 
Unit 6 Notes #5 - Class INSECTA : 
The Grasshopper
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A) Typical Body Plan: 
-The body of a grasshopper has three regions:
Head, Thorax, and Abdomen
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-The head has six segments, a single pair of antennae, three pairs of mouthparts, a pair of compound eyes and three simple eyes.
-The thorax has three segments (prothorax, mesothorax and metathorax) each with a pair of ventral walking legs.  The second and third segments each have a pair of wings on the dorsal surface.
-The abdomen has eleven flexible segments.
 
-The grasshopper’s antennae provide the senses of touch and smell.

-The mouthparts are well adapted for chewing leaves.
The mouthparts include:
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a)  Mandibles:  Crushing jaws, which move sideways to cut, tear, and chew food.
b)  Maxillae: Each with a small jaw and a sensory appendage.  These sensory maxillary palps also help push food into the mouth.
 c)  Labium: The lower lip.  This also has a pair of sensory appendages; labial palps.
d) Labrum : Flap-like upper lip.
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-The compound eyes are composed of hundreds of lenses.  The simple eyes are located just above and between the bases of the antennae.
 
-The last pair of legs is a more muscular pair and larger than the other pairs.  They are adapted for jumping.
 
-The narrow leathery front (forewings) wings serve as a protective cover for the fan-like hind wings.  Insect wings are stiffened by a network of veins that are filled with circulating blood.
 
-The first abdominal segment of grasshoppers contains an oval Tympanum on each side.  The tympanum is a membrane that responds to sound vibrations.  It covers the hearing sense organ and can be located by lifting up the hind wing.
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 - Each leg terminates in a collection of curved claws with a fleshy suction pad.  This collection is known as a Tarsus,  each tarsus is specially designed for clinging on to all types of surfaces.
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B) Continuity: 
 
-The male grasshoppers has a pair of testes which produce sperm.  
-The male deposits sperm in the female’s sperm receptacle.  
-Eggs are produced in the female’s ovaries.  
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-The posterior segments of female grasshoppers bear two pairs of pointed organs called ovipositors.  These  egg-laying appendages are used to dig a short tunnel in the ground in which the eggs are placed during late summer or fall.  The eggs hatch the next spring.

-The young grasshoppers resemble the adults but have no wings or reproductive organs.  The young are called Nymphs, which are immature insects, which differ little from one stage to the next.  

- Grasshoppers use a type of growth and development known as Incomplete Metamorphosis.
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1) Incomplete Metamorphosis:  Nymphs (immature insects) differ very little from adults. Three different stages: EGG ( NYMPH ( ADULT
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 2) Complete Metamorphosis: Larvae (immature insects) undergo drastic changes to reach adulthood. 
Four different stages. 
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C) Internal Anatomy: 
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i) Digestive System:

- This includes a mouth and esophagus. 
- An enlarged crop (food is stored and partially digested) 
- A muscular gizzard (food is ground up by chitinous teeth)
- The stomach (where the majority of digestion and absorption occurs)
- Extensions of the stomach called the gastric caeca  secrete enzymes into the stomach for digestion
- An intestine (which absorbs water and salts) 
- And the anus (which eliminates wastes)
 
ii) Circulatory System
-The grasshopper has an open circulatory system, so blood leaves the vessels and bathes the organs.
-Has only one blood vessel called the aorta.
-The heart is nearly as long as the abdomen and has enlarged sections in each segment of the abdomen.
-Blood is pumped forward through the heart, down the aorta and finally into the head region.
-Here, the blood flows into the body cavity, bathing the tissues in blood.  (blood is green due to a lack of any respiratory pigments) 
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 c)  Respiratory System:
-System of branching tubes called (TRACHAEA) or tracheal tubes.  The tracheal tubes begin at holes called spiracles, located along the sides of the thorax and abdomen.  
-The spiracles have valves which act to control airflow and restrict water loss.
-Oxygen in the air enters through the spiracles and travels down to the smallest tracheal tubes. Oxygen diffuses out into the fluid surrounding the tissues.  
-Carbon dioxide diffuses in the opposite direction.
-Contraction of the body muscles help pump air in and out of these tracheal tubes.
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