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Arthropoda

• Epidermis produces a segmented, 
jointed, and hardened chitinous 
exoskeleton, with intrinsic musculature 
between individual joints of 
appendages

• Complete loss of motile cilia in adult 
and larval stages

Defining Characteristics



Arthropoda

• Epidermis produces a segmented, 
jointed, and hardened chitinous 
exoskeleton, with intrinsic musculature 
between individual joints of 
appendages

• Complete loss of motile cilia in adult 
and larval stages

Defining Characteristics



Arthropoda

• Metamerism  
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Exoskeleton



Exoskeleton

• Metamerism 
Joints 
Exoskeleton  
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Chitin

• Metamerism 
Joints 
Exoskeleton  
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Molting

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification





• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



Control of Molting

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



Control of Molting

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



Control of Molting

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



Control of Molting

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



BEA

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



BEA

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification

Benefit?



Problems 

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



Sinus Gland

• Metamerism 
Joints 
Exoskeleton 
Molting  
Nerves and Muscles 
Circulatory 
Vision  
Classification



Nerves and Muscles

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Muscles

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Muscles

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Muscles

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Circulatory System

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Circulatory System

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Circulatory System

• Metamerism 
Joints 
Exoskeleton 
Molting 
Nerves and Muscles 
Circulatory 
Vision  
Classification



Arthropod Visual System
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Compound eye

• Composed of many individual units - ommatidia

• fixed focus lens

• underlying gelatinous crystalline cone

• series of photoreceptors: retinular cells
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Classification

Phylum Arthropoda

Trilobita
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Myriapoda
Insecta
Crustacea
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Cambrian Explosion
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Subphylum Chelicerata

• Absence of antennae

• body divided into 2 distinct portions

• prosoma

• opistosoma

• 1st pair of appendages _________  on the 
prosoma adapted for feeding
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Class Merostomata

• Appendages on the 
opisthosoma are 
flattened and modified 
for gas exchange

• terminal portion of 
body (telson) drawn 
out into an elongated 
spike
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Limulus polyphemus
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http://www.youtube.com/watch?v=EJHfYtJ2caY

http://www.youtube.com/watch?v=EJHfYtJ2caY
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Limulus polyphemus
male = 

graspers

modified - cleaning gills

gnathobase
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Limulus polyphemus

6 appendages



Limulus and science

•  Vision

•    ?  
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Limulus and vision

•Large, easy to find and easy to handle

•Possesses both simple and compound eyes

•For a marine animal it is also quite hardy and 
can be safely kept out of water for relatively long 
periods of time

•The compound eyes are relatively large and 
the optic nerve lies just below the carapace
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Limulus blood

• Studying circulation in horseshoe crabs

• One crab died as a result of  Vibrio

• Entire blood volume = gel

• only gram-negative (including heat-killed)

• gram negative cell wall = single layer of peptidoglycan for strength but most of the 
membrane is made of LPS

Fred Bang

•A Limulus amoebocyte lysate (LAL) assay can take as little as 45 minutes. 
•A suspect sample is mixed with reconstituted LAL and allowed to sit in a small tube. 
•The tube is inverted and if a clot has formed it will stick to the top of the inverted tube.



video



Limulus issues

• Population in decline

• Threaten migratory birds
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http://www.microscopy-uk.org.uktinyurl.com/cqjvta

http://www.microscopy-uk.org.uk
http://tinyurl.com/cqjvta


Class Pycnogonida

• Body not divided into distinct regions

• Unique proboscis at the anterior end

• Variable numbers of walking legs
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* can increase size between molts
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Class Eurypterida

some over 10 feet long
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Subphylum Mandibulata

• Appendages on third head segment 
are modified as mandibles, for 
chewing and grinding

• retinula of compound eyes contain 8 
cells
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