the sporozoites are cells that develop in the mosquito's salivary glands, leave the mosquito during a blood meal, and enter the liver where they multiply. Cells infected with sporozoites eventually burst, releasing merozoites into the bloodstream. Sporozoites are formed by sporogony, a type of sexual or asexual reproduction by multiple fission of a spore or zygote, characteristic of many sporozoans.

	Trophozoite, 
	A trophozoite is the activated, feeding stage in the life cycle of protozoan parasites such as the malaria-causing Plasmodium falciparum (the opposite of the trophozoite state is the thick-walled cyst form).

	Vaccine, 
	A vaccine is a biological preparation that improves immunity to a particular disease. A vaccine typically contains a small amount of an agent that resembles a microorganism. The agent stimulates the body's immune system to recognize the agent as foreign, destroy it, and "remember" it, so that the immune system can more easily recognize and destroy any of these microorganisms that it later encounters.Vaccines can be prophylactic (e.g. to prevent or ameliorate the effects of a future infection by any natural or "wild" pathogen), or therapeutic (e.g. vaccines against cancer are also being investigated; see cancer vaccine).

	Virion, 
	A complete virus particle with its DNA or RNA core and protein coat as it exists outside the cell. Also called a viral particle.

	Virus, 
	A virus (from the Latin virus meaning toxin or poison) is an infectious agent too small to be seen directly with a light microscope. They are not made of cells and can only replicate inside the cells of another organism (the viruses' host). Viruses infect all types of organisms, from animals and plants to bacteria and archaea. Viruses consist of two or three parts: all viruses have genes made from either DNA or RNA, long molecules that carry genetic information; all have a protein coat that protects these genes; and some have an envelope of fat that surrounds them when they are outside a cell. Viruses vary from simple helical and icosahedral shapes, to more complex structures. Most viruses are about one hundred times smaller than an average bacterium. The origins of viruses in the evolutionary history of life are unclear: some may have evolved from plasmids—pieces of DNA that can move between cells—while others may have evolved from bacteria. In evolution, viruses are an important means of horizontal gene transfer, which increases genetic diversity. Viral infections in animals provoke an immune response that usually eliminates the infecting virus. These immune responses can also be produced by vaccines, which give immunity to specific viral infections. However, some viruses including HIV and those causing viral hepatitis evade these immune responses and cause chronic infections. Microorganisms also have defences against viral infection, such as restriction modification systems.

	Zooplankton, 
	Zooplankton are the heterotrophic (sometimes detritivorous) type of plankton. Plankton are organisms drifting in the water column of oceans, seas, and bodies of fresh water. Many zooplankton are too small to be seen individually with the naked eye. Through their consumption and processing of phytoplankton (and other food sources), zooplankton play an important role in aquatic food webs, both as a resource for consumers on higher trophic levels (including fish), and as a conduit for packaging the organic material in the biological pump. Since they are typically of small size, zooplankton can respond relatively rapidly to increases in phytoplankton abundance, for instance, during the spring bloom. Aside from this role in aquatic food webs, zooplankton can also act as an important disease reservoir. They have been found to house the bacterium Vibrio cholerae, causative agent of cholera.

	Zygote.
	A zygote or zygocyte, is the initial cell formed when a new organism is produced by means of sexual reproduction. A zygote is synthesized from the union of two gametes, and constitutes the first stage in a unique organism's development. Zygotes are usually produced by a fertilization event between two haploid cells — an ovum from a female and a sperm cell from a male — which combine to form the single diploid cell. Such zygotes contain DNA derived from both the mother and the father, and this provides all the genetic information necessary to form a new individual. The term zygote is also used more loosely to refer to the group of cells formed by the first few cell divisions, although this is properly referred to as a blastomere. In mammalian reproduction, after fertilization has taken place the zygote travels down the fallopian tube, while dividing to form more cells

HYPERLINK "http://en.wikipedia.org/wiki/Zygote" \l "cite_note-1#cite_note-1"[2] without the zygote actually increasing in size. This cell division is mitotic, and is known as cleavage.[3] All mammals go through the zygote stage of life. Zygotes eventually develop into an embryo, and then a fetus. A human zygote exists for about four days, and becomes a blastocyst on the fifth day.


Cambrian and Ordovician periods 

	Acoelomate, 
	A body plan of bilaterally symmetrical animals that lack a body cavity (coelom) between the guy and the body wall. 

	Algal mats, 
	Sheet-like accumulation of cyanobacteria (blue-green algae) that develops in shallow marine environments as well as in lakes and swamps

	Amebocyte, 
	Mobile cells, moves like amoeba, found in the bodies on invertebrates (i.e., echinoderms, molluscs, sponges) 

	Archeocyte, 
	Similar to amoebocytes (cells found in sponges)

Located in mesohyl, function includes cell differentiation (less specialized cell becomes a more specialized cell type)

	Assymetric body plan, 
	Characterized by a lack of proportion in the spatial arrangement or placement of parts.

Body cannot be divided by a plane to produce mirror-image halves. (ex. Sponges)

No symmetry in body, oddly shaped. ( antonym: symmetrical 

	Bilateral symmetry body plan, 
	The body plan of animals in which the body can be divided into mirror image right and left halves by a plane passing through the midline of the body

	Bivalve, 
	Marine and fresh water molluscs (Bivalvia class)

Contain shell consisting of two rounded plates called valves, joined at one end by a flexible ligament called the hinge

Shell = bilaterally symmetrical

Filter feeders

	Blastopore, 
	The opening at one end of the archenteron in the gastrula that gives rise to the mouth in protostomes and the anus in deuterostomes

	Blastula, 
	The hallow ball of cells that is the result of cleavage divisions in an early embryo

	Bryozoa, 
	A.k.a. ectoprocta

Phylum of aquatic invertebrate animals

Use lophopore (crown of tentacles lined with cilia) to suck food particles from water

	Burgess Shale fossils, 
	Located in Canadian rockies of BC

One of world’s most celebrated fossil fields

Preservation of soft part of fossils

	Cambrian, 
	First geological period of Paleozoic era

Lasting from 542 +/- 0.3 million years ago 488.3 +/- 1.7 million years ago

Succeeded by Ordovician 

Fossilized organisms common

Odd-looking organisms prospered in oceans, land barren; seas relatively warm, land dessert-like

	Cambrian burrowers, 
	Organisms that moved under microbial mats

Bilateral symmetry

Earthworm-like

	Cambrian explosition, 
	Rapid appearance of more complex animals

Approx. 530 million yrs ago

Major diversification of other organisms (animals, phytoplankton, etc.)

More diversity became to come about, rate of evolution increased

	Cambrian swimmers, 
	First free swimming animals evolved during cambrian times

Related to anthropods

Anomalocaradids (swam in means of lateral lobes)

Cephalopods

Chordates

	Carnivores, 
	An animal that primarily eats other animals

	Cephalization, 
	The development of an anterior head where sensory organs and nervous system tissue are concentrated.

	Cephalopod, 
	Any member of the moluscs class

Bilateral body symmetry

Prominent head; modification of mollusk foot; muscular hydrostat (in form of arms or tentacles)

	Choanocyte, 
	One of the inner layer of flagellated cells lining the body cavity of a sponge

	Choanoderm, 
	 

	Choanoflagellate, 
	A group of minute, single-celled protists found in water; the flask-shaped body has a collar of closely packed microvilli that surrounds the single flagellum by which it moves and takes in food 

	Cnidaria, 
	Phylum found in aquatic, mostly marine environments

Contain cnidocytes (specialized cells used for capturing prey)

Jellyfish-like

	Cnidocyte, 
	A prey-capturing and defensive cell in the epidermis of cnidarians

	Coelom formation, 
	A fluid-filled body cavity in bilaterally symmetrical animals that is completely lined with derivatives of mesoderm 

	Coelomate, 
	A body plan of bilaterally symmetrical animals that have a coelom

	Colonial choanoflagellate, 
	Group of free-living, unicellular flagellate eukaryotes

Ovoid, spherical cell body; single apical flagellum surrounded by a collar of microvilli

	Corals, 
	A structure made from the hard skeletons of coral animals or polyps; found largely in tropical and subtropical marine environments (coral reefs)


	Deposit (Substrate) feeders, 
	An animal that consumes particles of organic matter from the solid substrate on which it lives

	Detritivores, 
	An organism that extracts energy from the organic detritus (refuse) produced at other trophic levels


	Deuterostome, 
	Organisms that are differentiated in the embryo state
Undergo radial cleavage in the 8 cell state
2nd layer of cells lies on top of the first layer
Undergoes indeterminate cleavage, fate of cells determined later
Blastopore develops into an anus

	Diploblastic, 
	Organisms that only have two tissues layers in embryo
1st layer is ectoderm (outer layer)
2nd layer is endoderm and forms digestive tract
      -endoderm indents, forming the blastopore.

	Doushantuo fossils, 
	Predate the Cambrian
fossils found in china, look like embryos (zygotes dividing)
believed to be the first attempts at multicellular life, yet no mature form fossils have been found
some claim them as very large bacteria

	Ectoderm, 
	The outermost germ layer in an embryo
Forms the external covering and nervous system

	Ectoparasites, 
	Parasites that live on the exterior of its host organism
eg. Leaches

	Ediacaran fossils, 
	Predate Cambrian and found in New Foundland
fossils look like sac like organisms splitting
possibly fossilized sponges, some possibly fossilized corals

	Ediacaran period, 
	Period in the late proterizoic eon, between the cambrian period and cryogenian
It is in this period that the edicaran fossils and doushantuo fossils are found
Approximately 640-540Ma

	End Ordovician extinction, 
	2nd largest mass extinction on the earth
It was caused by the glaciation of the continent Gondwana caused glaciation globally
This caused ocean levels to drop, decreasing the ecospace on continental shelfs 

	Endoderm, 
	The inner most germ layer in an embryo
Forms the gastrointestinal (GI) tract and respiratory system.
Present in both diploblasts and triploblasts

	Endoparasites, 
	A parasite that lives in the internal organs of an organism
eg. Tape worms

	Enterocoel, 
	Found in deuterosomes
When the gut is developed, the enterocoel is formed from the space created by the outpocketings of the mesoderm
This develops into the intestine

	Epidermis, 
	A component formed by the ectoderm
Generally the outercovering of an organism,  more commonly refered to as the skin.

	Filter feeder, 
	Organisms that feed passively
They allow for water to pass through and trap in nutrients that is too large to pass through
Commonly done exhibited in sponges

	Gastrodermis, 
	Formed by the endoderm
Lines the gastrovacular cavity of radiallly symmetric organism
Forms the epithelial lining of the midgut in bilaterally symmetrical organisms

	Gastropod, 
	A sub division of mollusks, contains snails
wind up visceral mass since organisms have been longated (mainly for stability)
visceral spirals in the shells causing the spirals on the shell

	Gastrozooid, 
	Is the feeding part of a polyp colony
It has tentacles which it uses to capture prey
Polyps divide labour between their gastrozooid and gonozooid

	Gastrula, 
	Developmental stage of an embryo
Occurs when the cells of the blastula migrate and divide once cleavage is complete

	Gonozooid, 
	Is the part of polyps that are responsible for reproduction
The Gonozooid produces both a male and female medusa.

	Herbivores, 
	Organisms that only eat plant material
Primary consumer in food pyramids
The heterotrophic organism that obtains the largest amount of energy from primary producers 

	Hermaphrodite, 
	An organism that contains both sexual organs and has the ability to produce both sperm and egg
eg. Flat worms 
They CANNOT fertilize themselves since they are contained in separate chambers on separate sides of the flat worm

	Homeotic genes, 
	Genes that determine the structure of body parts during embryonic development
Commonly associated with Hox genes

	Homeotic mutants, 
	Mutations that occur in homeotic genes
These can cause the growing of extra limbs or switching parts of the organism
Ex. Antenapedia mutant fly develops legs instead of antennae

	Hox genes, 
	Discovered 10-12yrs ago
genes are turned on and off by transcription factors, which cause embryo cells to specialize
patterning genes that tell each cell what part of the body they will specialize to form
patterning  and genes are found in all eukaryotes, but in different frequency

	Hydrostatic skeleton, 
	A structure that provides support for the organism or part of the organism
Consists of muscles and fluids
No rigid support like that in bones
Common in polyps, hydra, and medusa

	Lophophore, 
	The circular or U-shaped fold that surrounds the mouth of branchiopods, byrozoans, and phoronids 
Covered with one or two rows of ciliated tentacles
Used to gather food

	Mass feeders, 
	Any organisms that use any part of their bodies to cut or kill their prey
most carnivorous organisms are deemed as mass feeders


	Medusa, 
	Upside down polyps
Medusa (umbrella shape) provided locomotion
water flows in and out of cavity, by contracting and forcing water out it moves
same muscle structure as polyp with circular and longitudinal muscles, has mesoglen (fluid in the cavity) that allows for elasticity


	Mesoderm, 
	Mass of tissue in blastoderm, split open forming schizocoe (body cavity)
becomes muscle cells of body cavity
also formed by cleavage in gut to form body cavity


	Mesoderm formation, 
	Only occurs in triploblastic organisms
Two forms Psuedocoelomate  and Coelomate organisms
In psuedocoelomate, the muscles of the body wall that form the outer lining are derived from mesoderm
In coelomate organisms, the fluid-filled body is completely lined by mesoderm.

	Mesoglea
	Translucent, inert, jellylike substance that makes up most of the bodies of jellyfish and certain primitive sea creatures in the phylum Cnidaria. It acts as the creatures' structural support in water, as they lack bones, cartilage or other more common means of support. Because mesoglea is a gel with such a high water content, these creatures tend to collapse on land.



	Mollusc
	Animals belonging to the phylum Mollusca. There are around 93,000 recognized extant species, making it the largest marine phylum with about 23% of all named marine organisms. Representatives of the phylum live in a huge range of habitats including marine, freshwater, and terrestrial environments. Molluscs are a highly diverse group, in size, in anatomical structure, in behaviour and in habitat. The phylum is typically divided into nine or ten taxonomic classes, of which two are entirely extinct. The gastropods (snails and slugs) are by far the most numerous molluscs in terms of classified species, and account for 80% of the total number of classified molluscan species. Cephalopod molluscs such as squid, cuttlefish and octopus are among the most neurologically advanced of all invertebrates. There is good evidence for the appearance of gastropods, cephalopods and bivalves in the Cambrian period 542 to 488.3 million years ago



	Omnivores
	Species that eat both plants and animals as their primary food source. They are opportunistic, general feeders not specifically adapted to eat and digest either meat or plant material exclusively.



	Onycophora
	This phylum includes a small group of terrestrial organisms with a distinct head, cylindrical, unsegmented body, and a number of short, unjointed legs. They are found primarily in moist, tropical or southern temperate terrestrial habitats, such as under logs in forests. This group is important because it displays features characteristic of both arthropods and annelids, and therefore is a kind of living "missing link" between these two phyla. 



	Ordovician period, 
	Geologic period and system follows the Cambrian period and is followed by the Silurian period.



	Pinacoderm
	the outer most layer of cells (pinacocytes) in the phylum Porifera (sponges), equivalent to the epidermis in other organisms



	Polychaete
	Class of annelid worms, generally marine. Each body segment has a pair of fleshy protrusions called parapodia that bear many bristles, called chaetae, which are made of chitin. Polychaetes are sometimes referred to as bristle worms. More than 10,000 species are described in this class.



	Polyp
	The tentacled, usually sessile stage in the life cycle of a coelenterate



	Porifera
	Commonly referred to as sponges. Characterized by the possession of a feeding system unique among animals. Poriferans don't have mouths; instead, they have tiny pores in their outer walls through which water is drawn. Cells in the sponge walls filter goodies from the water as the water is pumped through the body and out other larger openings. The flow of water through the sponge is unidirectional, driven by the beating of flagella which line the surface of chambers connected by a series of canals. Sponge cells perform a variety of bodily functions and appear to be more independent of each other than are the cells of other animals. Sponges are animals of the phylum Porifera



	Predators
	In ecology, predation describes a biological interaction where a predator (an organism that is hunting) feeds on its prey, (the organism that is attacked).Predators may or may not kill their prey prior to feeding on them, but the act of predation always results and not to the benefit of the prey.



	Protostome
	A division of the Bilateria in which the blastopore forms the mouth during development of the embryo and the anus appears later.



	Pseudocoelomate
	A body plan of bilaterally symmetrical animals with a body cavity that lacks a complete lining derived from mesoderm



	Radial cleavage 
	A cleavage pattern in deuterostomes in which newly formed cells lie directly above and below other cells of the embryo



	Radial symmetry body plan 
	A body plan of organisms in which structures are arranged regulary around a central axis, like spokes radiating out from the centre of a wheel



	Radula 
	An anatomical structure found in mollusks and used for feeding. It is a minutely toothed, chitinous ribbon. It is typically used for scraping or cutting food before the food enters the esophagus. The radula is unique to the molluscs. 

A tooth lined tongue that scrapes food into small particles or drills through shells of prey.

	Reefs
	A rock, sandbar, or other feature lying beneath the surface of the water. Many reefs result from abiotic processes—deposition of sand, wave erosion planning down rock outcrops, and other natural processes—but the best-known reefs are the coral reefs of tropical waters developed through biotic processes dominated by corals and calcareous algae. Artificial reefs such as shipwrecks are sometimes created to enhance physical complexity on generally featureless sand bottoms in order to attract a diverse assemblage of organisms, especially fish.

	Schizocoelom
	In protostomes, the body cavity that develops as inner and outer layers of mesoderm separate.



	Seminal receptacle
	Its purpose is to receive and store sperm from the male, and can sometimes be the site of fertilization when the oocytes are ready.



	Seminal vesicle
	A vesicle that secretes seminal fluid



	Slushball earth
	Earth was not completely frozen over during periods of extreme glaciation in Precambrian times. Rather, in addition to massive ice sheets covering the continents, parts of the planet (especially ocean areas near the Equator) could have been draped only by a thin, watery layer of ice amid areas of open sea. Under this scenario, photosynthetic organisms in low-ice or ice-free regions could continue to capture sunlight efficiently and survive long periods of extreme cold

	Snowball  earth
	Refers to hypotheses regarding paleoclimatic global-scale glaciation, claiming that the Earth's surface was nearly or entirely frozen at some points in its past. The occurrence of Snowball Earth remains controversial. Proponents claim it best explains sedimentary deposits generally regarded as of glacial origin at tropical latitudes and other enigmatic features of the geological record.



	Spiral cleavage
	The cleavage pattern in many protostomes in which newly produced cells lie in the space between the two cells immediately below them.



	Sponges 
	Animals of the phylum Porifera. Their bodies consist of jelly-like mesohyl sandwiched between two thin layers of cells. While all animals have unspecialized cells that can transform into specialized cells, sponges are unique in having some specialized cells that can transform into other types, often migrating between the main cell layers and the mesohyl in the process. Sponges do not have nervous, digestive or circulatory systems. Instead most rely on maintaining a constant water flow through their bodies to obtain food and oxygen and to remove wastes, and the shapes of their bodies are adapted to maximize the efficiency of the water flow.



	Spongocoel 
	Large, central cavity of sponges. Water enters into the spongocoel through hundreds of tiny pores (Ostia) and exits through the larger opening (osculum). Depending on the body plan of the sponge (which can be asconoid, syconoid, or leuconoid), the spongocoel could be a simple interior space of the sponge or a complexly branched inner structure. Regardless of body plan or class, the spongocoel is lined with choanocytes, which have flagella that push water through the spongocoel, creating a current.




	Suspension feeders 
	Also known as filter feeders, are animals that feed by straining suspended matter and food particles from water, typically by passing the water over a specialized filtering structure. Some animals that use this method of feeding are clams, krill, sponges, some fish and sharks, and baleen whales.



	Transcription factors 
	Is a protein that binds to specific DNA sequences and thereby controls the transfer (or transcription) of genetic information from DNA to mRNA. Transcription factors perform this function alone or with other proteins in a complex, by promoting (as an activator), or blocking (as a repressor) the recruitment of RNA polymerase (the enzyme that performs the transcription of genetic information from DNA to RNA) to specific genes. A defining feature of transcription factors is that they contain one or more DNA-binding domains (DBDs), which attach to specific sequences of DNA adjacent to the genes that they regulate. 



	Triploblastic
	An animal body plan in which adult structures arise from three primary germ layers endoderm, mesoderm, and ectoderm.



	Tube feet
	Are the many small tubular projections found most famously on the oral face of a sea star's arms. Tube feet function in locomotion and feeding. The tube feet in a sea star are arranged in grooves along the arms. They operate through hydraulic pressure. They are used to pass food to the oral mouth at the center, and can attach to surfaces. A sea star that is overturned simply turns one arm over and attaches it to a solid surface, and levers itself the right way up. Tube feet allow different types of animals to stick to the ocean floor and move very slowly. The tube feet also help the starfish in reproduction. 



	Water vascular system
	A hydraulic system used by echinoderms, such as starfish and sea urchins, for locomotion, food and waste transportation, and respiration. The system is composed of canals connecting numerous tube feet. Echinoderms move by alternately contracting muscles that force water into the tube feet, causing them to extend and push against the ground, then relaxing to allow the feet to retract.

Water enters madreporite and flows through the stone canal and then enters the circular ring canal. Water then is separated into five radial canals that branch into double rows of bulblike structures called ampullae, which are on each side of the ambulacral ridge. The ampullae are connected to suckerlike podia, the entire structure is called a tube foot. Contraction of the ampullae causes the podia to stretch as water is brought into them. This whole process allows for movement, and is quite powerful but extremely slow


Ecology and the biosphere
	Abiotic factors
	A non-living chemical or physical factor in the environment, such as soil, pH, forest fire, etc.

	Adaptation
	The adjustment or changes in behavior, physiology, and structure of an organism to become more suited to an environment.

	Analogy
	Two anatomical structures or behavioral traits within different and unrelated organisms which perform the same functions in each organism but which did not originate from an ancestral structure or trait that the organisms ancestors had in common.

	Aphotic zone 
	An area in a depth of water where light cannot reach, resulting in a lack of light for photosynthetic activity and therefore autotrophic organisms.

	Benthic zone 
	A region including the bottom of the sea and the littoral zones.

	Biodiversity
	The existence of a wide range of different types of organisms in a given place at a given time. The diversity of plant and animal life in a particular habitat (or in the world as a whole); a high level of biodiversity is desirable. Pertaining to the diversity and frequency of organisms in a given area.

	Biomass
	(1)The total mass of all living material in a specific area, habitat, or region.

(2) Biological material used as a fuel, or source of [energy].

	Biomass Pyramids
	A graphical representation to show the relative amounts of biomass at each trophic level.

	Biomes
	A major ecological community of organisms adapted to a particular climatic or environmental condition on a large geographic area in which they occur.

	Biotic factors 
	A factor created by a living thing or any living component within an environment in which the action of the organism affects the life of another organism, for example a predator consuming its prey.

Biotic factors are factors resulting from the activities of a living thing or any living component in an environment, such as the actions of an organism affecting the life of another organism.

	Boreal Forest (Taiga) 
	A type of habitat common in the northern hemisphere where vegetation inhabits wet soils, lying south of the colder tundra biome.

	Climate
	Encompasses the statistics of temperature, humidity, atmospheric pressure, wind, rainfall, atmospheric particle count and numerous other meteorological elements in a given region over long periods of time. Climate can be contrasted to weather, which is the present condition of these same elements over periods up to two weeks.

	Community ecology
	The study concerned with the interactions between species within an ecological community.

	Continental shelf
	Is the extended perimeter of each continent and associated coastal plain, and was part of the continent during the glacial periods, but is undersea during interglacial periods such as the current epoch by relatively shallow seas (known as shelf seas) and gulfs.

	Constancy of species 
	

	Deep well formation
	

	Detritivore
	An organism that extracts energy from the organic detritus (refuse) produced at the trophic levels. 

	Doldrums
	also called the "equatorial calms", is a nautical term for the equatorial trough, with special reference to the light and variable nature of the winds. It affects areas of the Atlantic Ocean, the Pacific Ocean and the Indian Ocean that are within the Intertropical Convergence Zone, a low-pressure area around the equator, where the prevailing winds are calm. The low pressure is caused by the heat at the equator, which makes the air rise and travel north and south high in the atmosphere, until it subsides again in the horse latitudes. Some of that air returns to the Doldrums through the trade winds. This process can lead to light or variable winds and more severe weather, in the form of heavy squalls, thunderstorms and hurricanes.

	Ecology
	The study of the interactions between organisms and their environments. 


	Ecosystem biodiversity 
	

	Ecosystem ecology 
	An ecological discipline that explores the cycling of nutrients and the flow of energy between the biotic components of an ecological community and the abiotic environment. 

	Energy Pyramids
	A graphical representation designed to show the biomass or productivity at each trophic level in a given ecosystem. Biomass pyramids show the abundance or biomass of organisms at each trophic level, while productivity pyramids show the production or turnover in biomass. Ecological pyramids begin with producers on the bottom and proceed through the various trophic levels, the highest of which is on top. In Ecological Pyramid the arrangements from below is producers then primary consumers then secondary consumers and on the top is decomposers.

	Ferrell cell
	The wind belts and the girdling of the planet are organized into three cells: the Hadley cell, the Ferrel cell, and the Polar cell.

The atmospheric circulation pattern that George Hadley described to provide an explanation for the trade winds matches observations very well. It is a closed circulation loop, which begins at the equator with warm, moist air lifted aloft in equatorial low pressure areas to the tropopause and carried poleward. At about 30°N/S latitude, it descends in a high pressure area. Some of the descending air travels equatorially along the surface, closing the loop of the Hadley cell and creating the Trade Winds.

	Food web
	A set of interconnected food chains with multiple links.

	Genetic biodiversity 
	Is a level of biodiversity that refers to the total number of genetic characteristics in the genetic makeup of a species. It is distinguished from genetic variability, which describes the tendency of genetic characteristics to vary.

	Gross primary productivity
	The rate at which producers convert solar energy into chemical energy.

	Hadley cell
	Is a circulation pattern that dominates the tropical atmosphere, with rising motion near the equator, poleward flow 10-15 kilometers above the surface, descending motion in the subtropics, and equatorward flow near the surface. This circulation is intimately related to the trade winds, tropical rainbelts, subtropical deserts and the jet streams.


	Intertidal zone
	The shoreline that is alternately submerged and exposed by tides. 

	Limnetic zone
	The sunlit, open water in a lake, beyond the zone where plants rooted in the bottom can grow. 

	Littoral zone
	In coastal environments and biomes, the littoral zone extends from the high water mark, which is rarely inundated, to shoreline areas that are permanently submerged. It always includes the intertidal zone and is often used to mean the same as the intertidal zone. However, the meaning of "littoral zone" can extend well beyond the intertidal zone.

The word "littoral" is used both as a noun and an adjective. It derives from the Latin noun litus, litoris, meaning "shore".

	Neritic zone
	Also called the sublittoral zone, is the part of the ocean extending from the low tide mark to the edge of the continental shelf, with a relatively shallow depth extending to about 200 meters (100 fathoms). The neritic zone has generally well-oxygenated water, low water pressure, and relatively stable temperature and salinity levels. These, combined with presence of light and the resulting photosynthetic life, such as phytoplankton and floating sargassum, make the neritic zone the location of the majority of sea life.

	Net primary productivity
	The chemical energy remaining in an ecosystem after a producer’s cellular respiration is deducted. 

	Numbers pyramids 
	A graphical representation in the form of a pyramid showing the feeding relationship and the number of organisms at each trophic level.

The pyramidal shape indicates that the number of organisms or species is largest at the bottom, and is narrowing towards the apex. The Pyramid of Numbers can be used to determine how the population of a particular species can affect another. It can also serve as a basis for the quantitative analysis of an ecosystem.

	Ocean conveyor 
	The thermohaline circulation is sometimes called the ocean conveyor belt, the great ocean conveyor, or the global conveyor belt. On occasion, it is used to refer to the meridional overturning circulation (often abbreviated as MOC). The term MOC, however, is more accurate and well defined, as it is difficult to separate the part of the circulation which is actually driven by temperature and salinity alone as opposed to other factors such as the wind. Temperature and salinity gradients can also lead to a circulation which does not add to the MOC itself.

	Oceanic zone 
	The oceanic zone begins in the area off shore where the water measures 200 meters (656 feet) deep or deeper. It is the region of open sea beyond the edge of the continental shelf and includes 65% of the ocean’s completely open water. The oceanic zone has a wide array of undersea terrain, including crevices that are often deeper than Mount Everest is tall, as well as deep-sea volcanoes and ocean basins. While it is often difficult for life to sustain its self in this type of environment, some species do thrive in the oceanic zone (Col).

	Organismal ecology 
	An ecological discipline in which researchers study the genetic, biochemical, physiological, morphological, and behavioral adaptations of organisms to their abiotic environments. 

	Ocean conveyor
	The Conveyor is one of the great unknowns in humanity's unintentional climate change experiment. Surface water, warmed at the equator, moves to high latitudes where it releases heat to the atmosphere. As a result, the water cools - becoming denser - and sinks to the deep ocean. Deep water slowly travels through the oceanic abyss, eventually mixing up to the surface in distant parts the world, as much as 1000 years later. 

	Oceanic zone 
	The region of the open sea beyond the edge of the continental shelf, where the depth is greater than 200 metres 

	Organismal ecology 
	organismal ecology focuses on individuals and species. CBL scientists in this area address two fundamental questions: How does a species or organism function in this environment? And, how does the environment influence that species or organism?

	Photic zone 
	The photic zone, also called the euphotic or limnetic zone, is the volume of water where the rate of photosynithesis. Is greater than the rate of respiration by Phytoplankton. Phytoplankton are microscopic plants living suspended in the water column that have little or no means of motility. They are primary producers that use solar energyas a food source. 



	Polar cell 
	Polar Cell are part of a three cell movement involving hadley cells and ferrel cells which show atmospheric circulation and Surface winds.

Cold dense air descends over the Poles which creates high pressure, this cold air moves along the surface to lower latitudes. At around 60 degrees north and south, this air has been warmed up and rises upwards, creating a zone of low pressure.



	Population ecology
	a major sub-field of ecology that deals with the dynamics of species population and how these populations interact with the environment 



	Primary Consumers
	An organism that gets its energy from producers (plants/autotrophs). It is the first heterotroph on a food chain. 

	Primary Producers
	Primary producers are organisms that produce their own food to live and survive, mostly using the process of photosynthesis 

	Primary production 
	the production of organic compounds  from atmospheric or aquatic carbon dioxide principally through the process of photosynthesis

	A rain shadow 
	area of dry land that lies on the leeward (or downwind) side of a mountain. Winds carry air masses up and over the mountain range and as the air is driven upward over the mountain, falling temperatures cause the air to lose much of its moisture as precipitation. Upon reaching the leeward side of the mountain, the dry air descends and picks up any available moisture from the landscape below. The resulting profile of precipitation across the mountain is such that rainfall and moist air prevails on the windward side of a mountain range while arid, moisture-poor air prevails on the leeward side of the mountain range. 

	Secondary Consumers
	a carnivore that feeds only upon herbivores 

	Atemperate deciduous forest 
	forests in cool, rainy areas; they have trees that lose their leaves in Fall and regrow them in Spring. Temperate deciduous forests are found in the middle latitudes around the globe and have four distinct seasons: Spring, Summer, Fall, and Winter.  

	Temperate grasslands 
	composed of a rich mix of grasses and forbs and underlain by some of the world's most fertile soils. emiarid, continental climates of the middle latitudes typically have between 10 and 20 inches of precipitation a year. Much of this falls as snow, serving as reservoir of moisture for the beginning of the growing season. Warm to hot summers are experienced, depending on latitude 

	Temperate Rain Fprest
	Annual precipitationver 1400mm 

Mean annual temperature between 4 and 12 degrees Celsius. (39 and 54 degrees Fahrenheit) 

However, required annual precipitation depends on factors such as distribution of rainfall over the year, temperatures over the year and fog presence, and definitions in other countries differ considerably. 

Closed canopyexcludes at least 70% of the sky 

Forest is composed mainly of tree species  which do not require fire for regeneration, but with seedings able to regenerate under shade and in natural openings 

	Tertiary Consumers
	a carnivore at the topmost level in a food chain that feeds on other carnivores; an animal that feeds only on secondary consumers. 

	Thermocline
	 (sometimes metalimnion) is a thin but distinct layer in a large body of fluid (e.g. water, such as an ocean or lake, or air, such as an atmosphere), in which temperature changes more rapidly with depth than it does in the layers above or below. In the ocean, the thermocline may be thought of as an invisible blanket which separates the upper mixed layer from the calm deep water below. 

	Thermohaline circulation 
	Refer to ocean conveyor..(same thing)

	Trade winds
	 these are persistent, mostly-easterly, flow of the near-surface winds over the tropical oceans. This persistent flow is the result of huge, semi-permanent high pressure zones that exist over the tropical and subtropical oceans. These high pressure zones are partly caused by the relatively cool ocean water (compared to the warm land air masses), especially over the eastern half of the ocean basins. The trade winds are only interrupted by the passage of tropical cyclones, or an occasional cold front arriving from higher latitudes. 

	Tundra 
	 coldest of all the biomes. Tundra comes from the Finnish word tunturi, meaning treeless plain. It is noted for its frost-molded landscapes, extremely low temperatures, little precipitation, poor nutrients, and short growing seasons. Dead organic material functions as a nutrient pool. The two major nutrients are nitrogen and phosphorus. Nitrogen is created by biological fixation, and phosphorus is created by precipitation. 

Characteristics of tundra include:

Extremely cold climate 

Low biotic diversity 

Simple vegetation structure 

Limitation of drainage 

Short season of growth and reproduction 

Energy and nutrients in the form of dead organic material 

Large population oscillations 



	Prevailing Winds
	winds which blow from the West, towards the East. These winds are thus called westerly winds, after the direction from whence the winds come. The westerlies blow between 30 ° and 60 ° latitude in Northern and southern.


Microevolution
	Allele
	One or more versions of a gene

Can be dominant or recessive

	Allele frequencies
	The abundance of one allele relative to others at the same genus in individuals of a population.

# of specific allele / total number of alleles

	Beneficial mutation
	A mutation that helps the organism survive, become more fit

	Bottleneck effect
	When a small percent of a population gets separated from the original population, the frequencies of alleles may be very different

	Chromosomal Inversion
	When a section of the genome is taken out and put back in backwards

Ex. ACU CUU ACC CUA ACU

Inverted : ACU CCA UUC CUA ACU

	Chromosomal translocation
	Chunks of the genome get cut out and placed in a different spot on the mRNA

	Crossing over
	During meiosis, chromosomes will swap pieces of their genome with each other

This creates more diversity in the genes the offspring could potentially inherit

	Deleterious mutation
	A mutation in which one or more nucleotides gets removed from the mRNA. 

EX. ACU CUU CAA …

With C deleted: ACU UUC AA…

	Directional selection
	One extreme is favoured, makes the individual more fit

Ex. Short tailed birds favoured, long tail birds will disappear

	Disruptive selection
	Both extremes are favoured, making the individuals more fit

Ex. Short and long tailed birds are favoured, middle length tailed birds will disappear

	Dominant allele
	The allele that is expressed when more than one allele is present

	Female choice
	Female will choose a male mate based on various traits

Ex. Riflebirds with longer tails will be chosen by females

	Fixation
	The frequency of an allele reaches 100%

	Founder effect
	An evolutionary phenomenon in which a population that was established by just a few colonizing individuals has only a fraction of the genetic diversity seen in the population from which it was derived

	Frame shift mutation
	Mutation in a protein-coding gene that causes the reading frame of an mRNA transcribed from the gene to be altered, resulting in the production of a different, and nonfunctional, amino acid sequence in the polypeptide

Ex. ACU UCC ACU

With frame shift: UAC UUC CAC 

	Gene duplication
	A section of the genetic code is duplicated and repeated in the mRNA

Ex. Hox genes

	Gene flow
	The transfer of genes from one population to another through the movement of individuals or their gametes

	Gene pool
	The sum of all alleles at all gene loci in all individuals in a population

	Genetic drift
	Random fluctuations in allele frequencies as a result of chance events

Usually reduces genetic variation in a population 

	Genome duplication
	The entire genome is duplicated and repeated

	Genotype
	The genetic constitution of an organism

AA, Aa, aa

	Hardy-Weinberg principle
	An evolutionary rule of thumb that specifies the conditions under which a population of diploid organisms achieves genetic equilibrium

p2 + 2pq + q2 = 1

occurs when:

no natural selection

no mutation

no genetic drift – population is large

gene flow

random mating

	Heterozygote advantage
	an evolutionary circumstance in which individuals that are heterozygous at a particular loci have higher relative fitness than either homozygote

 (individuals with the heterozygous allele are more fit, better able to survive)

ex. Sickle cell anemia. The heterozygous form helps reduce the effects of malaria

	Heterozygous
	The state of possessing two different alleles of a gene. (Aa)

One dominant and one recessive allele

	Homozygous
	Possessing two copies of the same allele 

	Inbreeding
	A form on non random mating in which genetically related individuals mate with each other. Ex: self fertilization in plants and animals often living in small, relatively closed populations

As relatives carry same alleles, inbreeding increases the freq. of homozygous genotypes and reduces freq. of heterozygote’s. therefore, recessive phenotypes are expressed

	Male competition
	Lead to extravagant male characters and sexual size dimorphism. Males compete for territory (body size or ornament characteristics) and females will choose males based on the territory they possess. Males with better qualities will acquire more mates and therefore be more represented in the next generation. The differences in the ability to compete are genetically determined (heritable). Females choose territories that will maximize their reproductive output. 

	Microevolution
	Heritable change in the genetics of a population

Evolutionary change that is a result from changes in the allele frequencies in a population, or in chromosome structure or numbers, due to mutation or recombination. 

	Migration
	The predictable seasonal movement of animals from the area where they are born to a distant and initially unfamiliar destination, returning to their birth site later. 

Source of error for HW Eqbm as migration changes allele frequency

	Missense mutation
	A base pair substitution mutation in a protein coding gene that results in a different amino acid in the encoded polypeptide than the normal one 

	Mutation
	Is a spontaneous and heritable change in DNA, but is a very rare event.

Very infrequent and therefore have little or no effect on allele frequencies within a population

Major source of heritable variation 

	Natural selection
	The evolutionary process by which alleles that increase likelihood of reproduction and survival and are more common in the following generation.

Violates a requirement of the HW as HW requires genotypes to survive and reproduce equally well. 

	Neutral mutation
	Change in a codon base pair which does not alter the amino acid sequence. No immediate help or harm, but may be beneficial to an organism if the environment changes. 

	Nonsense mutation
	A base pair substitution mutation in a gene in which the mutation changes an amino acid –coding to a premature termination, resulting in a shorter than normal polypeptide. The protein may be entirely dysfunctional or partially functional at best.  

	Phenotype
	The outward appearance of an organism 

	Point mutation
	A point mutation is a type of mutation that causes the replacement of a single base nucleotide with another nucleotide of the genetic material, DNA or RNA. Often the term point mutation also includes insertions or deletions of a single base pair.

	Polyploidy
	Having one or more extra copies of the entire haploid complement of chromosomes. In plants, it provides more success in growth and reproduction compared to a diploid plant. Important source of variability in plant evolution. In animals, its uncommon as it has lethal effects during embryonic development. 


	Populations
	All individuals of a single species that live together in the same place and time.

	Purifying selection
	Same as Stabilizing selection 

	Recessive allele
	The non expressed allele as it is masked by the dominant allele. 

	Sampling error
	is the error caused by observing a sample instead of the whole population

also refers more broadly to this phenomenon of random sampling variation. 

	Sexual dimorphism
	Differences in the size or appearance of males and females. 

Probable cause of sexual selection

	Sexual selection
	A form of natural selection established by male competition for access to females and by the females choice of mates

Fostered evolution of showy structures such as bright feathers, long tails, antlers, and elaborate courtship behaviors.

	Sickle cell anemia
	Life-long blood disorder characterized by red blood cells that assume an abnormal, rigid, sickle shape. The sickling occurs because of a mutation in the hemoglobin gene.

Have importance in third world countries where diseases like HIV and malaria are prominent. The infected host cell dies due to the sickle disease and the virus is not able to reproduce providing protection against some diseases. 

	Silent mutation
	DNA mutations that do not result in a change to the amino acid sequence of a protein. They may occur in a non-coding region (outside of a gene or within an intron), or they may occur within an exon in a manner that does not alter the final amino acid sequence. 

Because silent mutations do not alter protein function they are often treated as though they are evolutionarily neutral.

	Speciation
	The evolutionary  process by which new biological species arise

	Sperm competition
	Sperm competition is competition between sperm of two or more males for the fertilization of an ovum. 

	Stabilizing selection.
	A type of natural selection in which genetic diversity decreases as the population stabilizes on a particular trait value. 

Extreme values of the character are selected against. This is probably the most common mechanism of action for natural selection.


Speciation
	Allopatric speciation
	Refers to organisms whose ranges are entirely separate, so that they do not occur in any one place together. The phenomenon whereby biological populations are physically isolated by an extrinsic barrier and evolve intrinsic (genetic) reproductive isolation, such that if the barrier should ever vanish, individuals of the populations can no longer interbreed

	Allopolyploidy
	Polyploids with chromosomes derived from different species. It is the result of doubling a chromosome number in an F1 hybrid.

	Autopolypoloidy
	Doubling the copy number of each chromosome in a species.  Polyploidy occurs in cells and organisms when there are more than two homologous sets of chromosomes.

	Behavioural isolation
	An isolating mechanism in which two allopatric species do not mate because of differences in courtship behavior.

	Biological species
	A taxonomic rank or a unit at that rank. A common definition is that of a group of organisms capable of interbreeding and producing fertile offspring of both genders, and separated from other such groups with which interbreeding does not (normally) happen.

	Diploid
	Diploid (indicated by 2n) cells have two homologous copies of each chromosome, usually one from the mother and one from the father. The exact number of chromosomes may be one or two different from the 2 number yet the cell may still be classified as diploid (although with aneuploidy). Nearly all mammals are diploid organisms.

	Disruptive selection
	Descriptive term used to describe changes in population genetics that simultaneously favor individuals at both extremes of the distribution. When disruptive selection operates, individuals at the extremes contribute more offspring than those in the center, producing two peaks in the distribution of a particular trait.

	Gametic isolation
	Prevention of gametic fusion due to different factors.

	Habitat isolation
	Where two species that live in different habitats within the same area may encounter each other, if at all, even though they are not geographically isolated. 

	Haploid
	A single set of chromosomes (half the full set of genetic material), present in the egg and sperm cells of animals and in the egg and pollen cells of plants. Human beings have 23 chromosomes in their reproductive cells

	Hybrid sterility
	The offspring of an interspecific cross are very often sterile; thus, hybrid sterility prevents the movement of genes from one species to the other, keeping both species distinct.

	Hybrid viability
	Hybrid viability, increases a hybrid's capacity to mature into a healthy, fit adult. The relatively better health of these hybrids relative to pure-breed individuals allows fors gene flow between species.

	Hybrid zone
	Exists where the ranges of two interbreeding species meet. For a hybrid zone to be stable, the offspring produced by the cross (the hybrids) have to be less fit than members of the parent species, although this condition does not need to be met in the very first hybrid generation (F1 hybrid which can exhibit hybrid vigour). Some hybrid zones move, typically at a rate of 0.1-10 metres per year.

	Hybridization
	Hybridization is the process of combining different varieties or species of organisms to create a hybrid.

	Mechanical isolation
	Copulation may be attempted but transfer of sperm does not take place. The individuals may be incompatible due to size or morphology.

	Morphospecies
	Different phenotypes do not always constitute different species (e.g.: a 4-winged Drosophila born to a 2-winged mother is not a different species). Species named in this manner are called morphospecies.

	Phylogenetic species
	An alternative to rank-based nomenclature, applying definitions from cladistics (or phylogenetic systematics). Its two defining features are the use of phylogenetic definitions of biological taxon names, and the lack of obligatory ranks.


	Polyploidy
	Occurs in cells and organisms when there are more than two paired (homologous) sets of chromosomes. Most organisms are normally diploid, meaning they have two sets of chromosomes — one set inherited from each parent. Polyploidy may occur due to abnormal cell division. It is most commonly found in plants. (Haploidy may also occur as a normal stage in an organism's life. A haploid has only one set of chromosomes.)

	Population
	The collection of inter-breeding organisms of a particular species

	Postzygotic isolation mechanisms
	Features of behavior, morphology, or genetics which serve to prevent breeding between species. Genomic incompatibility, hybrid inviability or sterility.

Zygotic mortality: The egg is fertilized, but the zygote does not develop.

Hybrid inviability: Hybrid embryo forms, but is not viable.

Hybrid sterility: Hybrid is viable, but the resulting adult is sterile.

Hybrid breakdown: First generation (F1) hybrids are viable and fertile, but further hybrid generations (F2 and backcrosses) are inviable or sterile.

	Prezygotic isolation mechanisms
	Factors which prevent individuals from mating.

Temporal isolation: Individuals do not mate because they are active at different times. This may be different times of the day or different seasons. The species mating periods may not match up. Individuals do not encounter one another during either their mating periods, or at all.

Ecological isolation: Individuals only mate in their preferred habitat. They do not encounter individuals of other species with different ecological preferences.

Behavioral isolation: Individuals of different species may meet, but one does not recognize any sexual cues that may be given. An individual, totally oblivious, chooses a member of its own species.

Mechanical isolation: Copulation may be attempted but transfer of sperm does not take place. The individuals may be incompatible due to size or morphology.

Gametic incompatibility: Sperm transfer takes place, but the egg is not fertilized.



	Reinforcement
	The adaptive strengthening of prezygotic isolating mechanisms in a zone of secondary contact between two distinct taxa that have previously evolved some postzygotic isolation. In this process, natural selection reduces gene flow between the taxa because hybridization is deleterious.

	Reproductive isolation
	 A category of mechanisms that prevent two or more populations from exchanging genes. The separation of the gene pools of populations, under some conditions, can lead to the genesis of distinct species. Reproductive isolation can occur either by preventing fertilization, or by the creation of a degenerate or sterile hybrid, such as the case with the common mule and the hinny. Basically, organisms have a barrier such as unfavored genes that don't allow them to mate.

	Speciation
	The evolutionary process by which new biological species arise. There are four geographic modes of speciation in nature, based on the extent to which speciating populations are geographically isolated from one another: allopatric, peripatric, parapatric, and sympatric. Speciation may also be induced artificially, through animal husbandry or laboratory experiments.

	Subspecies
	1) a taxonomic rank subordinate to species, or 2) a taxonomic unit, a taxon in that rank (plural: subspecies). A subspecies cannot be recognized in isolation: a species will either be recognized as having no subspecies at all or two or more, never just one. The differences between subspecies are usually less distinct than the differences between species. The characteristics attributed to subspecies generally have evolved as a result of geographical distribution or isolation.

	Sympatric speciation
	terms referring to organisms whose ranges overlap or are even identical, so that they occur together at least in some places. If these organisms are closely related (e.g. sister species), such a distribution may be the result of sympatric speciation. Sympatry is one of four theoretical models for the phenomenon of speciation. In contrast to allopatry, populations undergoing sympatric speciation are not geographically isolated by, for example, a mountain or a river. In multicellular eukaryotic organisms, sympatric speciation is thought to be an uncommon but plausible process by which genetic divergence (through reproductive isolation) of various populations from a single parent species and inhabiting the same geographic region leads to the creation of new species.

	Temporal isolation
	Individuals do not mate because they are active at different times. This may be different times of the day or different seasons. The species mating periods may not match up. Individuals do not encounter one another during either their mating periods, or at all.


Silurian and Devonian periods
	Tetraploid (a part of Polyploidy) 
	Having four times the haploid number of chromosomes in the cell nucleus. Polyploidy occurs in cells and organisms when there are more than two paired (homologous) sets of chromosomes. Most organisms are normally diploid, meaning they have two sets of chromosomes — one set inherited from each parent. Polyploidy may occur due to abnormal cell division.

	Triploid (also considered a part of Polyploidy)
	Having a chromosome number that is three times the basic or haploid number.

	Vicariance
	The fragmentation of a continuous geographic distribution by nonbiological factors. In other words, it is the separation or division of a group of organisms by a geographic barrier, such as a mountain or a body of water, resulting in differentiation of the original group into new varieties or species.

	Alternation of generations
	Describes the life cycle of plants, fungi and protists. A multicellular diploid phase alternates with a multicellular haploid phase. The term can be confusing for people familiar only with the life cycle of a typical animal. A more understandable name would be "alternation of phases of a single generation" because we usually consider a generation of a species to encompass one complete life cycle.

	Ammonites
	The coiled, flat, chambered fossil shell of an extinct cephalopod mollusk that was abundant in the Cretaceous Period. Ammonites, as they pertain specifically to the order Ammonitida, are an extinct group of marine animals belonging to the cephalopod subclass Ammonoidea. They are excellent index fossils, and it is often possible to link the rock layer in which they are found to specific geological time periods.

	Antheridia (singular: Antheridium)
	In plants, a structure in which sperm are produced. It is present in the gametophyte phase of lower plants like mosses and ferns, and also in the primitive vascular psilotophytes. Many algae and some fungi, for example ascomycetes and water moulds, also have antheridia during their reproductive stages.

	Archegonia (singular: Archegonium)
	The flask-shaped structure in which bryophyte eggs form. It is the female reproductive organ in ferns and mosses. An archegonium also occurs in some gymnosperms, e.g., cycads and conifers. A flask-shaped structure, it consists of a neck, with one or more layers of cells, and a swollen base-the venter-which contains the egg. Neck-canal cells, located above the egg, disappear as the archegonium matures, thus producing a passage for entry of the sperm. The sperm are produced in the corresponding male reproductive organ, the antheridium.

	Bivalve
	Bivalves are marine and freshwater molluscs belonging to the class Bivalvia. Other names for the class include Acephala, Bivalva, Pelecypoda, and Lamellibranchia. The class contains 30,000 species, including scallops, clams, oysters and mussels. Bivalves have a shell consisting of two rounded plates called valves joined at one edge by a flexible ligament called the hinge. The shell is typically bilaterally symmetrical, with the hinge lying in the sagittal plane.

	Cnidaria
	A phylum of more or less radially symmetrical invertebrateanimals that lack a true body cavity (they possess a saclike internal cavity), possess tentacles studded with nematocysts, and include the hydroids, jellyfishes, sea anemones, and corals. Their distinguishing feature is cnidocytes, specialized cells that they use mainly for capturing prey. Their bodies consist of mesoglea, a non-living jelly-like substance, sandwiched between two layers of epithelium that are mostly one cell thick.

	Cnidocyte
	A capsule, in certain cnidarians, containing a barbed, threadlike tube that delivers a paralyzing sting. A cnidocyte, cnidoblast, or nematocyte is a type of venomous cell unique to the phylum Cnidaria (corals, sea anemones, hydrae, jellyfish, etc.). The cnidocyte cell provides a means for them to catch prey and defend themselves from predators. A cnidocyte fires a structure that contains the toxin, from a characteristic sub-cellular organelle called a cnidocyst (also known as a cnida or nematocyst). This is responsible for the stings delivered by jellyfish.

	Coral
	Any species of marine cnidarians in the class Anthozoa that are characterized by stonelike, horny, or leathery skeletons (external or internal). The skeletons of these animals are also called coral. Corals are found in warm seas worldwide. The body is of the polyp type. Soft, horny, and blue corals are colonial in habit (i.e., they live in large groups). Stony corals, the most familiar and widely distributed forms, are both colonial and solitary.

	Cuticle
	The outer layer of plants and some animals, which helps prevent desiccation (state of extreme dryness) by slowing water loss.

	Devonian period
	From 417 to 354 million years ago; preponderance of fishes and appearance of amphibians and ammonites. 400 Ma - Oxygen nears present day levels. 375 Ma - Land vertebrates. 364 Ma - Late Devonian extinction. 360 Ma - Seed plants.

	Ecdysozoa
	The Ecdysozoa are a grouping of protostome animals, including the Arthropoda (insects, chelicerata, crustaceans, and myriapods), Nematoda, and several smaller phyla.

	External fertilization
	The process in which sperm and eggs are shed into the surrounding water, occurring in most aquatic invertebrates, bony fishes, and amphibians.

	Fungi
	A fungus is any member of a large group of eukaryotic organisms that includes microorganisms, as well as the more familiar mushrooms. The Fungi are classified as a kingdom that is separate from plants, animals and bacteria. One major difference is that fungal cells have cell walls that contain chitin, unlike the cell walls of plants, which contain cellulose. In addition, they are plantlike organisms lacking chlorophyll, such as mushrooms, molds, yeasts, and mildews. Modern biologists tend to place fungi in their own kingdom, not in the plant kingdom, because they get their nutrients from other living things (or from the remains of living things that have died) rather than from photosynthesis.

	Gametangia
	A gametangium (plural: gametangia) is an organ or cell in which gametes are produced that is found in many multicellular protists, algae, fungi, and the gametophytes of plants. In contrast to gametogenesis in animals, a gametangium is a haploid structure and formation of gametes does not involve meiosis.

	Gametophyte
	An individual of the haploid generation produced when a spore germinates and grows directly by mitotic divisions in organisms that undergo alternation of generations. In other words, In plants and algae that undergo alternation of generations, a gametophyte is the multicellular structure, or phase, that is haploid, containing a single set of chromosomes.

	Gastropod
	Any of various mollusks of the class Gastropoda, such as the snail, slug, cowrie, or limpet, characteristically having a single, usually coiled shell or no shell at all, a ventral muscular foot for locomotion, and eyes and feelers located on a distinct head.

	Gemma and gemma cups
	Small cell mass that forms in cuplike growths on a thallus. A gemma is a cell or cluster of cells, or a leaflike or budlike body, that separates from the parent plant to form a new organism, as in mosses and liverworts.

	Gill arches
	One of the series of curved supporting structures between the slits in the pharynx of a chordate.

	Heterokaryotic
	Condition in which a binucleate or multinucleate cell contains genetically dissimilar nuclei. Heterokaryotic refers to cells where two or more genetically different nuclei share one common cytoplasm. It is the antonym of homokaryotic.

	Hyphae (singular: hypa)
	Any of the threadlike filaments that form the mycelium of a fungus.

	Jaw
	

	Karyogamy
	In plants, the fusion of two sexually compatible haploid nuclei after cell fusion (plasmogamy).

	Lichen
	A lichen is a single vegetative body that is the result of an association between a fungus and a photosynthetic partner, often an alga. The morphology, physiology and biochemistry of lichens are very different from those of the isolated fungus and alga in culture. Lichens occur in some of the most extreme environments on Earth—arctic tundra, hot deserts, rocky coasts and toxic slag heaps. However, they are also abundant as epiphytes on leaves and branches in rainforests and temperate woodland, on bare rock, including walls and gravestones and on exposed soil surfaces in otherwise mesic habitats.

	Lignin
	A tough, rather inert polymer that strengthens the secondary walls of various plant cells and thus helps vascular plants grow taller and stay erect on land.
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