Cambrian and Ordovician Periods Keywords

Acoelomate
· body plan of bilaterally symmetrical animals lacking a body cavity (coelom) between the gut & body wall 
· No coelom
· [bookmark: _GoBack]Tissues surrounding the organs compress; organs are not protected from crushing forces applied to the animal’s outer surface
· Ex. Flatworms 

Algal mats 
· Precambrian ocean bottom was covered in these; prevented earliest animals from burrowing into rich sediments and substrate.
· Layer of filamentous algae on marine soft bottoms 

Amebocyte
· mobile cell in invertebrates such as echinoderms 
· move by pseudopodia 
· similar to white blood cells in vertebrates; found in blood or body fluid & protects organism from pathogens  

Archeocyte 
· type of amoebocyte capable of developing into other cells
· Ex. Reproductive cells 
· Found in sponges 

Assymetric body plan 
· organisms with no axis of symmetry that divides body into mirror-image halves
· Ex. Sponges

Bilateral symmetry body plan 
· single plane of symmetry that produces mirror halves
· bilaterally symmetrical animals tend to be active & move forward at anterior end, which concentrated sensory organs in anterior end
· bryozoan’s body symmetry
· Ex. Humans and fish 

Bivalve
· marine & freshwater molluscs.
· Has shell consisting of 2 symmetrical rounded halves
· Lost their radula and odontophore in transition to filter feeding

Blastopore 
· opening at one end of the archenteron during embryonic stages in the gastrula giving rise to the mouth in protostomes & the anus in deuterostomes. 



Blastula
· hollow ball of cells that is the result of cleavage divisions in an early embryo.
· Early embryonic form produced by cleavage of a fertilized ovum & consisting of a spherical layer of cells surrounding a fluid filled cavity.

Bryozoa
· Like the sponges & corals these animals also built reefs in the Ordovician oceans
· Filter feeders
· Appears in early Ordovician 
· Possible bryozoa existed in Cambrian as soft bodied or not preserved. 

Burgess Shale fossils 
· famous for fossilization of soft-bodied Cambrian invertebrates; may be ancestors of animals living today 
· includes fossilized worm-like burrowing animals; UNUSUAL animals
· Famous for:
· age - from Cambrian period, 505 million years ago, shortly after an astonishing burst of biodiversity occurred in the ancient oceans.
· preservation - amazingly fine details of structure of animals are seen in the fossils, which tell paleontologists much more about what the ancient animals looked like, and how they lived.
· clues to nature of evolution - all of the major types of animals (phyla) known today are represented in the Burgess Shale, plus others that cannot be placed in our modern classification system.

Cambrian
· period in time when there was a massive increase in biodiversity of multicellular animals on the planet. 
· Follows the edicaran and is followed by the Ordovician. 
· Complex organisms were common

Cambrian burrowers
· Cambrian fauna were the first to do this tapped into a food resource on the oceans bottom that no one had been able to use
· Most likely had bilateral symmetry & a worm shape 
· By disturbing the sea floor, they mixed oxygen into toxic muds; making bottom sediments more hospitable, allowing wider range of organisms to inhabit them; creating new niches & higher diversity 

Cambrian explosion
· Period which new animals suddenly appeared in the Cambrian rocks. 
· Fossils appear in large no. in the Cambrian rocks
· increase in dissolved calcium & silica in Cambrian oceans allowed fossilization
· no limitations in resources and competition

Cambrian swimmers 
· First swimming animals appear early – middle Cambrian; mostly arthropods 
· different variations of swimming in animals began in Cambrian. 

Carnivores
· first carnivore was marine
· eats other organisms 

Cephalization 
· development of an anterior head where sensory organs & nervous system tissue are concentrated.
· Occurred when a change in symmetry took place 
· Ex. Occurred in flatworms 
· Exception occurred in echinoderms 

Cephalopod
· has bilateral symmetry
· active marine predators; include fastest & intelligent invertebrates; has closed circulatory system 
· equipped with arms with suction pads, adhesive structures, or hooks
· Ex. Squids

Choanocyte 
· ancestral cell type of animals & fungi 
· unique cells in a sponge that propel water through
· lines sponge’s inner passages with flagellae to move water & food 

Choanoderm
· Composed of Choanocytes
· located in sponges
· physical barrier of single-layered loosely associated sponge cells separating the inner matrix from ambient seawater 
	
Choanoflagellate
· group of free-living unicellular & colonial flagellate eukaryotes 
· became involved in sponge development; origin of many animals
· resemble choanocytes of sponges 	

Cnidaria
· possess hard skeletons; few mineralized coral like fossils showed up in Cambrian
· 2 basic body forms: medusa & sessile polyps 
· has radial symmetry 
· sexual or asexual
· Ex. Jellyfish 

Cnidocyte 
· venomous cell unique to Cnidaria
· cell provides way to catch prey & defend self from predators
· cnidarians fires structure containing toxin, from a sub-cellular organelle called cnidocyst; responsible for stings delivered by jellyfish 






Coelom formation (body cavity) 
· space located between an animal’s outer covering & outer lining of the gut cavity, where internal organs develop 
· fluid can be used as a circulatory medium, as a hydrostatic skeleton
· begins in gastrula stage. 
· Developing digestive tube of an embryo forms archenteron
· Different for protosomes & deuterostomes 

Coelomate
· body plan of bilaterally symmetrical animals that have a coelom 
· structure is lined with membrane that attaches to organs. 
· Fluid filled cavity formed within mesoderm 
· Present in triploblastic animals 

Colonial choanoflagellate
· collar usually is made of microvilli that surround the single flagellum and serves as a filter for catching particles caught in the vortex created by the flagellum
· see choanoflagellate 

Corals
· structure made from hard skeletons of coral animals or polyps; found largely in tropical & subtropical marine environments 
· formed during Cambrian
· breed via spawning; polyps release gametes 
· has tentacles to catch prey.

Deposit (Substrate) feeders
· organisms that feed on particles of matter in the soil; usually top sediment where organic matter is present 
· Ex. Starfish 
· Ingests soil or traps falling particles on bottom 

Detritivores
· heterotrophs that obtain nutrients by consuming detritus (decomposing organic matter); ultimately contributing to decomposition & nutrient cycles 
· Ex. Earthworms 

Deuterostome
· division of Bilateria in which blastopore forms the anus during development & the mouth appears later (includes Echinodermata & Chordata) 
· when cell division proceed, the embryo resembles a hollow ball of cells with a single layer of cells; one end a dimple appears & grows becoming an invagination with invaginated cells destined to become endoderm and the gut of the embryo; opening will be digestive tract for anus. 




Diploblastic
· Animal body plan which adult structures arise from 2 cell layers; ectoderm & endoderm; two primary germ layers 
· Ex. Cnidaria 
· Endoderm: allows structures of tissue to develop
· Ectoderm: allows epidermis, nervous tissue 

Doushantuo fossils
· unusual because they are microfossils resembling stages of embryos of multicellular organisms
· issue: are they artefacts of mineral deposits or super large bacteria?
· Oldest fossils beds to contain highly preserved fossils 

Ectoderm
· outermost of 3 primary germ layers of an embryo, which develops into epidermis & nervous tissue
· forms outer body covering like nerve & skin 

Ectoparasites 
· parasite living on the exterior of its host organism 
· Ex. Mites 

Ediacaran fossils 
· Appear immediately prior to the start of the cambrian
· many don’t resemble anything living today; generally disc or bag shaped
· earliest multicellular organisms that appeared prior to Cambrian; may represent a different kingdom

Ediacaran period 
· features first macroscopic multicellular fossils 
· began after snowball earth 
· sponges, jellyfish & worms appeared

End Ordovician extinction
· 2nd most devastating extinction to marine population; 100 families of marine invertebrates perished; causes is speculated to be the glaciation of the continent Gondwana 
· caused lowering of sea level and temperature worldwide 

Endoderm
· innermost layer of 3 primary germ layers of an embryo, which develops into the gastrointestinal tract &, in some animals, respiratory organs. 
· Lines digestive tract & related structures 
· Important innovation for multicellular organisms 

Endoparasites
· parasite living in the internal organs of its host organism through intercellular & intracellular means
· intercellular; inhabits spaces in host’s body
· intracellular; bacteria or viruses rely on a 3rd organism which is known as carrier. Carrier transmit them to host
· Ex. Transfer of malaria 
Enterocoel
· in deuterostomes, the body cavity pinched off by outpocketings of the archenteron
· Ex. Starfishes 

Epidermis
· complex tissue covering an organism’s body in a single continuous layer or sometimes in multiple layers of tightly packed cells.
· Acts as barrier against pathogens 
· Ex. Human skin 

Filter feeder
· organisms that feed via straining suspended matter & particles from water, typically by passing water over a specialized filtering structure
· Ex. Clams, sponges 
· 

Gastrodermis
· derivative of endoderm lining the gastrovascular cavity of radially symmetrical animals & forms epithelial lining of the midgut in bilaterally symmetrical animals 
·  Ex. Jellyfish 

Gastropod
· large taxonomic class within molluscs 
· ex. Snails 
· inside the mouth is a feeding structure called radula (made up of numerous teeth) to shred food
· foot is a broad muscular structure with a flat base; moves via small undulations

Gastrozooid
· nutritive poly of colonial coelenterates, characterized by having tentacles & a mouth 

Gastrula
· early phase in development of most animal embryos, during which embryo is reorganized to form 3 germ layers: ectoderm, mesoderm, & endoderm

Gonozooid
· Has reproductive structures called gonophores 
· coelenterates 

Herbivores
· animal that obtains energy & nutrients primarily by eating plants.
· Consumes autotrophs
· Primary consumers 

Hermaphrodite
· mechanism when both mature egg-producing & mature sperm-producing tissue are present in the same individual.
· Ex. Worms 
Homeotic genes
· any of the family of genes that determines structures of body parts during embryonic development
· controls pattern in multicellular organisms

Homeotic mutants
· Alterations in these homeotic genes cause changes in patterns of body parts, sometimes causing dramatic effects such as legs growing in place of antennae or an extra set of wings or, in the case of plants, flowers with abnormal numbers of parts. 

Hox genes
· critical for proper no. & placement of embryonic structures 

Hydrostatic skeleton
· structure consisting of muscles & fluid that, by themselves, provide support for animals or part of the animal; no rigid support, such as a bone is involved
· requires a coelom
· how echinoderms move 

Lophophore
· circular or U-shaped fold with 1 or 2 rows of hollow, ciliated tentacles surrounding the mouth of branchiopods, bryozoans, & phorozoids & is used to gather food
· Ex. Bryozoa use this 

Mass feeders
· huh?

Medusa
· tentacled, usually bell-shaped, free-swimming sexual stage in the life cycle of a coelenterate; cnidarian 

Mesoderm
· middle layer of 3 primary germ layers of an animal embryo, from which the muscular, skeletal, vascular, & connective tissues develop.
· Diploblast are missing these
· Some animals retain a solid block and some have a fluid-filled opening in mesoderm
· Body cavities themselves are made in 2 different ways & this is related to origin of mesoderm itself: either from outpockets of the gut as in deuterostomes, or as tissue that proliferates near mouth of the embryo as in protostomes.

Mesoderm formation
· leads to the development of a coelom; organs formed inside a coelom can freely move, grow & develop independently of the body wall while fluid cushions them from shocks

Mesoglea
· layer of gel-like connective tissue separating the gastrodermis & epidermis in radially symmetrical animals; contains widely dispersed amoeboid cells.
· Ex. In jellyfish 
· Acts as cnidarians’ structural support in water, as they lack bones, cartilage or exoskeletons. 
Mollusc
· large phylum of invertebrate
· Ex. Snails, clams 
· Has mantle with a cavity for breathing & excretion, & the organization of the nervous system

Omnivores
· animal that feeds at several trophic levels, consuming plants, animals, & other sources of organic matter
· Ex. Humans 

Onycophora
· no. of fossils from Cambrian look like onychophorans 
· possible ancestor of many organisms 

Ordovician period
· geological period follows the Cambrian period 
· period that shows origin of marine animals, including starfish, molluscs, first snails, 
· had the first extinction ever; most likely an ice age; caused oceans levels to drop exposing continental shelves.

Pinacoderm
· in sponges, an unstratified outer layer of cells; an epithelial layer of flattened cells  
· Equivalent to epidermis in other animals
· Pinacocytes form the pinacoderm, a single cell layer found on the body surface & lining the canals; performs various functions like reduction in volume of sponge, opening pores into sponge…etc 

Platyhelminthes
· other word for flatworms; soft-bodied invertebrates  
· no body cavity, no specialized circulatory & respiratory organs
· passes oxygen & nutrients to body via diffusion 

Polychaete
· class of annelid marine worms 
· divided into segments, with fleshy protrusions called parapodia bearing many bristles 

Polyp
· tentacled, usually sessile stage in the life cycle of a coelenterate 
· sessile stage in the cnidarian life cycle 
· radial symmetry

Porifera
· phylum consisting of sponges 
· bodies consist of jelly like mesohyl 
· has unique specialized cells capable of transforming into other types. 




Predators
· organism that hunts for a prey.
· May not kill prey prior to feeding on them; always results in death of prey & consumption of prey’s tissue 
· Common predators in Cambrian were squids 

Protostome
· Animals with the following traits: 
· Blastopore/pore in embryo becomes the mouth
· dividing cells have spiral cleavage
· Coelom forms in mesoderm by splitting or formation of a cavity in the block of mesoderm
· Mesoderm forms in the region of the blastopore/pore and fills the space} any to a maximum of three points

Pseudocoelomate
· body plan of bilaterally symmetrical animals with a body cavity that lacks a complete lining derived from mesoderm; fully functional body cavity
· tissue derived from mesoderm only partly lines fluid filled body cavity of these animals; organs  
· all are protostomes 
· Ex. Roundworm 

Radial cleavage
· cleavage pattern in deuterostomes in which newly formed cells lie directly above & below other cells of the embryo 
· developing embryo has radial cleavage if as it undergoes cell division & changes from a 4 cell embryo to an 8 cell embryo, the cells divide such that each cell in the top 4 cell plane is directly over 1 other cell in the bottom plane

Radial symmetry body plan
· body plan of organisms in which structures are arranged regularly around a central axis, like spokes radiating out from the center of a wheel 
· present in animals & plants
· Ex. Sea anemone

Radula
· tooth lined “tongue” of molluscs that scrapes food into small particles or drills through the shells of prey. 
· Ex. Snails have these

Reefs
· rock, sandbar, or other feature lying beneath surface of water
· result from abiotic processes; deposition of sand, wave erosion

Schizocoel
· coelom formed by a splitting of the embryonic mesoderm
· ex. Molluscs, arthropods 
· organism having a schizocoel is called a schizocoelomate 
Seminal receptacle
· where sperm is stored in hermaphrodites 
· keeps it separate from the other organs to prevent unintentional birth 
· Ex. Worms 

Seminal vesicle
· found behind bladder of males 
· create portion of the content of semen 

Slushball earth
· ice of the glaciers got close to the earth’s equator but left open near frozen ocean that surrounded earth at the equator; provided place for new formed eukaryote protists a possible place to survive.  
· One of two theories of Precambrian theories 

Snowball earth
· prior to the Cambrian, earth is believed to be completely frozen which gives the theory explaning the phenonomeon its name 
· had water underneath ice 
· melted due to volcanic discharges; melt waters carry sediments and ferilize ocean with mineral nutrients combining with high CO2 to elevate levels of productivity

Spiral cleavage
· cleavage pattern in many protostomes in which newly produced cells lie in the space between the 2 cells immediately below them. 
· Cells rotate accordingly to a stable position, cleavage appears to rotate or spiral
· eveloping embryo has spiral cleavage if as it undergoes cell division (cleavage) and changes from a 4-cell embryo to an 8-cell embryo, the cells divide at slight angles to one another, so none of the 4 cells in one plane of the 8-cell stage is directly over a cell in the other plane.

Sponges (look at porifera) 
· has loose association of cells that benefit from being together as a group; colony; no direct communitcation between cells; no tissue
· asymmetric body plan 

Spongocoel
· central cavity in a sponge 
· water enters through spongocoel through tiny pores & exits through the larger opening.
· Spongeocoel is lined with choanocytes, which have flagella that push water through spongocoel, creating a current

Suspension feeders (see filter feeder) 
· animal that ingests small food items suspended in water





Transcription factors
· proteins that recognize & bind to the TATA box & then recruit the polymerase 
· protein that binds to specific DNA sequences, thereby controlling movement of genetic info from DNA to mRNA
· transcription factors perform this function alone or with other proteins in a complex, by promoting, or blocking the recruitment of RNA polymerase to specific genes. 

Triploblastic
· animal body plan in which adult structures arise from 3 primary germ layers: endoderm, mesoderm, & ectoderm 
· triploblastic organisms generally possess bilateral symmetry. 
· Ex. Humans 

Tube feet
· main locomotory structures used by echinoderms 
· small tubular projections on the oral face off a sea star’s arms 
· functions in locomotion & feeding 
· arranged in grooves along the arms operating through hydraulic pressure to pass food into mouth or move

Water vascular system
· hydraulic system used by echinoderms for locomotion, food & waste transportation and respiration.
· System is composed of canals connecting numerous tube feet 
· Echinoderms move by alternatively contracting muscles that force water into tube feet, causing them to extend & push against the ground, then relaxing to allow feet to retract 


