Phylum Arthropoda  “Jointed – foot”
Characteristics

· Bilaterally symmetrical coelomates

· Diverse and found in almost every environment on Earth

· Segmented animals with jointed appendages

· Exoskeleton

· Three layers secreted by the epidermis

· Waxy outer layer (protein and lipid)

· Middle layer (protein and chitin)

· Inner layer (protein and chitin, flexible at joints)

· Cephalization

· Compound eyes

· Open circulatory system

· Internal reproduction

In order to grow

· Rigid exoskeleton limits the size of the arthropod

· Molting

· Begins as tissues gradually swell

· Pressure on the inside of the exoskeleton increases a hormone is produced

· Epidermis secretes enzymes that digest inner layer of the exoskeleton

· At the same time a new exoskeleton is made with the digested material 

· Outer layer of exoskeleton loosens, breaks apart and is shed 

· New flexible exoskeleton stretches to fit the enlarged animal

Evolution and Classification

· Characteristics first appeared approximately 545 m.y.a.

· True coelom, exoskeleton, jointed appendages

· Convergent evolution, ex trilobites

· Modern arthropods 

· Segments lack appendages

· Segments fused into larger structures, tagma 
· Specialized function; feeding, locomotion, reproduction

· Divided into 5 subphyla (in txtbk)
· Trilobita, Crustacea, Chelicerata, Myriapoda, Hexapoda 

· Devlopment and structure of appendages

· Mouthparts

· Mandibles (jaw – like)

· Chelicerae (fang or pincer – like)

Subphylum Crustacea

· Oceans, lakes, rivers, and a few terrestrial

· Can remain sessile, walk, swim, or drift

· Two pairs of antennae and mandibles

· Fused body segments (tagmata)

· Respiration occurs through thin exoskeleton or gills

· Nauplius larva, has 3 prs of appendages and single eye

Diversity of Crustaceans

· Decapods

· Crayfish, lobsters, crabs, shrimp

· Cephalothorax 

· Head (5 segments)

· Thorax (8 segments)

· Carapace, single covering

· Abdomen (6 segments)

· A pair of appendages attached to each segment

· Two pairs of antennae, include the branched antennules

· Pair of mandibles , crush food

· 2 pairs of maxillae, manipulate food and respiration

· 3 pairs of maxillipeds , manipulate food and used for touch and taste

· Chelipeds 

· anterior walking legs are large pincers

· 4 pair of walking legs

· carry crayfish, two end have small pincers

· Swimmerets

· attached to 5 anterior abdominal segments, water currents and reproduction

· Posterior end 

· Telson and uropod, Rapid backward movement (tail flip)

Digestion

· Esophagus to stomach

· Teeth made of chitin and calcium carbonate grind food 

· Paste mixed with enzymes secreted by digestive gland moves into the intestine

· Waste leaves through anus

Respiration

· Featherlike gills at the base of each walking leg

· Feathery branches on maxillae

· Oxygen diffuses across gill surface

Circulation

· Open circulatory system

· Dorsal heart pump hemolymph 

· Large vessels carry fluid to different regions of the body

· Fluid leaves vessels baths tissues

· Then passes through the gills where gas exchange occurs

· Fluid returns to the dorsal part and enters the heart

Excretion

· Hypotonic solution

· Concentration of solute molecules lower inside of the organism’s cells than on the outside

· Water constantly enters the tissues 

· Green glands

· Rid of excess water and waste

· Pore at the base of antennae

Neural Control

· Brain consist of a pair of ganglia above esophagus

· Two bundles of nerve fibers 

· Pass around either side of esophagus

· Ventral nerve cord runs posteriorly 

· Sensory Organs

· Vibrations and chemicals

· Sensory hairs

· Compound eyes on moveable stalks

· Organs at base of antennules that detect the organism’s orientation with respect to gravity

Subphylum Chelicerata

· Spiders, ticks, mites, scorpions, sea spiders, and horseshoe crabs

· Most terrestrial

Class Arachnida

· Arachnids

· Spiders, scorpions, and mites

· cephalothorax, and abdomen

· 6 pairs of jointed appendages

· Pair of chelicerae (fangs or pincers)

· Pair of pedipalps (holding and chewing)

· 4 pairs of walking legs

Spiders

· Chelicerae

· Fangs with venom

· 8 simple eyes

· Abdomen has 3 pairs of spinnerets

· Nervous, digestive, and circulatory systems similar to crustaceans

· Respiratory system

· Book lungs

· Paired sacs in abdomen that fold to resemble the pages of a book

· Folds increase the surface area for gas exchange

· Tracheae

· System of tubes that carry air directly to tissues

· Spiracles

· Excretory system

· Life on land

· Malpighian tubules

· Part of the digestive tract that collect body fluids and wastes

· Carries the material to the intestines

· Water is reabsorbed  and material is excreted through anus

· Life of a Spider

· Predators

· Chase, trapdoors, snare

· Solitary life

· Only few in US dangerous to humans

· Brown Recluse (kills tissue)

· Female black widow (nervous systems)
Scorpions
· Large pincerlike pedipalps 

· Segmented abdomen with stinger on last segment

· Hunt at night for insects and spiders

· Few are fatal to humans
Mites and Ticks

· Most abundant and specialized

· Fused cephalothorax and abdomen

Mites

· Free living or parasitic

· Adults suck fluid from plants

· Larvae “chiggers” attach themselves to vertebrates

· Other mites live on the skin of animals where they feed on sloughing skin, hair, and feathers

Ticks

· Parasites

· Pierce the skin of hosts and live off their blood

· Carry disease causing bacteria and microorganisms

· Lyme disease

· Rocky Mountain spotted fever

Subphylum Myriapoda

· “Many feet”

· Millipedes and Centipedes

· One or two pairs of legs on each body segment

· One pair of unbranched antennae

· Lack waxy exoskeleton

· Live in damp areas

Class Diplopoda

Millipedes

· 2 pairs of legs on each body segment except last 2

· Up to 100 body segments

· Burrow to eat plant or decaying plant matter

· Short legs and rounded bodies

· Short antennae

· 2 groups of simple eyes

· Class Chilopoda

Centipedes

· Flattened bodies with long legs

· One pair of legs per segment, except for 1st behind head and last two segments/one pr 

· 1st segment appendages are modified poison claws

· Long antennae and two clusters of simple eyes

· Predators

· Not harmful to humans

