Bio 1 – Lecture 15
Animal Survey
Chapters 28-30
What is an animal? – all species in the ~35 phyla share these traits

eukaryotic, multicellular


with tissue differentiation – cells specialized for different functions


heterotrophic


capable of locomotion at some point in their life


Most are also sexual reproducing
How did animals evolve?


Choanoflagellates living in groups – division of labor led to specialization of cells


animals first evolved in the ocean and had to adapt to living on land



gas exchange – lungs



keeping bodies upright



thermal regulation



reproduction

Animals with no symmetry or tissue layers – sponges


Phylum Porifera


~10,000 species; almost all marine


asymmetrical


*basic body plan:  ostia, osculum, spongocoel


water passes through ostia and out osculum


3 basic cell types:  epidermal, porocytes, choanocytes


mesohyl & spicules


suspension feeders


hermaphrodites but separated in time, external fert.


also asex common


no real tissues

Animals with radial symmetry & two tissue layers – cnidarians and ctenophores

Phylum Cnidaria – sea anemones, corals, jellyfish


freshwater or marine



mouth = anus



cnidocytes are stinging cells – used for capturing prey



*most have two stages:  polyp & medusa, some groups have lost or reduced one 



asexual reproduction is common among polyps (anemones, corals)



all sexually reproduce – usually hermaphrodites, sperm and eggs into water




some polyps brood




make a larva that floats in water before settling/metamorphosing



*Portuguese-man-of-war is colonial siphonophore


Phylum Ctenophora – comb jellies



rows of bioluminescent cilia



two long tentacles for catching prey, sticky not stinging


anal pores; hermaphrodites



Mnemiopsis

Animals with bilateral symmetry, three tissue layers, but no coelom – flat worms


bilateral symmetry means there is a front and back = cephalization


Phylum Platyhelminthes – planarians, flukes, tapeworms


no respiratory or circulatory – diffusion, why flat?


simple nervous systems – aggregate of nerves, free-living spp. have eyespots

digestive – mouth, pharynx, gastrovascular cavity, anus (same as mouth)


mouth is not in cephalized region – later adaptation to see what you eat


asexual & sexual – cutting in half, hermaphrodites, copulation (penis fencing)


*flukes & cestodes are parasites



hooks & suckers for attachment



usually go through many hosts with many life stages (eggs, larvae, cysts)



proglottids in cestodes

Protostomes – triploblastic invertebrates with a coelom and protostome development


*Phylum Rotifera 


aquatic predators, ciliated ring


determinate cell number



mouth and anus separate; mastax with jaws


pedal glands made adhesive


parthenogenesis and degenerate males

Lophophorates – not one phylum, but animals that have similar feeding styles



*lophophore – ciliated ring of tentacles around the mouth for suspension feeding



phoronids & braciopods





bryozoans are the most common – marine spp., colonial – Phylum Bryozoa


Phylum Mollusca – bivalves, snails, squid, octopods (second largest animal group)


soft body, shell, foot, body organs concentrated in a visceral mass, mantle, radula




slugs, nudibranchs lost shell



open circulatory system:  heart to vessels to open cavities (poured over organs), collected in 




vessels and goes to gills to get oxygen


*most mollsucs are slow moving and herbivores (gastropods) – radula


or suspension feeders (bivalves)



except squid, nautilus, octopods, cuttlefish (cephalopods) – head foot




fast, capture prey with tentacles (8, 10), horny beak around radula





large eyes, highly cephalized





squid have remnant of shell inside





use their siphons for jet propulsion





chromatophores – cells in skin that can change color for camflouge





octopus learning exp. with white & red balls



reproduction – most are dioecious, some are hermaphrodites (simultaneous or sequential)




Crepidula fornicata




gastropods & cephalopods – internal fert, copulatory tentacle




bivalves spew




*egg masses, larvae (trochophore then veliger – ciliated feeding ring) 


Phylum Annelida – segmented worms



polychaetes, earthworms, leeches



segments facilitate movement – muscles lengthen and shorten segments, setae on each



segments divided internally by septae






digestive tract runs all the way through, but many parts repeat in segments




closed circulatory system with heart and hemoglobin



simple brain – cerebral ganglia




have to stay moist for respiration through skin




setae of chitin



**reproduction:  polychaetes can mate, but generally release gametes into water or brood





annelids mate, hermaphrodites, exchange sperm; epitokes Samoa


feed many different ways – detritus, plankton, predatory

Phylum Nematoda – round worms



soil, freshwater, marine



millions in a cubic foot of dirt – important decomposers



predatory, some detritovores


cuticle secreted by epidermis – why? 



hydrostatic skeleton; no circular muscles = only wriggling


dioecious – copulate



*hookworms & pinworms (1/3, 1/6)are parasites (nail chewing, heartworm) Ascaris (1/6)

Phylum Arthropoda – largest animal phylum


paired jointed appendages, segmented body, hard exoskeleton of chitin, numerous sense organs




compound eyes and ocelli




olfactory organs




tympanic membranes for hearing



jointed appendages, some modified for specialized feeding



growth with exoskeleton?  molting 



gas exchange by gills (crabs, most water-living) or trachea, spiracles (most land-living)



honey bee question from exam – most picked humming bird, really crab



open circulatory



male and female separate – copulation; metamorphosis, larvae, allows use of multiple resources


*trilobites were early arthropods



Myriapodia (many feet) – centipedes, millipedes




centipedes have one pair of legs on each segment, millipedes have two




carnivores & herbivores



Hexapoda – insects, how many legs?




over a million species described




why so successful?





sensory perception





mobility – including wings





high reproductive capacity and short generation time



*Chelicerata – fused head and thorax (cephalothorax)




horseshoe crabs, spiders, scorpions, ticks, mites, harvestmen




modified appendages, fang-like for feeding




mostly predators or parasites



Crustacea – lobsters, crabs, barnacles, shrimp




some predators, but mostly scavengers, suspension feeders




highly modified appendages for feeding, some for swimming




barnacle sex



most abundant type of organism on earth – copepods 

Deuterostomes – radial, indeterminate cleavage, 2nd mouth


Phylum Echinodermata – sea stars, sea urchins, brittle stars, sea lilies, sea cucumbers, sand dollars


marine only



water vascular system with tube feet (work like suction cups) and ampullae, madreporite valve


radial symmetry = no head/brain (but bilateral as larvae) and endoskeleton of CaCO3


*predatory, suspension feeding, sediment feeders, herbivores




simple guts, cecae in sea stars for absorption



reproduction, most dioecious, spew



protection – spines, CaCO3, evisceration, pearl fish

Phylum Chordata

Chordate characteristics:  dorsal hollow nerve tube, notochord, pharyngeal gill slits, postanal tail

Urochordata – sea squirts


*larvae have chordate traits, lost after metamorphosis


suspension feeders, etc.


Ciona genome – all vertebrate gene families

*Cephalochordata – amphioxus 


small and superficially resemble fish, no paired fins, heart, or sense organs



also suspension feeders


retain chordate characteristics as adults – neotonic ascidian larva?

Vertebrata – only about 50,000 species*

*vertebral column with cartilaginous or bony segments


endoskeleton of living tissue (compare to echinoderms)

complex circulatory systems and highly evolved nervous systems


complex endocrine glands


sexual reproduction, usually with copulation, sexes separate mostly


*Overview of classes


Agnatha – jawless fish with cartilaginous skeletons



lampreys



larvae bury into the sand, similar to lancelets


Chondrichthyes – cartilaginous fish


sharks, skates, rays



all vertebrates start out with cartilaginous skeletons



*placoid scales (like teeth)



teeth embedded in flesh, not skeleton



more dense than water, sink, also need to move to get O2 except for some who pump



electroreceptors in head, sense magnetism, all organisms give off electrical fields



ampullae of Lorenzini – jelly



lateral line organ – sensory cells for movement


pelvic fin in males is modified to transfer sperm



oviparous – skates, some sharks



most sharks are ovovi, some are vi


Osteichthyes – bony fish, largest vertebrate group



icthyologists now separating lobe-fined and lungfish into own classes



more flexible fins, better control of movement



secrete a mucus that covers the scales to reduce drag



swim bladder for regulating buoyancy (evolved from proto-lung)


oviparous, generally external fert. and produce larvae




some are sequential hermaphrodites (size or population structure)



*lobe-finned and lung fishes move to land?


Amphibia – frogs, salamanders, toads


classified by tail type and feet



gas exchange is both through moist skin and primitive lungs




buccal pumping forces air into lungs




skin mucus can be poisonous



3 chambered heart



oviparous – lay eggs in water, external fertilization


larvae that metamorphose (tadpoles)



*Anura & Caudata (Gymnophiona)

Reptilia – turtles, crocodiles, snakes, lizards



lay eggs with amniotic sac – prevents desiccation, can lay on land




requires internal fertilization



dry scaly skin to prevent desiccation




need lungs for gas exchange – more developed than amphibians



divided into chambers with more surface area



ectothermic



good sight, smell, and hearing (tympanic membrane picks up vibrations)



*Chelonia – turtles, tortoises, protective shell



Squamates – lizards & snakes, overlapping rows of scales




venomous vs. poisonous



Crocodilia – alligators, crocodiles, caimans


Aves



adapted for flight:  *modified scales (feathers), light skeleton, very efficient lungs with air sacs


four chambered heart for greater circulation efficiency



thermal regulation (endotherms)


brains larger than reptiles; extremely vocal



*28 orders



*feet and beaks tell you about lifestyle


Mammalia



viviparous (mostly), hair, mammary glands, complex brains with cerebral cortex



Holotheria (monotremes) – platypus & echidna, do have mammary glands



*Metatheria (marsupials) – yolk nourishment, early birth and finish development in pouches




adaptive radiation in Australia because isolated



Eutheria (placental) – organ of exchange of nutrition




young more developed when born – why would placental outcompete marsupial?



Eutheria classified into orders by what they eat and morphology




Carnivora, Insectivora, Pinnepedia, Rodentia, Perissodactyla (horses, odd), Artiodactyla

















































