Silurian and Devonian 

Agnatha
· Super class of fish that do not have jaws
· Movies through water or swims into substrate to get food
· Lamprey
· Teeth but not for food around edge of mouth (suction cup)

Alternations of generations
· Pattern of reproduction 
· Plants so invertebrates
· Alternations between diploid and haploid, or sexual – asexual

Antheridia
· Haploid organ which produces male gamete
· Gametophyte phase of lower plants such as ferns

Archegonia
· Female gametes
· Gametophyte phase

Arthropoda
· Has exoskeleton
· Segmented body
· Spiders, insects (jointed appendages)

Bony fish
· Still today
· Improved mobility increased agility
· Hover and stop

Cartilaginous fish
· Shark like
· Central axial system
· Swim tail propel fwd
· Carti instead of bones

Chondricthyes
· Another name for carti fish (above)

Crustacean
· Member of arthropoda
· Crabs, lobster
· Exoskeleton present
· Two parted limbs


Devonian period
· start from end of Silurian 416mya to beginning of Carboniferous
· terrestrial life form in plants
· extensive forest form bcuz no herbavores feed on them
· fish and insects appear

External fertilization 
· sperm swim through water
· pollination from insects

Gametangia 
· organ which gametes produced
· haploid and formation of gametes not involve meiosis

Gametophyte
· haploid stage of plants
· male female or both gametes through mitosis
· fusion of male and female produces diploid zygote
· zygote goes through mitosis and becomes multi cellular  sporophyte
· produces spores through meiosis which are once again haploid 

Gastropod
· snails and slugs

Gemma and Gemma cups
· cells that detach from the parent and forms a new individual
· asexual reprod referred to as fragmentation
· cups are like structures which contain gemma in them
· rain fall splashes the gemma out

Gill arches
· supports the gills
· bony/carti
· extend dorsoventrally on side of pharynx

Gill slits
· individual openings to gills which lack a single outer cover
· characterestics of cartilaginous fish (such as sharks)
· allow water to exit but angled to it doesn’t flow back in

Gnathostomes
· group of vertebrates with jaws

Jaw
· allow animals to close mouth
· hinges on them
· earliest fish not have teeth (close jaw so food no escape)
Lignin
· secondary cell wall
· surface not soluble (like Teflon)
· ensures that liquids can flow through it with no resistance
· molecule of lignin is crosslinked = difficult to digest
· toxic = bacteria will not grow on it
· fungi can digest it with acids (bal restored)

Mesozoic
· 250 mya to 65 mya
· Reptiles, dinosaurs dominant 
· After Permian mass extinction

Neutral buoyancy
· When the body mass of an animal’s equals the mass it displaces in surrounding medium. 
· Will netiher sink nor rise
· Fish do this by filling their floar bladder with gas

Opercular gill
· Hard bony flap covering and protecting gills
· Present in bony fish

Pectoral fin
· Aids fish in dynamic lifting force
· Also allows fish to walk

Pectoral girdle
· Set of bones that connects the upper limb to the axial skeleton

Pelvic fin
· Assists the fish in going up or down in water, turning sharply and stopping quickly

Pelvic girdle
· Connects the base of the spine to the legs or rear limbs

Placoderm
· Class of prehistoric fish known for armor 
· Lived in late Silurian to end of Devonian 
· Head and thorax was covered in armored plates while the rest of the body was scaled or naked

Placoid scale
· Small rigid plates that grow out of an animals skin to provide protection
· They are small and numerous
· On fish, they allow them to move more quickly
· Since scale stick out they create small levels of turbulence which decreases laminar flow


Primary plant cell wall
· Made of cellulose
· Covers outer layer of cell

Rhizoid
· Thread like growths from the base of a plant
· Usually found in lower plants such as Algae
· Function like roots of plants
· Not roots becuz no vascular elements (they just serve to anchor plant in ground)

Secondary plant cell wall
· Made of lignin
· Completely covers the inner layer of the plant cell

Silurian period
· From end of Ordvician 443 mya to beginning to Devonian 416 mya
· Major extinction event
· Appearance jawed and bony fish
· Small moss like vascular plants appear on land
· Nothing really happens on land until Devonian

Sporangium 
· Enclosure in which spores are formed
· Usually produce spores by meiosis which are haploid

Spore
· Reproductive structure part of the plant fungi life cycle
· Different from seeds since spore have little food in them
· Usually haploid an dunicellular

Sporophyte
· Diploid stage in land plants with alternation of generations
· produces haploid spores which develop into haploid gametophytes

Stomata 
· pore found in leaf and step epidermins
· used for gas exchange
· bordered by guard cells that regulate size of opening
· water also released through openings; called transpiration 

Swim bladder
· used by fish to regulate buoyancy
· fill and empty it with gas




Tetrapod
· vertebrate with four limbs
· amphibians birds mammals
· evolved from lobe finned fish in Devonian

Thallus
· tissue of organisms such as algae and fungi
· usually names the entire body of a non moving organism in which there in no organization of tissue into organs

Tracheids
· elongated cells in the xylem of vascular plants that serve in transport of water and mineral salts
· thickened lignin cell wall

