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FIRST, WORDSTEMS  
These can help us understand. 
Let’s look at some arthropod-related wordstems. 

stem meaning Stem Meaning 

Arthro- joint Meso- middle 

-pod foot Endo- inside 

Sym- Same, like, together -derm skin 

meter To measure Cephal- head 

Circu- around coelum hollow 

-tion Process, condition ventral belly 

Ecto- outside dorsal back 

Re- Again, repeat Secret- Glandular output 

Spir- breathe Chela- claw 

Ex- out thorax chest 

Hexa- six diplo two 

Myria- many Arachni- spider 



REMINDER: WHAT IS TAXONOMY? 
(“Arranging Rules”) 
 

It is a means of organizing living organisms 
devised by Linneaus (1737). 

Taxon.  Level Mnemonic Humans Monarch Butterfly 

KINGDOM Kings Animalia Animalia 

PHYLUM Play Chordata  Arthropoda 

CLASS Chess Mammalia Insecta 

ORDER On Primate Lepidoptera 

FAMILY Fairly Hominidae Nymphalidae 

GENUS Green Homo Danaus 

SPECIES spaces sapiens plexipus 



Review: Traits of Kingdom Animalia 

Eukaryotic cells 

  (True nucleus) 

 

Heterotroph 
“Nourished by 
others” 

 

Lacks Cell Walls 

 

May be motile 

(ability to move) 



Trends in Animal Evolution 

 

TRAIT PRIMATIVE  
TRAIT 

ADVANCED 
TRAIT 

FIRST PHYLUM 
WITH  GIVEN TRAIT 

MEANS OF FEEDING Filter feeder Ingestion, organs digest Sponges 

NUMBER OF 
EMBRYONIC TISSUES 

Two layers Three layers Platyhelminthes 
Flatworms 

BODY SYMMETRY Radial symmetry Bilateral symmetry Platyhelminthes 
Flatworms 

DEVELOPMENT OF A 
HEAD (CEPHALIZATION) 

No cephalization Possesses head Platyhelminthes 
Flatworms 

TYPE OF GI TRACT Two way GI tract One way GI tract Nematodes 
(Round worms) 

PRESENCE OF A 
COELUM? 

No coelum Coelum present, allows 
organs 

Annelids 
Earthworm 

CLASS OF CIRCULATION Open circulation Closed circulation Annelids 
Earthworm 

SEGMENTATION No segmentation segmentation Annelids 
Earthworm 

NERVE CORD LOCATION Ventral nerve cord Dorsal nerve cord Chordate 
(vertebrates) 



How are arthropods advanced? 
Developmental Trait Arthropod traits are advanced 

SYMMETRY Bilateral 

GERM LAYERS Three: ectoderm, mesoderm, endoderm 

CEPHALIZATION Has a head and complex brain 

SEGMENTATION yes 

GI TRACT One way, mouth to anus 

COELUM Yes, has organ in the cavity 



PHYLUM ARTHROPODA 
(Means “Jointed feet”) 

 Jointed appendages 

 Exoskeleton (cuticle)  
composed of chitin, 
similar to cellulose, 
indigestible. 

 Indigestible, 
impermeable to water.   

 Molting is necessary 
for growth. 

 Muscles attach to 
exoskeleton to move.   

 

When you peel shrimp, you remove its exoskeleton. 

When a cicada emerges, it leaves its exoskeleton behind. 



Arthropod Physiology 
 Respiration Via tracheae (cuticle lined air ducts) and book lungs: leaf 

like plates, chitin lined chamber, air drawn in via muscles. 

  Circulation Open  heart in abdomen, pumps hemolymph to head, diffuses 
back through sinuses 

 GI tract   One way system, from mouth to anus 

 Nervous Sys  Cephalization.  Nerve Cord ladder like, double set, with ganglia 
along ventral surface, more dorsal at anterior, largest ganglia = brain 

 Excretion  Malpighian tubules excrete uric H+, empty into gut (next slide) 

 



Excreting nitrogenous waste 
 

When animal consume 
protein, it is metabolized , 
producing the poison 
ammonia (NH3) as a 
waste product. 
 
This poison must be 
excreted, often after 
detoxification. 
 
Some animals convert it 
to urea (soluble) excreted 
in urine. 
 
Others convert it to uric 
acid, excrete in feces. 
(Insoluble, white in feces.) 

Protein is composed of  
nitrogen-rich amino acids.  
 



Arthropods develop with three body parts 

 Head   (pink) 

 Thorax   (green) 

 (Sometimes fused as 
cephalothorax) 

 Abdomen   (blue) 

 

 Each segment may 
develop with specialized 
appendages attached. 

 

 These appendages may 
help place the arthropod 
in a specific order (or 
subphylum). 



Arthropod Subphyla 

CHELICERATA (Chelos = claw, pointed food grasping mouth parts)  

CRUSTACEA Most are decapods (ten feet), chewing mouth parts 

MYRIAPODA (= “Many feet”) Centipeds and millipeds 

HEXAPODA (= “Six feet”) (insects) See a separate file. 

 



 CHELICERATA: SUBPHYLUM OF PRIMITIVE ARTHROPODS 
Chelos = claw, pointed food grasping mouth parts)   

 
 Inject digestive juices, 

suck out liquids (most). 

 Possess one or two fused 
body parts. 

 six pairs of appendages 
(last four pairs =legs) 

 no antennae or 
mandibles 

 

 XIPHOSURA  
 (“sword tail”) 
 EX: Horseshoe crab  

 

 ARACHNIDA:  
 first appendage is 

fang-like, sharp, some  
are poisonous  

 EX: spiders, mites, 
ticks, scorpions, 
daddy long legs. 

 



Spiders  
(arachnids) 

 Two body parts: 
 fused cephalothorax 

 abdomen 

 Eight legs attached to 
cephalothorax 

 Many possess fangs 
with which they inject 
poison. 

 Spin silk. 



Common Spiders 
are your friends 
(mostly). 
 Spiders in the home feed on 

Roaches, Earwigs, Mosquitoes, 
Flies and Clothes Moths. If left 
alone, Spiders will consume 
most of the insects in your 
home. 
 

 Actual spider bites are rare. 

 Of 182 Southern California 
patients seeking treatment for 
spider bites, only 3.8 percent 
had actual spider bites, while 
85.7 percent had infections. 



Spider anatomy: 
(NOTE: a Wolf Spider is 
NOT a Brown Recluse) 

 Spiders have: 

 Two body parts 

 Fangs 

 Book lungs 
 

Brown Recluse Range: 



Garden 
Spider 

 Is a common orb 
weaver. 

 Makes a large web, 
2-3 feet diameter 

 Occurs especially in 
late Summer 

 Female web display 
a zigzag weaving. 
(stabilimentum) 

 Does not bite unless 
trapped. 



Poisonous spiders 
 
Black Widow  
Shiny, hairless, black bodies. 
Red hourglass on ventral surface. 
Habitat: sparse vegetation, stumps, 
hollow logs, piles of debris.  
Rarely found indoors. 
 

Brown Recluse 
Uniformly  sandy brown body and 
legs. 
May have “violin shaped” marking on 
its cephalothorax, but not always.  
Habitat: dark & dry.  Basements, 
cardboard boxes, storage closets, 
laundry left on the floor and shoes. 

 
 



Interesting Spiders 
 

Trapdoor Spider 
  (Mygalomorphae) 
 

Jumping Spider 
  (Salticidae) 



MANDIBULATA 
Subphylum (“have jaws”)  
Possess mandibles: chew food 
and antennae 

 

 CRUSTACEA  have appendages 
on abdomen 
 2 pair of antennae  

 EX: crabs, crayfish, lobsters, 
barnacles, shrimp, pillbugs. etc. 

 DIPLOPODA   

 two pairs of legs per segment, 
herbivorous.  

 Examples: millipedes 

 CHILOPODA “lip foot” because of 
poison “foot lip.”  carnivore 

 One pair legs per segment: 

 Example: centipedes 

 INSECTS (following pages) 



MANDIBULATA 
example: 
Crayfish 

 



Crustaceans: 
Many examples 

 

Crayfish (or Crawdad) 



Crustacea 
King Crab, 
Valdez Alaska 
 

 



Hexapod Arthropods:  
Insects and their Traits 

 An exoskeleton or a hard, shell-like covering on the outside of its body. 

 three main body parts: head, thorax, and abdomen.  

 three pairs of legs.   

 Two pairs wings 

 a pair of antennae on top of their heads.  

 

http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/insect.html
http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/insect.html
http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/insect.html
http://www.reachoutmichigan.org/funexperiments/agesubject/lessons/insect.html


For Insects: 
see the next PowerPoint 

 


