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Agnatha
· Includes jawless fish such as lampreys and hagfish
· Cartilage based skeletons, use of gills
· Earliest vertebrates
· Muscular pharynx to suck in water containing food particles 

Alternation of Generations
· Represents life cycle of plants
· Varies between diploid sporophyte and haploid gametophyte

Antheridia
· A rounded gametangia (mechanism by which plant holds gamete)
· Flagellated sperm form in this
· Present in bryophyte gametophytes 
· Exists in contrast to the archegonium which houses and protects the egg cell

Archegonia
· Flask shaped gametangia
· Egg cell forms in this
· Houses and protects egg cell
· Present in bryophyte gametophytes 

Arthropoda
· Segmented body encased in exoskeleton
· Includes crustaceans, arachnids 
· Coelom is greatly reduced, has a haemocoel filled with blood like haemolymph
· Marine arthropods have gills for diffusion
· Compound eyes

Bony fish
· Developed before cartilagenous fish
· Have hard endoskeleton composed of bones
· Rely on diffusion of oxygen in water across gills
· Closed circulatory systems

Cartilagenous fish
· Occurred after bony fish
· Have endoskeleton composed of cartilage
· Rely on diffusion of oxygen in water across gills
· Closed circulatory systems
· See chondricthyes

Chondricthyes
· Sharks and rays
· Represents cartillagenous fish
· Males have organs called claspers on pelvic fin to transfer sperm to female reproductive track
· See cartillagenous fish

Crustacean
· Marine subphylum of anthropoda including shrimp, crab, lobster
· In some cases two or all three body segments (head, thorax, abdomen) may be fused
· Rely on gills for oxygen diffusion

Devonian Period
· 408.5-362.5 MA
· Preceded by Silurian followed by carboniferous
· Tetrapods (land living vertebrates) and anthropods (including wingless insects and arachnids) colonized land

External Fertilization
· Occurs in most aquatic invertebrates, bony fish and amphibians
· Sperm and egg shed into surrounding water
· Sperm swim until they collide with an egg of same species
· Beneficial for eggs and sperm to be released simultaneously 
· More gamete released results in more successful fertilization events 

Gametangia
· Mechanism by which a plant holds its gamete
· Present in bryophytes
· Protects and produces gametes
· Can be archegonia or antheridia

Gametophyte
· Stage in plant life cycle which produces gametes
· See CAMBRIAN ORDOVICIAN

Gastropod
· See CAMBRIAN ORDOVICIAN

Gemma and Gemma Cups
· Small cuplike groths that grow on thallus
· Allows plants to reproduce asexually 
· Rain water caught in gemma cup which allows sperm to swim across and fertilize the egg

Gill Arches
· Found in jawless fish
· Provides a structure by which the gills are held in a way allowing maximum surface area for gas diffusion
· Evolved into jaws

Gill Slits
· Paired opening originating as exit holes for water carried particulate food to mouth
· In chordates gathers food by filtration
· Invertebrate chordates collect oxygen and release carbon dioxid across wall of pharynx
· In fish supported by gill arches 

Gnathostomes
· First ones were jawed fish
· Evolved from angathans 
· Jaws evolved from gill arches

Jaw
· Evolved from gill arches
· First seen in Gnathostomes
· Allows trapping of food to be done with greater efficiency while eating
Lignin
· Organic compound produced by plants 
· During the carboniferous no organisms had evolved a mechanism to break down lignin, fungi eventually developed the ability to break it down
· Resulted in massive amounts of undecayed plant matter
· Produced coal forests of the carboniferous 
· Toxic to bacteria protecting plant from infection 
· Waterproof
Mesozoic
· “middle animals”
· Dinosaurs evolved in Triassic period
· Dominated by ferns, first gymnosperms (conifers) and angiosperms appeared (flowering plants) 

Neutral Buoyancy
· Important in swimming organisms such as fish
· Organisms neither sinks nor floats
· Facilitated by the swim bladder

Opercular Gill
· A flap of the body wall that covers a chamber which houses the gills
· Found in bony fish (teleosts)

Ostracoderm
· Kind of extinct agnothen 
· Skin heavily armoured with bony plates and scales 
· No true vertical column but rudimentary support structures surrounding the nerve chord

Pectoral Fin
· Were paired in most jawed fish
· Facilitated movement 
· Orientation in teleosts permitted organism to hover in water 

Pectoral Girdle
· Bony or cartilaginous structure found in vertebrates
· Attached to and supporting the forelimbs or anterior fins
· Also called pectoral arch

Pelvic Fin
· Paired in jawed fish 
· Later evolved into legs 
· In chondrocythe males site of claspers (organs used in reproduction)

Pelvic Girdle
· Bony or cartilaginous structure in vertebrates 
· Attached to and supporting the hind limbs or fins
· Also called pelvic arch 

Placoderm
· Appeared first in Silurian
· Now extinct
· Bodies covered in large heavy plates of bone anteriorly and small scales posteriorly
· Jaws had sharp cutting edge but no teeth 

Placoid Scale
· Tough scales covering the skin of Chondricthyes (sharks and rays)
· Similar to bony fish scales but are really modified teeth covered with hard enamel
· Used as protection and also have hydrodynamic function
· Tightly packed with tips facing backwards 

Primary Plant Cell Wall
· Surrounds the plasma membrane and cell contents 
· Made of microfibrules composed of cellulose
· Provides support for the plant cell (skeleton)

Rhizoids
· Root like structure in a bryophyte
· Only anchor organism to substrate
· Do not take up any water or nutrients from substrate

Secondary Plant Cell Wall
· Formed later in plants life
· Deposits additional cellulose and other materials in primary role
· Often contain lignin 

Silurian Period
· 439 – 408.5 MA
· Preceded by Ordovician and followed by devonian

Sporangia
· Necessary for asexual reproduction in fungi
· Motile spores are formed in sporangium
· Also present in plants 
· Spore producing mechanism on sporophytes

Spores
· Haploid genetically different reproductive cells
· Not gametes
· Present in plants (sporophytes) and fungi

Sporophyte
· See ORDOVICIAN

Stomata
· Used in gas exchange on leaves 
· Pores in cuticle covered surface
· Open and close to regulate water loss
· Main root for carbon dioxide to enter and for oxygen to leave

Swim Bladder
· Can be filled with gas 
· Hydrostatic organ
· Increases buoyancy
· Derived from ancestral air breathing lung

Tetrapod
· Were able to crawl up on land
· Could move from water source to water source 
· Evolved tympanum (eardrum)
· Precursor to amphibians and all terrestrial mammals

Thallus
· Gametophyte generation of liverwart
· Flat branching ribbon like plate of tissue
· Closely pressed against damp soil 
· Anchored to substrate by rhiozoidia
Tracheids
· A kind of xyoelm found in plant tissue
· They are elongated with tapered overlapping ends 
· Differ from vessel members
· Function as vascular mechanism in plants 

