Paleozoic:


Cambrian and Ordivician:
Acoelomate: an animal without a coelom (body cavity). Animals may be categorized according to the form or presence of a body cavity. Coelomate animals such as vertebrates.
[image: ]Algal mats: is a layer of usually filamentous algae on marine or fresh water soft bottoms. It may be considered one of may types of microbial mats. 

Amebocyte: is a mobile cell (moving like an amoeba) in the body of invertebrates such as echinoderms, mollusks or sponges. They move by pseudopodia; similar to the WBC of vertebrates. 

Archenteron: the primitive enteron or undifferentiated digestive sac of a gastrula or other embryo. Origin: intestine 

Archeocyte: an amoeboid cell type of sponges (Porifera) 

Assymetric body plan: organisms that lack a general body plan or axis of symmetry that divides the body into mirror-image halves. 
[image: ]






Bilateral symmetry body plan: an organism which is divisible into equal mirror halves in one plane only. 

Bivalve: a mollusk having a shell consisting of two lateral plates or valves joined together by an elastic ligament at the hinge, which is usually strengthened by prominences called teeth. The shell is closed by the contraction of two transverse muscles attached to inner surface as in the clam or by one as in the oyster. 

Blastopore: the opening of the archenteron in the gastrula that develops into the mouth in protostomes and the anus in deuterostomes. 
Blastula: an animal embryo at the early stage of development when it is a hollow ball of cells. 
 
Bryozoa: a phylum of sedentary aquatic invertebrates that comprises the moss animals. 

Burgess Shale fossils: A rock formation in the western Canadian Rockies containing a wealth of fossilized invertebrates of the early Cambrian Period that were buried by an underwater avalanche of fine silt, preserving many details of their soft parts and providing valuable information about the evolution of early life.

Cambrian: belonging to the geologic time, system of rocks, or sedimentary deposits of the first period of the Paleozoic Era, characterized by desert land areas, warm seas, and rapid early diversification of marine life resulting in the rise of almost all modern animal phyla	

Cambrian burrowers: 

Cambrian explosion: or Cambrian radiation, was the relatively rapid appearance, around 542 million years ago, of most major animal phyla, as demonstrated in the fossil record. This was accompanied by major diversification of other organisms

Cambrian swimmers: 

Carnivores: An animal or plant (particularly insect- and invertebrate-eating plants) that requires a staple diet consisting mainly or exclusively of animal tissue through predation or scavenging. Ex. Lions, which consume up to 7Kg of meat a day, and the Venus fly trap for plants. 
Cephalization: an evolutionary trend in which the neural and sense organs become centralized at one end (head) of an animal. 

Cephalopod: Any of various marine mollusks of the class Cephalopoda, such as the octopus, squid, cuttlefish, or nautilus, having a large head, large eyes, prehensile tentacles, and, in most species, an ink sac containing a dark fluid used for protection or defense.

Choanocyte: collar cells on sponges-unique to the sponge it lines in the radial canal-has flagella that whip and move the water to the body cavity. 

Choanoderm: is composed of flagellated collar cells, or choanocytes. The sponge body is mostly a connective tissue, the mesohyl, over which are applied epithelioid monolayers of cells, the outer pinacoderm and the inner choanoderm. Most aspects of sponge biology, including feeding, reproduction, and gas exchange, depend on a low pressure flow of water generated by the flagella of the choanoderm. Three grades of organization, asconoid, syconoid, and leuconoid, reflect the degree of elaboration of the choanoderm layer and mesohyl.

Choanoflagellate: a group of free-living unicellular and colonial flagellate eukaryotes considered to be the closest living relatives of the animals. As the name suggests, choanoflagellates (collared flagellates) have a distinctive cell morphology characterized by an ovoid or spherical cell body 3–10 µm in diameter with a single apical flagellum surrounded by a collar of 30–40 microvilli. 

Cnidaria: phylum notably members: anemones, hydra and jellyfish. Radial symmetry, gastrovascular body plan, 2 cellular layers. 
 

Cnidocil: referring to the fine filiform process of a cnidoblast. The cnidoblast, is a type of venomous cell unique to the phylum Cnidaria, which includes corals, sea anemones, hydrae, and jellyfish.

Cnidocyte: a specialized cell containing a cnidocyst involved in capturing prey and defense mechanism against predators of cnidarians. These are explosive cells used by cnidarians in order to capture their prey. They shoot off threadlike, often toxic, tubule inside the cnidocyst. (e.g jellyfish, sea aneomones, corals, hydrae..)

Coelom formation: formed by the splitting of the embryonic mesoderm into two layers. In mammals it forms the peritoneal, pleural, and pericardial cavities.

Coelomate: any animal that has a coelom (body cavity). 
 
Colonial choanoflagellate: 

Corals: are marine invertebrates in class Anthozoa of phylum Cnidaria typically living in compact colonies of many identical individual "polyps". The group includes the important reef builders that inhabit tropical oceans and secrete calcium carbonate to form a hard skeleton.

Deposit (Substrate) feeders: is an aquatic animal that feeds on small specks of organic matter that have drifted down through the water and settled on the bottom. Examples of deposit feeders are flounders, eels, haddock, bass, crabs, shellfish, snails and sea cucumbers
Deuterostome: a mouth that develops separately from the blastospore. An animal with this form of development as an echinoderm or chordate. 

Diploblastic: having a body derived from only two embryonic cell layers (ectoderm and endoderm but no mesoderm), as in sponges and coelenterates. 

Doushantuo fossils: The formation is of particular interest because it appears to cover the boundary between the problematic organisms of the Ediacaran geological period and the more familiar fauna of the Cambrian explosion of lifeforms whose descendents are recognizable. Taken as a whole, the Doushantuo Formation ranges from about 635 Ma (million years) ago at its base to about 551 Ma at its top, predating by perhaps five Ma the earliest of the 'classical' Ediacaran faunas from Mistaken Point on the Avalon peninsula of Newfoundland, and recording conditions a good forty to fifty million years before the Cambrian explosion.

Ecdysis: the act of shedding or casting off an outer cuticular layer, as in the case of snakes and lobsters; a coming out; as the echysis of the pupa from its shell; exuciation. 

Ecdysozoa: is a group of protostome animals,[1] including Arthropoda (insects, chelicerata, crustaceans, and myriapods), Nematoda, and several smaller phyla.
 
Ectoderm: the outer of the three germ layers of the embryo (the other two being mesoderm and endoderm). Ectoderm gives rise to epidermis and neural tissue. 

Ediacaran fossils: Late Precambrian fossils, from Ediacara, Australia, dated to about 640 Ma. They come from a shallow, littoral, marine environment and the animals appear to have been stranded on mudflats or in tidal pools. About 30 genera are known and include: medusoids (jellyfish), e.g. Medusina mawsoni and Medusinites; pennatulaceans (soft corals), e.g. Charniodiscus; annelid worms, e.g. Spriggina; and Dickinsonia, up to 1 m long, which may have resembled an anthozoan polyp, but has been variously assigned to the annelids, medusoids, and to a phylum of its own.
 
Ediacaran period: named after the Ediacara Hills of South Australia, is the last geological period of the Neoproterozoic Era and of the Proterozoic Eon, immediately preceding the Cambrian Period, the first period of the Paleozoic Era and of the Phanerozoic Eon.

End Ordovician extinction: was the second-largest of the five major extinction events in Earth's history in terms of percentage of genera that went extinct and second largest overall in the overall loss of life. Between about 450 Ma to 440 Ma (million years ago)

Endoderm: the innermost layer of cells or tissue of an embryo in early development or the parts derived from this, which include the lining of the gut and associated structures. 
 
Endoparasites: a parasite, such as a tapeworm, that lives inside its host. 

Enterocoel: a coelom or coelomic cavity present in some invertebrates, which has developed from the wall of the archenteron 
 
Epidermis: the outer layer of cells covering an organism, in particular the surface epithelium of the skin of an animal, overlying the dermis. 

Epitheliomusculature: tissue comprise of myopithelial cells arranged obliquely or longitudinally in sweat glans, mammary glands, lacrimal glands and salivary glands. 

Filter feeder: 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, baleen whales, and many fish (including some sharks). Some birds, such as flamingos, are also filter feeders. Filter feeders can play an important role in clarifying water, and are therefore considered ecosystem engineers.

Gap (Septate) junctions: connections between cells which allow passage of small molecules and electric current. Gap junctions were first described anatomically as regions of close apposition between cells with a narrow (1-2 nm) gap between cell membranes. The variety in the properties of gap junctions is reflected in the number of connexins, the family of proteins which form the junctions.
 
Gastrodermis: the inner layer of cells that lines a gastrovascular cavity of Cnidarians. 

Gastropod: a member of the largest class of phylum mollusca. Characteristics generally include: a foot upon which the rest of the body (called the visceral mass) sits, a well-developed head, a protective one-piece shell, and body torsion - where most of the visceral mass is twisted anticlockwise 180 degrees so that the back end of the animal is positioned over its head. The class includes the snails, slugs, sea hares, sea slugs, limpets, and abolone.
 
Gastrozooid: a zooid with a mouth and digestive organs 

Gastrula: embryonic stage or an animals when gastrulation occurs, follows blastula stage. 

Gastrulation:  During embryonic development of most animals a complex and co-ordinated series of cellular movements occurs at the end of cleavage. The details of these movements, gastrulation, vary from species to species, but usually result in the formation of the three primary germ layers, ectoderm, mesoderm and endoderm.

Gonozooid: a sexual zooid, or medusoid bud of a hydroid; a gonophore
 
Herbivores: an animal that feeds on plants

Hermaphrodite: a person or animal having both male and female sex organs or other sexual characteristics, either abnormally or as the natural condition. 

Homeotic genes: one the genes that are involved in embryologic development


Homeotic mutants: a mutation in homeobox genes resulting in homeotic transformation in animals. Ex. Antennapedia hox gene results in the formation of a led from the head of a fruit fly in stead of the expected antenna. 

Hox genes: any of the developmental control genes involved in establishing the anterior-posterior axis an the identity of each body segment in organisms, especially during early embryonic development. 
 
Hydrostatic skeleton: a structure found in many cold-blooded organisms and soft-bodied animals consisting of a fluid-filled cavity, the coelom, surrounded by muscles. The pressure of the fluid and action of the surrounding circular, longitudinal, and/or helical muscles are used to change an organism's shape and produce movement, such as burrowing or swimming. (ex. Earthworm) 

Ingestive heterotroph: an organism that cannot synthesize its own food and is dependent on complex organic substances for nutrition. 

Lophophore: a circular or horseshoe-shaped organ about the mouth especially of a brachiopod or bryozoan that bears tentacles and functions especially in food-getting. 

Lophotrochozoa: A clade that encompasses the annelids, molluscs, and several other phyla; they are distinguished by two morphological features—the lophophore, a crown of tentacles used for feeding, and the trochophore larva, a distinct larval stage.
 
Mantle: 
Medusa: The freely-swimming, umbrella- or disk-shaped gelatinous form of Cnidarians (as opposed to the polyp form)

Mesoderm: middle of the three germ layers, gives rise to the musculoskeletal blood, vascular and urinogential systems, to connective tissue (including that of dermis) and contributes to some glands. 

Mesoderm formation: the mesoderm forms mesenchyme (connective tissue), mesothelium, and non-epithelial blood cells and coelomocytes. Mesothelium lines the coeloms; forms the muscles in a process known as myogenesis, septa (cross wise partitions) and mesenteries (length with partitions); and forms part of the gonads (the rest being the gametes). The mesoderm differentiates from the rest of the embryo through intercellular signaling after which the mesoderm is polarized by an organizing center. The position of the organizing center is in turn determined by the regions in which beta-catenin is protected from degradation by GSK-3. Beta-catenin acts as a co-factor that alters the activity of the transcription factor tcf-3 from repressing to activating which initiates the synthesis of gene products critical for mesoderm differentiation and gastrulation. Furthermore, mesoderm has the capability to induce the growth of other structures, such as the neural plate, the precursor to the nervous system. 
 
Mesoglea: the layer of gelatinous material that separates the inner and outer cell layers of a coelenterate
 
Metamerization: the formation or differentiation of metameres (any linear series of primitively similar segments into which the body of a higher invertebrate or vertebrate is divisible). 
 
Mollusc: an invertebrate of a large phylum, which includes snails, slugs, mussels and octopuses. They have a soft unsegmented body and live in aquatic or damp habitats, and most kings have an external calcareous shell. 

Omnivores: an animal or person that eats a variety of food of both plant and animal origin. 

Onycophora: a small phylum of terrestrial invertebrates, which comprises the velvet worms such as peripatus. They share characteristics with the arthropods an annelids, having a long, soft segmented body with stubby legs (lobopods). 
Ootype: the part of the oviduct of certain trematode worms in which the ova are completed and furnished with a shell. 
Ordovician period: from 500 million to 425 million years ago; conodonts and ostracods and algae and seaweeds

Pentaramous symmetry: refers to the five-fold symmetry unique to echinoderms, such as sea stars and urchins. Known also as “pentaradiate.” 

Pinacoderm: the outer most layer of cells in the phylum porifera, equivalent to the epidermis in other organisms. The pinacocytes are on the external surface of the sponge body and characterized as an epithelial layer of flattened cells.  

Platyzoa:  are a group of protostome animals proposed by Thomas Cavalier-Smith in 1998. Cavalier-Smith included in Platyzoa the Phylum Platyhelminthes or flatworms, and a new phylum, Acanthognatha, into which he gathered several previously described phyla of microscopic animals. Subsequent studies have supported Platyzoa as a clade, a monophyletic group of organisms with a common ancestor, while differing on the phyla included and on relationships within Platyzoa.

Platyhelminthes: A phylum of invertebrates composed of bilaterally symmetrical, nonsegmented, dorsoventrally flattened worms characterized by lack of coelom, anus, circulatory and respiratory systems, and skeleton. 

Polyp: a solitary or colonial sedentary form of a coelenterate such as a sea anemone, typically having a columnar body with the mouth uppermost surrounded by a ring of tentacles. In some species, polyps are a phase in the life cycle, which alternates with a medusoid phase.

Porifera: a phylum of aquatic invertebrate animals that comprises of sponges. 

Predators: an organism that lives by preying on other organisms, one that victimizes, plunders, or destroys, especially for ones’ own gain. 

Protostome: a multicellular organism whose mouth develops from a primary embryonic opening, such as an annelied, mollusk, or arthropod. 

Pseudocoelomate: an invertebrate (as a nematode or rotifer) having a body cavity that is a pseudocoel (a body cavity that is not a product of gastrulation and is not lined with a well-defined mesodermal membrane)
 
Radial cleavage: holoblastic cleavage that is typical of deuterostomes and that is characterized by arrangement of the blastomeres of each upper tier directly over those of the next lower tier resulting in radial symmetry around the pole to pole axis of the embryo
 
Radial symmetry body plan: a basic body plan in which the organism can be divided into similar halves by passing a plane at any angle along a central axis, characteristic of sessile and bottom-dwelling animals, as the sea anemone and starfish.

Radula: (in a mollusc) a rasp-like structure of tiny teeth used for scraping food particles off a surface and drawing them into the mouth.
 
Reefs: a ridge of jagged rock, coral, or sand just above or below the surface of the sea. 
 
Schizocoel: a perivisceral cavity that arises by the splitting of the mesoblast of the embryo

Seminal receptacle: receive sperm from another worm 

Seminal vesicle: Either of a pair of pouch-like glands situated on each side of the male urinary bladder that secrete seminal fluid and nourish and promote the movement of spermatozoa through the urethra.
 

Setae: a stiff hair-like bristle-like structure, especially in an invertebrate. 

Slushball earth: in geology and climatology, a counter-premise to the “Snowball Earth” hypothesis. The “Slushball Earth” hypothesis, developed by American geologist Richard Cowen, contends that 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.

[bookmark: _GoBack]Snowball earth: in geology and climatology, an explanation first proposed by American geobiologist J.L. Kirschvink suggesting that Earth’s oceans and land surfaces were covered by ice from the poles to the Equator during at least two extreme cooling events between 2.4 billion and 580 million years ago. The evidence for this hypothesis is found in old rocks that preserved signs of Earth’s ancient magnetic field. Measurements of these rocks indicate that rocks known to be associated with the presence of ice were formed near the Equator. In addition, there is a 45-metre- (147.6-foot-) thick layer of manganese ore in the Kalahari Desert with an age corresponding to the end of the 2.4 billion-year “Snowball Earth” period; its deposition is thought to have been caused by rapid and massive changes in global climate as the worldwide covering of ice melted.

Spiral cleavage: holoblastic cleavage that is typical of protostomes and that is characterized by arrangement of the blastomeres of each upper tier over the cell junctions of the next lower tier so that the blastomeres spiral around the pole to pole axis of the embryo
 
Sponges: a primitive sedentary aquatic invertebrate with a soft porous body that is typically supported by a framework of fibres or calcareous or glassy spicules. Sponges draw in a current of water to extract nutrients and oxygen.
 

Spongocoel: central cavity of a sponge, which opens to the outside by way of the osculum.  

Suspension feeders: an aquatic animal, which feeds on particles of organic matter suspended in the water, especially a bottom-dwelling filter feeder. 

Tagma: (in the bodies of arthropods and some other segmented animals) a morphologically distinct region, typically comprising several adjoining segments, such as the head, thorax, and abdomen of insects.

Totipotent cells: a cell that is capable of developing into any cell type. Ex. In a developing embryo, totipotent stem cells are able to produce every cell type in an embryo, including the extra embryonic tissue. 
 
Triploblastic: having three primary germ layers, such as ectoderm, mesoderm and endoderm. Animals and flatworm develop triploblastic embryos while other organisms develop diploblastic embryo. 
 
Trochophore: the planktonic larva of certain invertebrates, including some molluscs and polychaete worms, having a roughly spherical body, a band of cilia, and a spinning motion.

Tube feet: (in an echinoderm) each of a large number of small flexible hollow appendages protruding through the ambulacra, used either for locomotion or for collecting food and operated by hydraulic pressure within the water-vascular system.

Water vascular system: (in an echinoderm) a network of water vessels in the body, the tube feet being operated by hydraulic pressure within the vessels.



Silurian and Deconian:
Actinopterygii: a subclass or other division of Teleostomi comprising fishes having the projecting part of the paired fins supported only by dermal rays and being coextensive with the Teleostomi excluding the Choanichthyes

Agnatha: a class of eel-shaped chordates with a cartilaginous skeleton lacking jaws, scales and pelvic fins. Among these are the lampreys and hagfishes. There are some extinct forms.  
 
Alternation of generations: the occurrence in one life history of two or more different forms differently produced, usually an alternation of a sexual with an asexual form. The alternation of two or more different forms in the life cycle of a plant or animal, a unique occurrence where one generation reproduced sexually and the next reproduces asexually. 
 
Antheridia: the fertile organ of a male gametophyte or a male organ of a bisexual gametophyte, in which male gametes are formed. 
 
Archegonia: female sex organ of liver-worts mosses, ferns and related plants, and most gymnosperms, multicellular with neck compose of one or more tiers of cells and swollen base (venter) containing egg-cell. 

Arthropoda: a large phylum of invertebrate animals that includes insects, spiders, crustaceans, and their relatives. They have a segmented body, an external skeleton, and jointed limbs, and are sometimes placed in different phyla. 

Bony fish: a fish of large class distinguished by a skeleton of bone, and comprising the majority of modern fishes. 

Cartilagenous fish: a fish class distinguished by having a skeleton of cartilage rather than bone including the sharks, rays, and chimaeras.  
 
Chondricthyes: a class of fish that includes those with a cartilaginous skeleton 

Crustacean: an arthropod of the large, mainly aquatic group Crustacea, such as crab, lobster, shrimp or barnacle. 
 
Devonian period: from 405 million to 345 million years ago; preponderance of fishes and appearance of amphibians and ammonites. 
 
External fertilization: is a strategy of fertilization in which a sperm cell unites with an egg cell in the open, rather than inside specialized organs within the bodies of parents. 
 
Gametangia: a structure in which gametes are produced. 
 
Gametophyte: (in the life cycle of plants with alternating generations) the gamete-producing and usually haploid phase, producing the zygote from which the sporophyte arises. It is the dominant form in bryophytes. 

Gastropod: a mollusc of the large class, Gastropoda, such as a snail, slug or whelk 
 
Gemma and gemma cups: a cell or cluster of cells, or leaf-like or bud-like body, that sperates from the parents plant to form a new organism as in mosses and liverworts. (Cup- the cupule of a liverwort)
 
Genome duplication: a portion of the genetic material is duplicated or replicated resulting in multiple copies of that region. May lead to mutation and certain disorders. Ex. Duplications of oncogenes cause many types of cancer, such as in the case of P70-S6 Kinase 1 applification and breast cancer. 


Gill arches: In the development of vertebrate animals, the pharyngeal arches (which develop into the branchial arches or gill arches in fish) are anlage for a multitude of structures. In humans, they develop during the fourth week in utero as a series of mesodermal outpouchings on the left and right sides of the developing pharynx. In fish, the branchial arches support the gills.

Gill slits:  a series of slit openings in the pharynxes of fishes and aaquatic amphibians through which water passes. 

Gnathostomes: a vertebrate animal possessing true jaws
 
Heterocercal Tail: tail lobes of uneven lengths 
 
[image: ]Jaw: each of the upper and lower bony structure of vertebrates forming the framework of the mouth and containing the teeth. 
 
Lignin: a complex organic polymer deposited in cell walls of many plants, making them rigid and woody. It is most commonly derived from wood, and is an integral part of the secondary cell walls of plants and some algae. Lignin plays a crucial part in conducting water in plant stems. The polysaccharide components of plant cell walls are highly hydrophobic and thus permeable to water, whereas lignin is more hydrophilic. The crosslinking of polysaccharides by lignin is an obstacle for water absorption to the cell wall.
 
Mermaids purse:  the horny egg case of a skate, ray or small shark. 

Mesozoic: relating to or denoting the era between the Paleozoic and Cenozoic eras, comprising the Triassic, Jurassic, and Cretaceous periods. 
 
Neutral buoyancy: is a condition in which a physical body's average density is equal to the density of the fluid in which it is immersed. The buoyancy offsets the force of gravity that would otherwise cause the object to sink (if the body's density is bigger than the density of the fluid in which it is immersed) or rise (if it's smaller). An object that has neutral buoyancy will neither sink nor rise.

Opercular gill: of a bony fish is the hard bony flap covering and protecting the gills. In most fish, the rear edge of the operculum roughly marks the division between the head and the body.

 Ostracoderm: an early jawless fossil fish of the Cambrian to Devonian periods, having a heavily armored body. 
 
Pectoral fin: each of a pair of fins situated on either side just behind a fish’s head, helping to control the direction of movement during locomotion, they correspond to the forelimbs of other vertebrates. 
 
Pectoral girdle: (in vertebrates) the skeletal framework which provides attachment for the forelimbs or pectoral fins, usually consisting of the scapula’s and clavicles.  
 
Pelvic fin: each of a pair of fins on the underside of a fish’s body, attached to the pelvic girdle and helping control direction 
 
Pelvic girdle: (in vertebrates) the enclosing structure formed by the bony pelvis, providing attachment for the hind limbs or pelvic fins. 

Placoderm: a fossil fish of the Devonian period, having the front part of the body encased in broad flat bony plates. 
 



Placoid scale: (dermal denticles) are tough scales that cover the skin of elasmobranchs (sharks and rays). Even though placoid scales are similar to the scales of bony fish, they are really modified teeth and are covered with a hard enamel. Placoid scales are packed tightly together and grow with their tips facing backwards. This gives the fish's skin a rough feel. The function of these scales is for protection against predators, although in some sharks, they may also have a hydrodynamic function.
 
Primary plant cell wall: a thin flexible and extensible layer of the cell wall composed of cellulose, pectin and hemicellulose. The part or layer of the cell wall in which cell growth is permitted. 

Rhizoids: a structure in plants and fungi that functions like a root in support or absorption. In fungi they are small branching hyphae that grow downwards from the stolons that anchor the fungus. They release digestive enzymes and absorb digested organic material. Land plants: they are trichomes that anchor the plant to the ground. In the liverworts, they are absent or unicellular, but multicelled in mosses. In vascular plants they are often called root hairs, and may be unicellular or multicellular. 

Sarcopterygii: A member of the subclass Crossopterygii, a group of bony fishes with paired rounded fins, suggesting limbs, that are extinct except for the coelacanths. The lobe-finned fishes are regarded by some as ancestors of amphibians and other terrestrial vertebrates. Also called crossopterygian, lobefin.

Secondary plant cell wall: a thick layer rich in lignin that strengthens and waterproofs the wall and is formed inside the primary cell wall that has stopped increasing the surface area when the cell is fully grown. When the cell stops expanding, a secondary wall is deposited between the primary cell wall and plasma membrane that renders support, strength and protection. 
 
Silurian period: from 425 million years ago to 405 million years ago; first air breathing animals. 

Sporangia: (in ferns and lower plants) a receptacle in which asexual spores are formed. 
 
Spores: a minute, typically one-celled, reproductive unit capable of giving rise to a new individual without sexual fusion, characteristic or lower plants, fungi and protozoans. 

Sporophyte: (in the life cycle of plants with alternating generations) the asexual and usually diploid phase, producing spores from which the gametophyte arises. It is the dominant form in vascular plants, e.g. the frond of a fern. 

Stomata: any of the minute pores in the epidermis of the leaf or stem of a plant, forming a slit of variable width which allows movement of gases in and out of the intercellular spaces. 
 
Suction feeding: a type of feeding strategy used by many species of fish. The idea of suction feeding is to create a powerful suction aimed at the prey item in order to suck them into a fish’s mouth before the prey can react. The typical way that a fish does this is by rapidly expanding its orobranchial cavity (the space in their mouth and gills) to create a low-pressure area in their mouth that forces water (and anything in it) into their mouth. This is a powerful feeding strategy that is seen commonly in the more derived/advanced fish species. 
 
Swim bladder:  a gas-filled sac present in the body of many bony fishes, used to maintain and control buoyancy. 
 
Tetrapod: a four footed animal, especially a member of a group which includes all vertebrates higher than fishes. 
 
Thallus: a plant body that is not differentiated into stem and leaves and lacks true roots and vascular system. Thalli are typical of algae, fungi, lichens and some liverworts.  

Tracheids: a type of water-conducting cell in the xylem which lacks perforations in the cell wall 


Carboniferous and Permian:

Abdomen: the part of the body of a vertebrate containing the digestive and reproduction organs; the belly 

Albumen: the water-soluble protein found in egg white, blood, lymph tissues and other fluids. The major plasma protein responsible for the plasma colloidal osmotic pressure. Its role is to transport protein carrying large organic anions (fatty acids, billrubin and many drugs), certain hormones (cortisol and thyroxine), when the specific binding globulins are saturated. 
 
Allantois: the fetal membrane lying below the chorion in many vertebrates, formed as an outgrowth of the embryo's gut. In birds and reptiles it grows to surround the embryo; in eutherian mammals it forms part of the placenta.
 
Ametabolous metamorphosis: a growth stage of certain insects characterized by an increase in size without distinct external changes. 

Amnion: the innermost membrane that encloses the embryo of a mammal, bird or reptile. 
 
Amniotes: an animal whose embryo develops in an amnion and chorion and has an allantois; a mammal, bird, or reptile. 
 
Amphibia: class of vertebrates that live on land but breed in water; frogs, toads, newts, salamanders, caecilians, ect. 
 
Arbuscular mycorrhizal fungi: (aka AM fungi) is a type of mycorrhiza in which the fungus penetrates the cortical cells of the roots of a vascular plant. Arbuscular mycorrhizas (AMs) are characterized by the formation of unique structures, arbuscules and vesicles by fungi of the phylum Glomeromycota (AM fungi). AM fungi (AMF) help plants to capture nutrients such as phosphorus, sulfur, nitrogen and micronutrients from the soil. It is believed that the development of the arbuscular mycorrhizal symbiosis played a crucial role in the initial colonisation of land by plants and in the evolution of the vascular plants.

Arthropod: an invertebrate animal of the large phylum Arthropoda, such as an insect, spider, or crustacean. 

Ascocarp: mature fruiting body of an ascomycetous fungus.
 
Ascomycota: a class of fungi characterized by the presence of asci and asospores. Such fungi have generally two distinct reproductive phases, the sexual or perfect stage and the asexual, imperfect stage. Ajellomyces capsulatum and ajellomyces dermatitidis are pathogenic members of this class. 
 
Ascus: a sac, typically cylindrical in shape, in which the spores of ascomycete fungi develop. 
 
Background extinction: The ongoing extinction of individual species due to environmental or ecological factors such as climate change, disease, loss of habitat, or competitive disadvantage in relation to other species. Background extinction occurs at a fairly steady rate over geological time and is the result of normal evolutionary processes, with only a limited number of species in an ecosystem being affected at any one time.

Basidium: A small, specialized club-shaped structure typically bearing four basidiospores at the tips of minute projections. The basidium is unique to basidiomycetes and distinguishes them from other kinds of fungi.
 
Basidyomycota: a phylum of fungi characterized by a spore-bearing organ, the basidium that is usually a clavate cell that bears basidiopores after karyogamy and meiosis. Some mycologists have raised the class basidiomycetes to the phylum or division level. 

Carboniferous period: from 345 million to 280 million years ago. The name Carboniferous means, “coal-bearing.” It’s usually treated as two geological periods, the earlier Mississippian and the later Pennsylvanian. Terrestrial life was well established by the end of this period. Amphibians were dominant land vertebrates.
 
Chorion: the outermost membrane surrounding the embryo of a reptile, bird, or mammal. In mammals it contribute to the formation of the placenta. 

Circular muscle: muscle layer encircling the body between the epidermis and longitudinal muscle layer. 
[image: ] 
Clitellum: A swollen, glandular, saddlelike region in the epidermis of certain annelid worms, such as the earthworm, that secretes a viscous fluid to form a cocoon for their eggs. 

Coal forests: 

Complete metamorphosis: The complete form of metamorphosis in which an insect passes through four separate stages of growth, as embryo, larva, pupa, and imago. Also called holometabolism.

Cuticle: a continuous layer of waxy substances covering over the outer surfaces of the epidermis of plants, it contains cutin and protects against water loss / water gain and other damage. Hard outer covering or case of certain organisms such as arthropods and turtles.

Dikaryotic: aving two different and distinct nuclei per cell; found in the fungi. A dikaryotic individual is called a dikaryon.
 
Ectomycorrhiyzal fungi: The symbiotic association of the mycelium of a fungus with the roots of certain plants, such as conifers, beeches, or orchids.
 
Epicuticle: the thing waxy protective layer cover the surfaces of some plants, fungi and insects and other arthropods. 
 
Exoskeleton: a rigid external covering for the body in some invertebrate animals, especially arthropods. 
 
Flood basalts: is the result of a giant volcanic eruption or series of eruptions that coats large stretches of land or the ocean floor with basalt lava. Flood basalts have occurred on continental scales (large igneous provinces) in prehistory, creating great plateaus and mountain ranges. Flood basalts have erupted at random intervals throughout geological history and are clear evidence that the Earth undergoes periods of enhanced activity rather than being in a uniform steady state.
 
Gas hydrates: are crystalline water-based solids physically resembling ice, in which small non-polar molecules (typically gases) or polar molecules with large hydrophobic moieties are trapped inside "cages" of hydrogen bonded water molecules.
 
Gymnosperm: a plant of a group that comprises those that have seeds unprotected by an ovary or fruit, including the conifers, cycads and ginkgo

Head: the upper part of the human body, or the front or upper part of the body of an animal, typically separated from the rest of the body by a neck, and containing the brain, mouth, and sense organs.
 
Hermaphrodite: a person or animal having both male and female sex organs or other sexual characteristics, either abnormally or (in the case of some organisms) as the natural condition.

Heterokaryotic: refers to cells where two or more genetically different nuclei share one common cytoplasm.
 
Heterosporous: producing two types of spores differing in size and sex. 
 
Homosporous: producing spores of only one kind. 
 
Hydrostatic skeleton: is a structure found in many cold-blooded organisms and soft-bodied animals consisting of a fluid-filled cavity, the coelom, surrounded by muscles. The pressure of the fluid and action of the surrounding circular, longitudinal, and/or helical muscles are used to change an organism's shape and produce movement, such as burrowing or swimming.

Hyphae: each of the branching filaments that make up the mycelium of a fungus. 
 
Incomplete metamorphosis: A life cycle of certain insects, such as crickets and grasshoppers, characterized by the absence of a pupal stage between the immature and adult stages.
 
Insecta: (insects about 5/6 of all known animals species) One of the classes of Arthropoda, including those that have one pair of antenna, three pairs of mouth organs, and breathe air by means of trachea, opening by spiracles along the sides of the body. In this sense it includes the Hexapoda, or six-legged insects and the Myriapoda, with numerous legs.


Internal fertilization:  union of the gametes inside the body of the female, the sperm having been transferred from the body of the male by an accessory sex organ or other means.

Karyogamy: the fusion of two nuclei
 
Larva: any young insect from the time that it hatches from the egg until it becomes a pupa, or chrysalis. During this time it usually molts several times, and may change its form or colour each time. The larvae of many insects are much like the adults in form and habits, but have no trace of wings, the rudimentary wings appearing only in the pupa stage. In other groups of insects the larvae are totally unlike the parents in structure and habits, and are called caterpillars, grubs, maggots, etc.
 
Lichen: a large group of symbiotic associations between fungi and green and occasionally blue green algae. Several genera of algae and of fungi are involved and the associations are so stable and of such varied but distinct types that the lichens have been classified into genera and species. A variety of incompatibility phenomena are often manifest between individual lichens. Confined to terrestrial habitats and often used as indicators of pollution status of the environment

Lignase: (an enzyme that breaks down lignin) a haemoprotein from phanerochaete chrysosporium with a variety of lignin-degrading reactions, all dependent on hydrogen peroxide; incorporates molecular oxygen into the product

Longitudinal muscle: Either of the lingual muscles: inferior lingual and superficial lingual.

Marine anoxia:
 
Mass extinction: the extinction of one of more species in a relatively short period of geological time, usually as a consequence of a catastrophic global event, a natural disaster, or an abrupt change in the environment, and based on studies of fossil records and macroscopic evidence. One of the major devastating effects of such phenomenon is the abrupt decline of the diversity and the population of organisms. Mass extinctions are usually associated with organisms that are macroscopic rather than microscopic. Examples of mass extinctions are Permian extinction of marine species, and Cretaceous extinction of various species, including dinosaurs.


Megasporangium: a structure that produces one or more megaspores
 
Megaspore: the larger of the two kinds of spores produced by some ferms

Metamorphosis: (an insect or an amphibian) the process of transformation from an immature form to an adult form in two or more distinct stages. 
 
Microsporangium: a sporangium containing microspores 
 
Microspore: the smaller of the two kinds of spore produced by some ferns 

Mucous glands: a gland that secretes mucous 
 
Oviparous: (of an animal) producing young by means of eggs which are hatched after they have been laid by the parent, as in the birds. 
 
Ovules: the part of the ovary of seed plants that contains the female germ cell and after fertilization becomes the seed 
 
Pangea: A hypothetical supercontinent that included all the landmasses of the earth before the Triassic Period. Pangaea broke apart during the Triassic and Jurassic Periods, separating into Laurasia and Gondwanaland.
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Pectoral girdle: (in vertebrates) the skeletal framework which provides attachment for the forelimbs or pectoral fins, usually consisting of the scapula’s and clavicles. 

Pelvic girdle: the enclosing structures formed by the bony pelvis, prodving attachment for the hind-limbs or pelvic fins 
 
Permian period: from 280 Ma to 230 Ma; reptiles 
 
Plasmogamy: fusion of two or more cells or protoplasts without fusion of the nuclei, as occurs in higher terrestrial fungi 
 
Poison glands: a gland, in animals or plants, which secretes an acrid or venomous matter, that is conveyed along an organ capable of inflicting a wound. 

Pollen: a fine powdery substance, typically yellow, consisting of microscopic grains discharged from the male part of a flower or from a male cone. Each grain contains a male gamete that can fertilize the female ovule, to which pollen is transported by the wind, insects, or other animals.
 
Pollen tube: a hollow tube which develops from a pollen grain when deposited on the stigma of a flower. It penetrates the style and conveys the male gametes to the ovule.

Procuticle: the cuticle forms the outer skeleton of arthropods, including insects  

Pupa: an insect in its inactive immature form between larva and adult, e.g. chrysalis 
 
Reptilia: class of cold-blooded air-breathing vertebrates with completely ossified skeleton and a body usually covered with scales or horny plates; once the dominant land animals. 

Seed: the unit of reproduction of a flowering plant, capable of developing into another such plant 
 
Segmentation: the repeated division of a fertilized ovum 

Spermatophore: a protein capsule containing a mass of spermatozoa, transferred during matin gin various insects, arthropods, cephalopod molluscs, etc. 
 
Spiracle: an external respiratory opening, especially each of a number of pores on the body of an insect, or each of a pair of vestigial gill slits behind the eye of a cartilaginous fish. 
 
Spores: a minute, typically one-celled, reproductive unit capable of giving rise to a new individual without sexual fusion, characteristic of lower plants, fungi, and protozoans.

Tagma: (in the bodies of arthropods and some other segmented animals) a morphologically distinct region, typically comprising several adjoining segments, such as the head, thorax, and abdomen of insects.
 
Trachea: a large membranous tube reinforced by rings of cartilage, extending from the larynx to the bronchial tubes and conveying air to and from the lungs; the windpipe.
 
Tracheal system: series of tubes that carry oxygen to cells in an insects body 

Tracheids: a type of water conducting cell in the xylem which lack perforations in the cell wall 
 
Vessel elements: one of the cell types found in xylem, the water conducting tissue of plants. Vessel elements are typically found in flowering plants but absent from most gymnosperms such as conifers

Yolk sac: a membranous sac containing yolk attached to the embryos of reptiles and birds and the larvae of some fishes.


Mesozoic:

Amniote animals: Any of a group of vertebrates that have an amnion during embryonic development, including reptiles, birds, and mammals.

Anapsid: a reptile of a group characterized by a lack of temporal openings in the skull, including the turtles and their relatives and many early fossil forms.

Angiosperm: a plant of a large group that comprises those that have flowers and produce seeds enclosed within a carpel, including herbaceous plants, shrubs grasses and most trees. 

Anther: the part of a stamen that contains the pollen 

Bird hipped dinosaurs: “ornithischia” they are known as the “bird-hipped” dinosaurs because of their bird like hip structure, even though birds actually belong to the lizard-hipped dinosaurs. 
 
Carpel: the female reproductive organ of a flower, consisting of an ovary, a stigma and usually a style. It may occur singly or as one of a group
 
Cephalopods: an active predatory mollusk of the large class Cephalopoda, such as an octopus or squid.  

Co-evolution: the influence of closely associated species on each other in their evolution 
 
Cretaceous: relating to or denoting the last period of the Mesozoic Era, between the Jurassic and Tertiary periods. 
 
Diapsids: a reptile of a large group characterized by the presence of two temporal openings, including the lizards, snakes, crocodiles, dinosaurs, and pterosaurs. 

Double fertilization: is a complex fertilization mechanism of flowering plants (angiosperms). This process involves the joining of a female gametophyte with two male gametes. It begins when a pollen grain adheres to the stigma of the carpel, the female reproductive structure of a flower. The pollen grain then takes in moisture and begins to germinate, forming a pollen tube that extends down toward the ovary through the style. The tip of the pollen tube then enters the ovary and penetrates through the micropyle opening in the ovule. The pollen tube proceeds to release the two sperm in the megagametophyte. One sperm fertilizes the egg cell and the other sperm combines with the two polar nuclei of the large central cell of the megagametophyte. The haploid sperm and haploid egg combine to form a diploid zygote, while the other sperm and the two haploid polar nuclei of the large central cell of the megagametophyte form a triploid nucleus. The large cell of the gametophyte will then develop into the endosperm, a nutrient-rich tissue that provides nourishment to the developing embryo. The ovary, surrounding the ovules, develops into the fruit, which protects the seeds and may function to disperse them
 
End Triassic extinction: global extinction event occurring at the end of the Triassic Period (252 million to 201 million years ago) that resulted in the demise of some 76 percent of all marine and terrestrial species and about 20 percent of all taxonomic families. It is thought that the end-Triassic extinction was the key moment that allowed the dinosaurs to become the dominant land animals on Earth. The event ranks fourth in severity of the five major extinction episodes that span geologic time.

Endosperm: the part of a seed which acts as a food store for the developing plant embryo usually containing starch with protein and other nutrients. 

Extant: still in existence; surviving 
 
Extinct: no longer living or existing; an extinct species 
 
[image: ]Jurassic: the period of the Mesozoic era, between Triassic and Cretaceous periods in which dinosaurs continued to be the dominant land fauna and the earliest birds appeared. 

K/T (K/P) boundary: is a geological signature usually a thing band. It defines the end of the Mesozoic era, and is usually estimated at around 66 Ma. 
 
Beta-Keratin: (not to be confused with β-carotene) is rich in stacked β pleated sheets, in contrast to alpha-keratin, a fibrous protein rich in alpha helices. β-keratin is found in reptiles. It adds much more rigidity to reptilian skin than alpha-keratin does to mammalian skin. β-keratin is impregnated into the stratum corneum of the reptilian skin, providing waterproofing and the prevention of desiccation. In birds, scales, beaks, claws and feathers also contain β-keratin of the avian family.
 
Megasporangium: plant structure that produces megapsores

Megaspore: the larger of the 2 kinds of spores produced by some ferns.

Mesozoic: era between the Paleozoic and Cenozoic eras, comprising the Triassic, Jurassic, and Cretaceous periods. 
 
Nectar: a sugary fluid secreted within flowers to encourage pollination by insects and other animals, collected by bees to make into honey. 
 
Ornithischia: extinct terrestrial reptiles having bird-like pelvises: armored dinosaurs (thyreophorans) boneheaded and horned dinosaurs. 
 
Oviparous: producing young by means of eggs which are hatched after they have been laid by the parent, as in birds. 
 
Plesiosaurs: a large fossil marine reptile of the Mesozoic era, with a broad flat body, large paddle-like limbs, and typically a long flexible neck and small head. 

Pollination: the transfer of pollen from the anther to the stigma of a plant. 

Pterosaurs: a fossil warm-blooded flying reptile of the Jurassic and Cretaceous periods, with membranous wings supported by a greatly lengthened fourth finger, and probably covered in fur. 
 
Saurischia: extinct terrestrial reptiles; theropods (carnivorous)l sauropods (herbivorous) 

Sauropods: very large quadrupedal herbivorous dinosaur with a long neck and tail, small head, and massive limbs. 

Stamen: the male fertilizing organ of a flower, typically consisting of a pollen-containing anther and a filament. 
 
Synapsids: a fossil reptile of a Permian and Triassic group, the members of which show increasingly mammalian characteristics and include the ancestors of mammals. 
 
Temporal fenestra: anatomical features of the skulls of several amniotes, characterized by bilaterally symmetrical holes (fenestrae) in the temporal bone. 
 
Theropods: a carnivorous dinosaur of a group whose members were typically bipedal and ranged from small and delicately built to very large. 
Vertebrate: an animal of a large group distinguished  by the possession of a backbone or spinal column, including mammals, birds, reptiles, amphibians and fishes. 



Cesozoic:

Alpha keratin: A class of fibrous proteins or scleroproteins that represents the principal constituent of EPIDERMIS; HAIR; NAILS; horny tissues, and the organic matrix of tooth ENAMEL. Two major conformational groups have been characterized, alpha-keratin, whose peptide backbone forms a coiled-coil alpha helical structure consisting of TYPE I KERATIN and a TYPE II KERATIN, and beta-keratin, whose backbone forms a zigzag or pleated sheet structure. alpha-Keratins have been classified into at least 20 subtypes. In addition multiple isoforms of subtypes have been found which may be due to GENE DUPLICATION.

Apocrine sweat gland: a sweat gland composed of a coiled secretory portion located at the junction of the dermis and subcutaneous fat, from which a straight portion inserts and secretes into the infundibular portion of the hair follicle. 

Barb: (Science: zoology) One of the side branches of a feather, which collectively constitute the vane. See feather.
(Science: zoology) a southern name for the kingfishes of the eastern and southeastern coasts of the united States; also improperly called whiting.
(Science: botany) a hair or bristle ending in a double hook.

Barbule: a minute filament projecting from the barb of a feather
 
Deciduous teeth: otherwise known as milk teeth, baby teeth, temporary teeth and now more commonly considered the primary teeth, are the first set of teeth in the growth development of humans and many otherin diphyodont mammals They develop during the embryonic stage of development and erupt—that is, they become visible in the mouth—during infancy. They are usually lost and replaced by permanent teeth, but in the absence of permanent replacements, they can remain functional for many years.
 
Eccrine sweat gland: are the major sweat glands of the human body, found in virtually all skin. They produce a clear, odorless substance, consisting primarily of water and NaCl (note that the odor from sweat is due to bacterial activity on the secretions of the apocrine sweat glands). NaCl is reabsorbed in the duct to reduce salt loss.They are active in thermoregulation and emotional sweating (induced by anxiety, fear, stress, and pain).

 Endothermy: an organism that generates heat to maintain its body temperature, typically above the temperature of its surroundings; a homeotherm. 
 
Glandular skin: having glands. 

Great apes: a large ape family closely related to humans, including the gorilla, orangutan, and chimpanzees, but excluding the gibbons; and anthropoid ape. 

Heterodont dentition: animals that have different kinds of teeth. 
 
Macroevolution: major evolutionary change, especially with regard to the evolution of whole taxonomic groups over long periods of time. 

Mammary gland: a milk producing gland of women or other female mammals. 

Parental care: Parenting is the process of promoting and supporting the physical, emotional, social, and intellectual development of a child from infancy to adulthood. Parenting refers to the aspects of raising a child aside from the biological relationship

Placenta: a flattened circular organ in the uterus of pregnant eutherian mammals, nourishing and maintaining the fetus through the umbilical cord. (In flowers) part of the ovary wall to which the ovule are attached.

Pneumatized bone: skeletal pneumaticity is the presence of air spaces within bones. Skeletal pneumaticity exists only in synapsids and archosaurs. 
 
Sebaceous gland: a small gland in the skin which secretes a lubricating oily matter (sebum) into the hair follicles to lubricate the skin and hair. 
 
Sternal keel: is an extension of the sternum (breastbone) which runs axially along the midline of the sternum and extends outward, perpendicular to the plane of the ribs. The keel provides an anchor to which a bird's wing muscles attach, thereby providing adequate leverage for flight. Keels do not exist on all birds; in particular, some flightless birds lack a keel structure.

Viviparous: (zoology) an animal that gives birth to live offspring, as opposed to laying eggs; (botany) describes seeds or fruit which sprout before they fall from the parent plant. 
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