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CLASSIFICATION:   Domain:  Eukarya 	      Supergroup: Unikonta    	Clade: Opisthokonts 	     Kingdom: Animalia
[image: C:\Users\mcooper\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\32_11_LivingAnimalPhylo-L.JPG]Phylum: Porifera				
			Class:  Calcarea – Calcareous Sponges	     
 		Class:  Hexactinellidae – Glass Sponges	    										Class: Demospongiae – People Sponges		     
	Phylum: Cnidaria				        
	Class:  Hydrozoa - Hydrozoans	  	
Class: Scyphozoa – Sea Jellies	    		
			Class: Anthozoa – Flower Animals		        
		Phylum: Ctenophora – Comb Jellies			
Lophotrochozoa	
Phylum: Platyhelminthes - Flatworms		   	    
			Class: Turbellaria - Planarians				
			Class: Trematoda – Flukes					 
			Class: Cestoidea – Tapeworms			     
	Phylum: Rotifera - Rotifers				
         	        	Phylum: Ectoprocta – Bryozoans
Phylum: Brachiopoda – Lamp Shells
Phylum: Nemertea – Proboscis Worm			     		     
Phylum: Annelida									           
			Class: Clitellata	- Worms with a Clitellum				
				Clade: Oligochaeta
				Clade: Hirundea
			Class: Polychaeta – Traveling Worms			
		Phylum: Mollusca – Soft Bodied				
			Class: Monoplacophora – Monoplacophorans        
		Class: Polyplacophora – Chitons		   	           
		Class: Bivalvia – Bivalves					
		Class: Gastropoda – Gastropods		           	           
		Class: Scaphopoda – Tusk Shells				
			Class: Cephalopoda – Octopus/Squid		           	         
Ecdysozoa			
Phylum: Onychophora – Walking Worms
Phylum: Tardigrada – Water Bears	
Phylum: Nematoda – Roundworms				
Phylum: Arthropoda – Jointed Legs				
	     	     Subphylum: Trilobata - Trilobites			           
	     	     Subphylum: Chelicerata – Lip arms				
Class: Eurypterids – Water Scorpions			
			Class: Merostomata – Horseshoe Crabs			
			Class: Pycnogonida – Sea Spiders			           
			Class: Arachnida – Arachnids				
		     Subphylum: Myriapoda					           
			Class: Diplopoda – Millipedes				
	Class: Chilopoda – Centipedes			           
     Subphylum: Hexapoda						
			Class: Insecta – Insects					
		     Subphylum: Crustacea – Crustaceans				
			     Group: Decapoda – Decapods				
     Group: Isopoda – Isopods				
			     Group: Copepoda – Copepods				
			     Group: Cirrepedia - Barnacles				
	Deuterostomia
Phylum: Echinodermata						
Class:  Asteroidea – Sea Stars				
			Class:  Ophiuroidea – Brittle Stars				
			Class:  Echinodea – Sea Urchins				
Class:  Holothuroidea – Sea Cucumber			
			Class:  Crinodea – Feather Stars				
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INTRODUCTION TO THE ANIMALS (INVERTEBRATE CLASSIFICATION) – Lab 5
	Animals are multicellular, heterotrophic eukaryotes that ingest materials and store carbohydrate reserves as glycogen or fat.  They lack cell walls and their multicelluar bodies are held together by proteins called collagen.  Many animals have two types of specialized cells not seen in other multicellular organisms: muscle cells and nerve cells.  The ability to move and conduct nerve impulses is critical for these organisms and lead to the adaptations that make them different from fungi and plants.  Animals are thought to belong to the Supergroup Unikonta because they have similar myosin proteins and multiple genes in common with fungi, amoebozoans, and choanoflagellates.  Animals inhabit nearly all aquatic and terrestrial habitats of the biosphere.  The majority of the animals are marine.  The animals we will be studying for this practical are usually referred to as invertebrates (animals without backbones) and account for 95% of the animal species.  The classification below will be used for the next two labs.  For the first lab, we will examine the animals from Porifera to Mollusca.  We will examine the rest of the list next week.  For this practical, we will also examine invertebrate animals from three different levels of organization: the cellular level (Porifera), the tissue level (Cnidaria), and the organ level (Platyhelminethes to Echinodermata).  We will be investigating the evolutionary changes seen in the digestive, excretory, circulatory, nervous, and reproductive systems as the animal phyla become more “advanced”.


Station 1 – Animal Tissues
	Although Animals have a complex body plan, they are based on a limited set of cell and tissue types.  Animal Tissues fall into four main categories:  Epithelial Tissue, Connective Tissue, Muscle Tissue and Nervous Tissue.  You will be asked to identify the following tissues.

	Epithelial Tissues
	Connective Tissues
	Muscle Tissues
	Nervous Tissue

	



Simple Squamous
	



Loose Connective
	



Skeletal Muscle
	



Neuron

	



Simple Cuboidal
	



Fibrous Connective
	



Smooth Muscle
	

	



Simple Columnar
	



Cartilage
	



Cardiac Muscle
	

	



Stratified Columnar
	



Bone
	


	

	


Pseudostratified Columnar
	



Adipose
	




	



Station 2 – Phylum: Porifera

1. What characteristic is responsible for the branching off of sponges from the other animals?


2. What level of organization do they demonstrate?


3. What does the word “Porifera” mean?


4. What is the name of the flagellated cells seen in sponges?



5. What characteristics are used to divide this phylum into classes?

6. When did they show up in the fossil record?  What time does the molecular clock information suggest?

7. Where are they distributed?  Where do they live?


Station 3 – Phylum Porifera
	
	Level of Organization

	Cellular level

	Tissue Layers
	No true tissues


	Type of Digestive System

	None
What type of digestion do they have?  Intracellular

	Type of Excretory System

	None 

	Type of Circulatory System

	None

	Type of Respiratory System

	None

	Type of Nervous System

	None, local reactions

	Type of Body Cavity

	None

	Type of Asexual Reproduction

	Budding or gemmules

	Type of Sexual Reproduction

	Eggs and sperm





Station 4 – Sponge Body Types and Skeletal Structures
Be able to recognize the different body types and the different types of skeletal structures in sponges.

1. What is the name of the central cavity?


2. What is the name of the large opening at the top of the sponge?


3. What are the three body types found in sponges and where are the flagellated cells in each type?

[image: ][image: ]
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4. What are the names of the skeletal structures seen in sponges?  What are they made of?


Station 5 – Sponge Anatomy (Syconoid Canal Structure)
[image: http://classconnection.s3.amazonaws.com/349/flashcards/326349/jpg/capture21320202820665.jpg][image: scypha40]	The body surface of a syconoid sponge contains numerous incurrent pores called ostia, which open into canals lined with pinacocytes called incurrent canals.  Water exits these canals through an opening called the prosopyle.  Water will than move into canals that are lined with choanocytes (flagellated collar cells) called radial canals.  The choanocytes are used to propel water through the sponge.  The water exits the radial canals through an opening called the apopyle and enters a large chamber called the spongocoel, which is also lined with pinacocytes.  Water exits the sponge through a large opening called the osculum.  Examine a slide of a syconoid canal system and be able to identify the following structures:  ostia, incurrent canal, prosopyle, radial canal, apopyle, spongocoel, and osculum.  

1.  Spongocoel
2.  Apopyle
3.  Radial Canal
4.  Incurrent Canal
5. Ostia

Not pointed at
   Prosopyle - Opening between canals
   Osculum – Large opening at top of sponge

             Syconoid Canal Type
Station 6 – Class Calcarea
	Be able to identify the sponge body types, skeletal types, and examples for this class of sponge.

1. What shape do these sponges demonstrate?


2. What body types do they demonstrate?


3. What skeletal type do they have?

4. Where are they found?

5. What type of habitat are they found in?



Station 7 – Class Hexactinellidae
	Be able to identify the sponge body types, skeletal types, and examples for this class of sponge.

1. What are these sponges often referred to as?


2. What body types do they demonstrate?


3. What skeletal type do they have?

4. Where are they found?  Where are they particularly common?

5. What type of habitat are they found in?


Station 8 – Class Demospongiae
	Be able to identify the sponge body types, skeletal types, and examples for this class of sponge.

1. What % of this phylum is made up from this class?

2. Which part of this class is the most economically important to humans?

3. What body types do they demonstrate?


4. What skeletal type do they have?

5. Where are they found?  

6. What type of habitat are they found in?


Station 9 – Phylum: Cnidara

1. What characteristic is responsible for the branching off of Cnidarians from the other animals?


2. What level of organization do they demonstrate?


3. How many tissue layers do these organisms have?


4. What two body forms do these organisms demonstrate?


5. What is the name of the central cavity?


6. What is the name of the stinging capsule these organisms use to capture food?

7. When did this phylum show up in evolutionary history?

8. What is this phyla found?



Station 10 – Phylum Cnidaria

	Level of Organization

	Tissue level

	Tissue Layers
	Diploblastic
What is the name of the noncellular “layer”?  Mesoglea

	Type of Digestive System

	Gastrovascular Cavity
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	None 

	Type of Circulatory System

	None

	Type of Respiratory System

	None

	Type of Nervous System

	Nerve net

	Type of Body Cavity

	None

	Type of Asexual Reproduction

	Budding

	Type of Sexual Reproduction

	Gametes, monoecious or dioecious




Station 11 – Class Hydrozoa
	Be able to recognize the examples given in this class.  

1. What type of animals are hydrozoa usually?


2. What body types do they demonstrate?  


3. What is the name of the “shelf” seen on the medusa?

4. How are the polyps usually arranged?

5. Where is this class found?  



Station 12 – Class: Hydrozoa - Hydra

1. What body form do they possess?


2. How do they reproduce asexually?  Sexually?



3. Why are they especially interesting to biologists?

4. Where are they found?

5. What habitat are they found in?

6. What is their diet?

Observe a prepared slide of the fresh water organism Hydra under a dissecting scope.  You will need to be able to identify the following structures: tentacles, mouth, gastrovascular cavity, epidermis, gastrodermis, basal disc, and the mesoglea.


[image: ]     [image: http://www.occc.edu/biologylabs/Images/Porifera_Cnidaria/Hydra_X%20copy.JPG]You need to be able to identify the following structures: E) tentacles, mouth, A) gastrovascular cavity, C) epidermis, B) gastrodermis, D) mesoglea and F) basal disc 

F
E

                L.S. of Hydra 
Station 13 – Class Hydrozoa (Hydra Reproduction)

Be able to recognize the following structures: bud, ovaries, and testes.  
[image: http://siera104.com/images/bio/cndaria/ovary.jpg][image: http://siera104.com/images/bio/cndaria/testes.jpg][image: http://www.corbisimages.com/images/Corbis-42-26608397.jpg?size=67&uid=de905750-0d5d-4f8e-89c4-18bb22bca533]











			          (Budding)			(Testes)		        Ovary)
Asexual Reproduction			Sexual Reproduction
			               	             

Station 14 – Class Hydrozoa - Obelia

1. What body form do they possess?


2. What is the specialized structure used for feeding?  For reproduction?


3. Where are they found?  Where are the medusa commonly found?

4. What habitat are they found in?

5. What is their diet?

	Obelia is a marine, colonial animal that illustrates the phenomenon of alteration of generations because it alternates between the asexual polyp form and the sexual medusa form.  Examine prepared slides of Obelia hydroids and their medusa.  Be able to identify the following structures and know their functions: hydranth, gonangium, and the basal disc in the polyp, and tentacles, manubrium, radial canals, gonads, and mouth in the medusa.  
[image: http://siera104.com/images/bio/cndaria/obelia_polyp_stage.jpg][image: http://drpeatbiology.weebly.com/uploads/1/0/1/3/10138762/6494621_orig.png]










Polyp						Medusa
Station 15 – Class Hydrozoa - Portuguese Man of War

1. What body form do they possess?  What is it made up of?


2. What is the name of the specialized structure used as a float?

3. What do the stings cause?


4. Where are they found? 

5. What habitat are they found in?

6. What is their diet?


Station 16 – Class Hydrozoa - Gonionemus

1. What body form do they possess?

2. What is it often called?

3. Where are they found?  Where are the medusa commonly found?

4. What habitat are they found in?

5. What is their diet?


Station 17 – Class Scyphozoa
	Be able to recognize the examples given in this class.  

1. What are these individuals usually called?


2. What makes the medusa different from the hydrozoa?  



3. Where are they found?   



4. What habitats are they found in?





Station 18 – Class Scyphozoa – Moon Jellies (Aurelia)
	Be able to recognize the examples given in this class.  

1. How are these jellies often recognized?

2. What are they only capable of when they swim?

3. Where are they found? 

4. What habitat are they found in?

5. What is their diet?


Station 19 – Class Anthozoa
	Be able to recognize the examples given in this class.  

1. What makes this class different from the other cnidarians?  

2. What does the word Anthozoa mean?

3. How are they grouped?


4. Where are they found?  



5. What habitats are they found in?


Station 20 – Class Anthozoa – Sea Anemones
	Be able to recognize the examples given in this class.  

1. What body shape do they have?

2. What color are they?

3. Where are they found? 

4. What habitat are they found in?

5. What is their diet?







Station 21 – Class Anthozoa – Coral
	Be able to recognize the examples given in this class.  

1. What is a coral group?

2. What do these species create over generations?

3. Where are they found? 

4. What habitat are they found in?

5. What is their diet?  What is the name of the symbiotic algae?



Station 22 – Class Anthozoa – Sea Fans
	Be able to recognize the examples given in this class.  

1. What structure do the polyps take?

2. What chemical do they produce?  What is it used for?

3. Where are they found? 

4. What habitat are they found in?

5. What is their diet? 




Station 23 – Phylum: Ctenophora 
	Be able to recognize the example. 

1. How are these animals separated from others?

2. What type of organization do they have?

3. What is their body plan?

4. What does the word ctenophore mean?

5. How do these organisms differ from the Cnidarians?

6. What are they known for among the animal kingdom?

7. When did they show up in the evolutionary history?

8. Where are they found?

Station 24 – Lophotrochozoans

1. What is the evidence that these protostome animals are monophyletic?

2. What phyla belong to this clade?


3. What are the two main groups and what characteristics do they have?


Station 25 – Phylum: Platyhelminthes  

1. What characteristic is responsible for the branching off of the flatworms from earlier animals?  What characteristic first shows up in this phylum?

2. What level of organization do these organisms demonstrate?


3. How many tissue layers do these organisms have?


4. What type of digestive system is seen in these animals?

5. When did they show up in the evolutionary history?

6. Where are they found?

Station 26 – Phylum: Platyhelminthes

	Level of Organization

	Organ-system level

	Tissue Layers
	Triploblastic


	Type of Digestive System

	Gastrovascular Cavity
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	Protonephridia (flame cells)

	Type of Circulatory System

	None

	Type of Respiratory System

	None

	Type of Nervous System

	Pair of anterior ganglia with longitudinal nerve cords

	Type of Body Cavity

	Acoelomate

	Type of Asexual Reproduction

	Regeneration

	Type of Sexual Reproduction

	Gametes, usually monoecious


Station 27 – Class Turbellarians – Flatworms
	Be able to recognize the examples given in this class.  

1. What flatworms are included in this class?

2. What are they known for?

3. Where are they found? 

4. What habitat are they found in?


Station 28 – Class: Turbellarians - Planaria
	
1. What is the name of the eyespots and what is their function?

2. What is the name of the bumps on the side of their head and what is their function?

3. What are they known for?

4. Where are they found? 

5. What habitat are they found in?

6. The fresh water turbellarian (Dugesia tigrina) is a flatworm that is found in ponds and streams.  Most species of turbellarians are marine species.  You will be held responsible for the following external body parts: two ocelli, two auricles, and the tubular sucking pharynx.  Also be able to distinguish between the anterior and posterior ends.  You will also be held responsible for the following internal body parts:  the anterior and the two posterior intestines (triclads), the gastrovascular cavity and the mouth.  

7. You will also be asked to look at cross sections through three different parts of a flatworm.  You need to be able to identify where the cross section is taken from and the following structures:  anterior and posterior branches of the intestine, the pharynx, epidermis, and the gastrodermis.  

[image: http://faculty.baruch.cuny.edu/jwahlert/bio1003/images/platyhelminthes/planaria_cs.jpg]
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Station 29 – Class: Trematoda - Flukes
	
1. What is the name of the “skin” in these organisms?

2. What type of hosts harbor species that parasitize humans?

3. Where are they found?

4. What habitats are they found in?

5. In this lab, you will study the Sheep Liver Fluke.  You need to know the internal structure of the adult liver fluke.  You will be held responsible for the following structures: mouth, pharynx, oral sucker, ventral sucker, esophagus, intestine, testes, ovaries, uterus (with eggs), shell gland (unknown function) and yolk glands (produces yolk).  H
E


Know the following structures: C
B

[image: http://ocw.tufts.edu/data/72/1362317/1368958/1376048_xlarge.jpg]	A: Oral Sucker
	B: Pharynx
	C: Ventral Sucker
	D: TestesA

	E: Ovaries
	F: Uterus
	G: Shell Gland (unknown)
	H: Yolk Gland (produces yolk)
 F






D
G





Station 30 – Class: Trematoda – Human Liver Fluke (Chloronchis sp.)
	
1. Where is this species found in humans?

2. How many people do they infect?

3. Where are they found?

4. What are their hosts?

5. How are humans infected by this species?




Station 31 – Class: Trematoda – Chinese Liver Fluke (Schistosoma mansoni )
	
1. How are humans infected by this species?


2. Where is this species found in humans?

3. How many countries is this species found in?  Which ones is it predominant?


4. What are their hosts?




Station 32 – Class Cestoidea – Tapeworms
	Be able to recognize the examples given in this class.  

1. What is the common name of these animals?

2. Where do the adults typically live?  The juveniles?

3. What is the name of the head of a tapeworm?

4. What is the name of the body parts of a tapeworm?

5. Where are they found? 

6. What habitat are they found in?

7. In this lab, you will be studying the tapeworm (Taenia pisiformes).  You will also be asked to identify the following structures: scolex, hooks, rostellum, suckers, proglottids, uterus, ovary, yolk gland, testes, ductus deferens, genital pore, and vagina.  
[image: http://classconnection.s3.amazonaws.com/490/flashcards/653909/jpg/tapeworm---mature-proglottids.jpg]
[image: _taenia_sco40x]














Scolex					  	            Mature Proglottid
   Station 33 – Phylum: Rotifera

1. What type of coelom do they possess?

2. What type of digestive system do they have?

3. What level of organization do these organisms demonstrate?

4. How many tissue layers do these organisms have?

5. What does the word “rotifer” mean?

6. What two characteristics do these animals have?


7. When are they first found in the evolutionary history?

8. What habitat are they found in?


Station 34 – Phylum Ectoprocta

1. What does Ectoproct mean?

2. What does their common name (Bryozoans) mean?

3. When are they first found in the evolutionary history?

4. Where are they found?


Station 35 – Phylum Brachiopoda

1. How do these animals differ from clams?

2. When are they first found in the evolutionary history?

3. Where are they found? 


Station 36 – Phylum: Nemertea

1. What three characteristics do proboscis worms have that are not found in other “flatworms”?

2. Why is their phylogenetic position being debated?

3. Where are they found?

4. What habitats are they found in?

Station 37 – Phylum: Annelida 

1. What characteristic is responsible for the branching off of the segmented worms from earlier animals?


2. What level of organization do these organisms demonstrate?


3. How many tissue layers do these organisms have?


4. What is the name of the bristles seen on some of these animals?


5. What is the name of the side feet seen in some animals?

6. When do they appear in the evolutionary history?

7. What habitats are they found in?


Station 38 – Phylum: Annelida

	Level of Organization

	Organ-system level

	Tissue Layers
	Triploblastic


	Type of Digestive System

	Alimentary Canal
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	Metanephridia

	Type of Circulatory System

	Closed system without true heart

	Type of Respiratory System

	Skin, Gills or Parapodia

	Type of Nervous System

	Ventral nerve cord with dorsal cerebral ganglia and pair of ganglia in each segment

	Type of Body Cavity

	Eucoelomate

	Type of Asexual Reproduction

	Budding

	Type of Sexual Reproduction
	Gametes, monoecious or dioecious









Station 39 – Class: Clitellata
	
1. What two former classes are now currently combined into this class and their status is lowered to clades?


2. How many setae do they have?


3. Do they have parapodia?

4. What is the name of the unique reproductive organ and what is its function?

5. What is the evolutionary history of this class?

6. What habitats are these organisms found in?


Station 40 – Clade: Oligochaeta

1. What unique character do they have?

2. Where are they found?

3. What is their diet?


Station 41 – Clade: Hirundea

1. What does the name mean?

2. How do they move?

3. Where are they found?

4. What do they eat?

Station 42 - Dissection of the Earthworm

EXTERNAL STRUCTURES 
	You will be held responsible for the following external features: clitellum, prostomium, setae, mouth and anus.  

INTERNAL STRUCTURES 
	You will need to do this dissection carefully so you can see all the internal structures.  You will need to pin the specimen, dorsal side up; with a pin through the muscular pharynx (between segment IV and V) leaning the pins forward to avoid blocking the view.  Stretch the specimen slightly and place a pin behind the clitellum, leaning the pin backwards.  Make a longitudinal, dorsal incision along the median line, beginning at the clitellum and cutting anteriorly.  Pin the segments with just enough pins to hold the dissection in position pointing the pins outward to avoid blocking the view.  Be very careful when dissecting the last 5 segments at the anterior end, or you will destroy the pharynx and the nervous system.  
DIGESTIVE SYSTEM 
	You need to be able to identify the following structures of the digestive system: mouth, pharynx, esophagus, crop, gizzard, intestine, and anus.

CIRCULATORY SYSTEM
	You need to be able to identify the following structures of the circulatory system:  5 aortic arches, dorsal vessel, and the ventral vessel.


REPRODUCTIVE SYSTEM 
	You need to be able to identify the following structures of the reproductive system: the male sex organs (three pairs of seminal vesicles which store sperm made from the testes), and the female sex organs (ovaries and the seminal receptacles, which store sperm from another worm)

NERVOUS SYSTEM  
	You need to be able to identify the following structures of the nervous system:  cerebral ganglion and the ventral nerve cord.
 
EXCRETORY AND RESPIRATORY SYSTEMS
[image: C:\Users\mcooper\Pictures\2013-10-24 worm dissection\worm dissection 001.jpg]	You need to be able to identify the following structures of the excretory system: metanephredia and the skin.



[image: http://txredworms.files.wordpress.com/2011/01/screen-shot-2011-01-06-at-11-43-26-am.png?w=490]







Station 43- Class: Polychaeta

1. How many setae do they have?


2. [image: http://faculty.clintoncc.suny.edu/faculty/Michael.Gregory/files/Bio%20102/Bio%20102%20Laboratory/Animal%20Diversity/Lophotrochozoans/img013.jpg]Do they have parapodia?

3. Know the following structures in a sandworm

A.  Parapodia with setaeC
A

	B.  Mouth
	C.  Prostomium
	D.  Tentacles
	E.  Palps
E

4. What is the evolutionary history of this class? 

5. What habitats are these organisms found in?
D
Bou







Station 44 – Phylum: Mollusca

1. What characteristic is responsible for the branching off of the mollusks from earlier animals?  



2. What level of organization do these organisms demonstrate?


3. How many tissue layers do these organisms have?


4. What is the shell made of?

5. What three body parts do they all have?



6. What structure do most of these animals have?  Be able to recognize it under the microscope.

7. When did they show up in the evolutionary history?

8. Where are they found? 



Station 45 – Phylum: Mollusca

	Level of Organization

	Organ-system level

	Tissue Layers
	Triploblastic


	Type of Digestive System

	Alimentary Canal
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	Metanephridia

	Type of Circulatory System

	Open system with 3 chambered heart

	Type of Respiratory System

	Gills or Lungs

	Type of Nervous System

	Paired cerebral ganglia or nerve ring with nerve cords

	Type of Body Cavity

	Eucoelomate

	Type of Asexual Reproduction

	None

	Type of Sexual Reproduction

	Gametes, monoecious or dioecious




Station 46 – Class: Monoplacophora
Be able to recognize the example given in this class.  

1. What is different about this group compared to other mollusks?

2. What is the foot used for?

3. Do they have a head?

4. Do they have a radula?

5. When were the living species discovered?

6. Where are they found? 

7. What habitat are they found in?









Station 47 – Class: Polyplacophora
Be able to recognize the examples given in this class.  

1. What is the common name of this species?

2. What is the foot used for?

3. Do they have a head?

4. Do they have a radula?

5. What is unique about their shell?

6. Where are they found? 

7. What habitat are they found in?



Station 48 – Class: Gastropoda
Be able to recognize the examples given in this class.  

1. What is the common names of these species?

2. What is the foot used for?

3. Do they have a head?

4. Do they have a radula?

5. What is unique about their shell? What is it called when it spirals right?  Left?  What is the process called?  What is the name of the process when they un-spirals?




6. Where are they found? 

7. What habitat are they found in?




Station 50 – Class: Scaphopoda
Be able to recognize the examples given in this class.  

1. What is the common names of these species?

2. What is the foot used for?

3. Do they have a head?

4. Do they have a radula?  What is it used for?



5. Where are they found?  

6. What habitat are they found in?


Station 51 – Class: Bivalvia
Be able to recognize the examples given in this class.  

1. How do they look different than other mollusks?


2. What are the common names of some of these species?

3. What is the foot used for?

4. Do they have a head?

5. Do they have a radula?

6. Where are they found? 

7. What habitat are they found in?



Station 52 – Phylum: Mollusca	Dissection – In Lab Room
	The example used for this class is the fresh water clam.  They inhabit our ponds, lakes and streams, moving over the soft bottoms.  They are filter feeders and feed on minute plant and animal material.  

External Anatomy
	You will be held responsible for the external anatomy of the clam or mussel.  The two valves (or shells) held together by a hinge ligament on the dorsal surface.  Near the anterior end of the ligament is a swollen area called the umbo.  You will be held responsible for the following structures: anterior and posterior ends, dorsal and ventral sides, right and left valves, hinge ligament, and the umbo.



Internal Structures 
	You will need to open the valves very carefully by prying them apart until the parts inside can be seen.  Place the animal so the left valve is facing upward.  Inside, you should be able to locate the mantle, a flap of tissue that is attached to the shell.  With your scalpel, separate the mantle from the left valve.  Holding the valves shut are two large muscles, the anterior and posterior adductor muscles.  You will need to cut through these two muscles to open the valve for further dissection.

VALVE MUSCLE SCARS 
	On the inside surface of a valve, you are able to locate the scars left by the various muscles attached to the valve along with the scar left from the mantle.  You will be held responsible for the location and function of
The following structures: Anterior and Posterior adductor muscles (keep valves closed), anterior retractor and posterior retractor muscles (pulls in foot), anterior protractor muscle (pushes out foot), the hinge ligament (open valves) and the pallial line (formed by the mantle).  You will also be held responsible for the structure of the shell’s three layers and what they are made of: the outer layer called the periostracum, layer (protein), the middle layer called the prismatic layer (calcium carbonate mixed with protein), and the inner layer called the nacreous layer (calcium carbonate).

VISIBLE INTERNAL STRUCTURES 
	Observe the posterior margins of the two mantles with the hinge facing up.  They form two openings in the back that allow water to pass in and out of.  The opening on the bottom (ventral side) is called the incurrent siphon and allows food-laden water to pass into the mollusk.  The opening on the top (dorsal side) is called the excurrent siphon and allows waste-laden water to pass out of the mollusk.  Carefully removing the left mantle, locate the visceral mass and the muscular foot.  Located on either side of the visceral mass, is the gills used for which surround the mouth.  Dorsal to the gills is the pericardial cavity, which is covered by a thin membrane called the pericardium.  You will be held responsible for the following structures: incurrent and excurrent siphons, the mantle, the foot, the gills, the mouth, the labial palps, the pericardial cavity, and the pericardium. 

CIRCULATORY AND EXCRETORY SYSTEMS 
	Carefully cut open the pericardial cavity, removing only the amount of pericardium necessary to see the heart.  The heart consists of three chambers: two paper thin triangular atria and one ventricle.   A portion of the intestine runs through the ventricle and then through the pericardial cavity.  Look for the anterior aorta running from the anterior end of the ventricle along the dorsal side of the rectum, and the posterior aorta, which runs from the posterior end on the ventral side of the rectum.  The kidney is a dark-colored organ lying near the base of the fills and just below the pericardial cavity.  You will be held responsible for the following structures: heart (atria and ventricle), pericardial cavity, pericardium, and the kidney.

DIGESTIVE AND REPRODUCTIVE SYSTEM
	Cut into the body wall of the visceral mass on the right side and cut open the muscular foot.  You will be held responsible for the following structures: mouth, digestive (green) gland, intestine, rectum and anus.  The yellowish mass around the intestine is the gonads of the animal. 
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Station 52 – Class: Cephalopoda
Be able to recognize the examples given in this class.  

1. What is the common names of these species?

2. What is the foot used for?

3. Do they have a head?

4. Do they have a radula?

5. Do they have a shell? 

6. How do they move?

7. What are they known for among the invertebrates?

8. Where are they found? 

9. What habitat are they found in?








INTRODUCTION TO THE ANIMALS (INVERTEBRATE CLASSIFICATION) – Lab 6
This lab continues exploring the invertebrate animals which we started in last week’s lab.  This lab will continue exploring the rest of the invertebrate groups beginning with the Ecdysozoa which includes the nematodes, arthropods and a couple of small phyla and continues through the Deuterostomia by exploring the Echinoderms.  

Station 1 – Ecdysozoa

1. What is the evidence that these protostome animals are monophyletic?

2. What phyla belong to this clade?


3. What is the morphological character they share?  What is this process called?


Station 2 – Phylum: Onychophora
	Be able to recognize the example.

1. What are the common names for this organism?

2. What two groups were they once thought to be a “link” between?


3. What do they have in common with each group?



4. What group are they thought to be most closely related to today?

5. When do they show up in the evolutionary history?

6. Where are they found?


Station 3 – Tardigrada
	
1. What is the common name of this organism?

2. What is the term used for organisms that can be found in extreme conditions?

3. What range of temperature can they withstand?  What pressures can they withstand?  How much radiation can they be exposed to?


4. How long can they go without food and water?

5. When do they show up in the evolutionary history?

6. Where are they found?

Station 4 – Phylum: Nematoda

1. What characteristic is responsible for the branching off of the roundworms from earlier animals?


2. What type of digestive system is seen in these animals?

3. What level of organization do these organisms demonstrate?

4. How many tissue layers do these organisms have?

5. When do they show up in the evolutionary history?

6. Where are they found? 

Station 5 – Phylum: Nematoda

	Level of Organization

	Organ-system level

	Tissue Layers
	Triploblastic


	Type of Digestive System

	Alimentary canal
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	Waste exits the excretory pores

	Type of Circulatory System

	None

	Type of Respiratory System

	None

	Type of Nervous System

	Cerebral ganglia or nerve ring with anterior and posterior nerves

	Type of Body Cavity

	Pseudocoelomates
Why is it considered a “false cavity”?  It is not lined with mesoderm

	Type of Asexual Reproduction

	None

	Type of Sexual Reproduction

	Complicated life cyclesA
B




Station 6 – Phylum: Nematoda
Cross-section of a nematode – You will also be asked to examine 
the cross-section through a human intestinal worm.  You need to be able
to identify the following structures: D


A. Cuticle
B. Epidermis
C. PseudocoelC

D. Longitudinal muscle
E. Nerve cords
F. Intestines.F
E

Station 7– Phylum: Nematoda
	Be able to recognize the example for each (You need to know the genus name of these organisms).  
	Organism
	Description
	Unique Characteristic
	Biogeography
	Other Hosts
	Mode of Infection

	Ascaris lumbricoides

(Be able to identify the male from the female.)
	
	
	
	
	

	Necator Americanus




	
	
	
	
	

	Trichinella spiralis




	
	
	
	
	

	Enterobius vermicularis




	
	
	
	
	

	Macracanthorhynchus
hirudinaceus




	
	
	
	
	

	Tubatrix aceti




	
	
	
	
	

	Wucherieria Bancroft




	
	
	
	
	

	Dracunculiasis sp.




	
	
	
	
	





Station 8 – Phylum: Arthropoda

1. What characteristics are responsible for the branching off of the arthropods from earlier animals?



2. What characteristics do all arthropods have in common?



3. What level of organization do these organisms demonstrate?



4. How many tissue layers do these organisms have?

5. What are the 5 recognized subphyla in this phylum?



6. When do they show up in the evolutionary history?


7. Where are they found?


Station 9 – Phylum: Arthropoda

	Level of Organization

	Organ-system level

	Tissue Layers
	Triploblastic


	Type of Digestive System

	Alimentary Canal
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	Excretory glands and Malpighian tubules in some

	Type of Circulatory System

	Open system with dorsal contractile heart

	Type of Respiratory System

	Body surfaces, Skin, trachea, or book lungs

	Type of Nervous System

	Dorsal ganglia connected by nerve ring

	Type of Body Cavity

	Eucoelomates

	Type of Asexual Reproduction

	None

	Type of Sexual Reproduction

	Usually dioecious



Station 10 – Phylum: Arthropoda, Subphylum: Trilobita

1. What do they have in common with other arthropods?


2. How do they differ from other arthropods?



3. Where are they found today?


Station 11 – Phylum: Arthropoda, Subphylum: Chelicerata

1. How are the six pairs of appendages divided up?  How is the body divided?


2. Do they have a mandible?

3. Do they have antennae?
 


Station 12 – Subphylum: Chelicerata, Class: Eurypterids

1. What is their common name?

2. Where were they found?

3. What is special about this class?

4. Where are they now?


Station 13 – Subphylum: Chelicerata, Class: Merostomata

1. How are their appendages arranged?


2. What do their larvae resemble?

3. Where are they found?  

4. What type of habitat do they live in?






Station 14 – Subphylum: Chelicerata, Class: Pycnogonida

1. How are their appendages arranged?


2. How may the appendages change?

3. Where are they found?  

4. What type of habitat do they live in?



Station 15 – Subphylum: Chelicerata, Class: Arachnida

1. What does this class include?


2. What additional characteristics do they have?


3. How are their appendages modified?

Spiders:

Scorpions:

Ticks


4. Where are they found?  



5. What type of habitat do they live in?


Station 16 - Phylum: Arthropoda, Subphylum: Crustacea

1. How are their appendages modified? How are their bodies divided?


2. Do they have a mandible?


3. Do they have antennae?

4. What habitat do they live in?

5. Where are they found?
Station 17 – Crustacea Groups

	Group
	General Characteristics
	Questions
	Examples

	Isopoda



	
	Where are they found?


What do they eat?



	

	Decapoda



	
	Where are they found?


What do they eat?



	

	Copepoda
	



	Where are they found?


What do they eat?



	

	Cirripedia


	
	Where are they found?


What do they eat?



	



Station 18 – Phylum: Arthropoda, Subphylum: Myriapoda

1. How are their appendages modified?  How are their bodies divided?


2. Do they have a mandible?


3. How many antennae do they have?








Station 19 – Subphylum Myriapoda Classes

	Description
	
	Questions
	Examples

	Chilopoda

	
	1. How many legs per segment?


2. What do they eat?


3. Where are they found?




4. What habitats are they found in?





	

	Diplopoda
	
	1. How many legs per segment?


2. What do they eat?





3. Where are they found?




4. What habitats are they found in?






	











Station 20 – Phylum:Arthopoda, Subphylum:Hexapoda

1. How are their appendages modified?  How are their bodies divided?

2. Do they have a mandible?

3. How many antennae do they have?

4. What organism’s evolution may they have affected?

	Order
	Common Name
	Description

	Blattodea

	Cockroaches
	Flattened body, legs modified for rapid running

	Coleoptera
	Beetles

	Two pairs of wings, one thick, the other membranous, chewing mouthparts

	Dermaptera
	Earwigs

	Biting mouthparts and large posterior pincers

	Diptera
	Flies

	One pair of wings, sucking mouthparts

	Ephemeroptera

	May flies
	Long front legs, wings: front,  triangular
hind,  fan-shaped: Abdomen  w/ two filaments

	Hemiptera
	True Bugs

	Two pairs of wings, one thick, the other membranous, piercing or sucking mouthparts

	Homoptera

	Cidadas, Aphids, Scale Insects
	Wings held roof-like over body, piercing-sucking mouthparts

	Hymenoptera
	Ants, Bees, Wasps

	Social insects, two pairs of membranous wings

	Isoptera
	Termites

	Social insects, many wingless

	Lepidoptera
	Lepidoptera

	Two pairs of wings covered with scales, long proboscis

	Megaloptera
	Alder and Dobson flies
	Enlarged and fan-folded anal area of their hind wings

	Neuroptera
	Antlions, Lacewings

	Four membranous wings, forewings and hindwings the same size, chewing mouthparts

	Odonata
	Dragonflies, Damselflies

	Large; long narrow, membranous wings; long slender body

	Orthoptera
	Grasshoppers

	Large hind legs for jumping, two pairs of wings, (one leathery, one membranous)

	Phasmatoidea
	Stick Insects

	Mimic plants

	Siphonaptera
	Fleas

	Wingless and compressed laterally, legs modified for jumping

	Thysanura
	Silverfish

	Small, wingless, reduced eyes

	Trichoptera
	Caddisflies

	Two pairs of hairy wings with chewing or lapping mouthparts













Phasmatoide
Phasmatoide


Station 21 – Insect Sounds

	You will be held responsible for the following insect sounds:

Field Cricket		Honey Bees		Cicada	Grasshopper		Mosquito

Station 22 - DISSECTION: GRASSHOPPER – In Lab Room
	We will be using the external anatomy of a grasshopper to demonstrate insect characteristics.  Place a preserved specimen in a dissection pan.  You will be asked to recognize the following structures: head, prothorax, mesothorax, metathorax, abdomen, antenna, compound eyes, simple eyes, labrum (upper lip), maxilla with palps, labium, (lower lip) with palps, mandible, wings, coxa, trochanter, femur, tibia, and tarsus.  Use the handouts and the lab manual to help distinguish these parts.  Also be able to identify the difference between a male and female grasshopper.

[image: C:\Users\mcooper\Pictures\Grasshopper06D.jpg]
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Station 23 - DISSECTION: CRAYFISH – In Lab Room
	We will be using the anatomy of a crayfish to demonstrate arthropod characteristics.



EXTERNAL FEATURES 
	You will be held responsible for the following external features: cephalothorax, abdomen, carapace, cervical groove, gills, rostrum, telson, eyes, antennules, antennae, mandible, first maxilla, second maxilla, first maxilliped, second maxilliped, third maxilliped, uropod, chelipeds, walking legs, and swimmerets, Be sure you can recognize the structures above and their functions.  Be sure you can also identify the difference between the male and female crayfish. 


[image: C:\Users\mcooper\Pictures\2013-10-24 crayfish1\crayfish1 001.jpg]
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Station 24 – Deuterostommia

1. What phyla belong to this clade?


2. What is the morphological character they share? 




Station 25 – Phylum: Echinodermata

1. What characteristic is unique to echinoderms?

2. What type of symmetry do these organisms demonstrate?

3. What does the word “echinodermata” mean?

4. What type of development do these animals have?

5. When did they appear in the evolutionary history?

6. Where are they found?


Station 26 – Phylum: Echinodermata

	Level of Organization

	Organ-system level

	Tissue Layers
	Triploblastic


	Type of Digestive System

	Alimentary Canal
What type of digestion do they have?  Extra- and intracellular

	Type of Excretory System

	None

	Type of Circulatory System

	Reduced

	Type of Respiratory System

	Dermal Branchiae

	Type of Nervous System

	Ring and Radial nerves

	Type of Body Cavity

	Eucoelomates

	Type of Asexual Reproduction

	Regeneration

	Type of Sexual Reproduction

	Dioecious


Station 27 – Echinoderm Structures
Be able to recognize the following terms and the pedicellariae and bipinnaria larvae under the microscope.

Oral side:

Aboral side:

Madreporite:

Ambulacral Grooves:

Pedicellariae:

Papillae:

Bipinnaria larvae  
	
1. What is the function of the larvae?


2. Why is the shape important in echinoderm evolutionary history?



Station 28 – Class: Asteroidea
	Be able to recognize the examples at this station.

1. What characteristics do they have?



2. What unique characteristic do they have?



3. Is the ambulacral groove open or closed?

4. Where is the madreporite located?

5. Do they have pedicellariae?

6. Do they have dermal branchiae?

7. Where are they found?

8. What habitats are they found in?




Station 29 – Class: Ophiuroidea
	Be able to recognize the examples at this station.

1. What characteristics do they have?



2. What unique characteristic do they have?




3. Is the ambulacral groove open or closed?

4. Where is the madreporite located?

5. Do they have pedicellariae?

6. Do they have dermal branchiae?

7. Where are they found?

8. What habitats are they found in?




Station 30 – Class: Echinodea
	Be able to recognize the examples at this station.

1. What characteristics do they have?


2. What unique characteristic do they have?


3. Is the ambulacral groove open or closed?

4. Where is the madreporite located?

5. Do they have pedicellariae?

6. Do they have dermal branchiae?

7. What do they have instead of arms?

8. Where are they found?

9. What habitat are they found in?

Station 31 – Class: Holothuroidea
	Be able to recognize the examples at this station.

1. What characteristics are seen in this class?



2. What unique characteristic is seen in this class?



3. Is the ambulacral groove open or closed?

4. Where is the madreporite located?

5. Do they have pedicellariae?

6. Do they have dermal branchiae?

7. Where are they found?

8. What habitat are they found in?


Station 32 – Class: Crinodea 
	Be able to recognize the examples at this station.

1. What characteristics are seen in this class?



2. What is the unique characteristic is seen in this class?




3. Is the ambulacral groove open or closed?

4. Where is the madreporite located?

5. Do they have pedicellariae?

6. Do they have dermal branchiae?

7. How do these organism feed?

8. Where are they found?

9. What type of habitat are they found in?

Station 33 - DISSECTION – SEASTAR – In Lab Room

EXTERNAL ANATOMY 
	You will be held responsible for the following structures and their functions: central disk, arms, oral side, aboral side, spines, dermal branchiae, ocelli, madreporite, ambulacral grooves and tube feet.

INTERNAL ANATOMY 
	With a pair of scissors, cut the aboral wall of the ray along each side and across the top at the margin of the central disk.  Carefully lift the flap and examine the large perivesceral cavity, which is part of the coelom and contains the internal organs.  Now carefully remove the entire aboral surface of the disk but leave the madreporite in place by carefully dissecting around it.

DIGESTIVE SYSTEM 
	The mouth opens into tow stomachs: the cardiac stomach is located closest to the mouth and can be everted out of the mouth to help digest their prey and the pyloric stomach is located closest to the aboral side and is connected to the pyloric ceca, which pass into each arm and produce digestive enzymes.  Attached to the pyloric stomach, are small, saclike intestinal ceca.  You will be held responsible for the following structures: coelom, cardiac stomach, pyloric stomach, pyloric ceca, and the intestinal ceca.  

WATER VASCULAR SYSTEM 
20

[image: C:\Users\mcooper\Pictures\2013-10-24 seastar1\seastar1 001.jpg]	The vascular system of the seastar begins at the madreporite.  Water passes through the madreporite and passes into the stone canal, which brings water to the ring canal, which surrounds the mouth.  Passing from the ring canal into each arm, are the radial canals.  The radial canals are attached to the thin-walled bulb-shaped ampullae, which are connected to the tube feet by the transverse (lateral) canals.  You will be held responsible for the following structures: madreporite, stone canal, ring canal, radial canals, transverse (lateral) canals, ampullae, and tube feet.
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KEey 10 THE PRINCIPAL ORDERS
OF INSECTS*

The following key will enable you to place
your insects in the correct order. The use of a
two-choice, or dichotomous, key such as this
one is explained in Chapter 6. This key is
designed for use with adult (final instar) insects
and is therefore not suitable for the
identification of insect larvae. If you wish to
carry the identification to family, genus, or
species, consult one of the references listed at
the end of this key.

Terms Used in the Key

5

6

~

Cercus (pl., cerci) One of a pair of jointed
anal appendages.
Tarsus (pl., tarsi) The leg segment distal o
the tibia, consisting of one or more segments or
subdivisions.
With functional wings .. ...... A e 2
Without functional wings, or with forewings
thickened and concealing membranous
RinAWINgGS . oi e st e, bt 15

(1) Wings covered with minute scales; mouthparts
usually a coiled tube (butterflies, moths) . ... ...

......... ... Lepidoptera
ar, not covered with scales;
mouthparts not a coiled tube ... ..o “3
(2)  With one pair of wings (true flies) ... .. Diptera
With two pairs of wings . ................. 4
(3)  Wings long, narrow, fringed with long hairs, body

length 5 mm or less (thrips) . . . . Thysanoptera
Wings not narrow and fringed, body usually
longer:than S oo ol v el s .5
(4)  Abdomen with two or three threadlike “tails”;
hindwings small (mayflies) o
......................... Ephemeroptera
Abdomen with only short filaments or none;
hindwings larger ... . ........ e
(5)  Forewings clearly longer and with greater «

than hindwings = - toval o e

Forewings not longer, or only slightly long
hindwings, and with same or les:
RindWings: - e el R 9

(6)  Forewings noticeably hairy; antennae as long or

longer than body (caddis flies) . . . . Trichoptera
Wings transparent or translucent, not hairy;
antennae shorter than body .. .. ....... .. .8

Lepidoptera

Diptera

Thysanoptera

Ephemeroptera

Trichoptera

*Key adapted from Borror, D. J., and White, R. E.: 1970, A field guide to the insects of America north of Mexico, Boston,
Houghton Mifflin Co.
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Exercise 16

Tarsi 2-segmented or 3-segmented; body not
wasplikelor beelike: oo &, ch s e 14
Tarsi 5-segmented; usually wasplike or beelike
(sawflies, ichneumons, winged ants, wasps, bees)

......................... Hymenoptera
GRS PR ©)
Head prolonged ventrally into a beaklike

structure (scorpionflies) .. ........ Mecoptera
Head not prolonged ventrally . .......... .. 10

Antennae very short and bristlelike; eyes large;
abdomen long and slender (dragonflies,

damselflies)e T oime, i an S Odonata
Antennae not short and bristlelike; eyes moderate
to sthalliia st e saad, el s i s 11

Hindwings broader than forewings; cerci present

Gstoneflies): “iilva sonai il Plecoptera
Hindwings little if any broader than forewings;
cerciabsent il e S et S s 12

Mothlike; wings noticeably hairy and opaque;
antennae as long or longer than body (caddis

flies)e ccnnitel o Sotia B Trichoptera
Not mothlike; wings not noticeably hairy, usually
clear; antennae shorter than body . .. ..... .. 13

Wings with few cross veins; tarsi 4-segmented;
length to 8 mm (termites) . ... ....... Isoptera

(contined)
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Hymenoptera

Mecoptera

Odonata

Plecoptera

Trichoptera
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Wings with numerous cross veins; tarsi Neuroptera

5-segmented; length to 75 mm (fishflies,
dobsonflies, lacewings, ant lions) .. ...

-
<
Homoptera
14 (8)  Mouthparts sucking, beak arising from rear of :
head (cicadas, hoppers, aphids) .............
...... e e e T Homoptera ‘C
Mouthparts chewing, beak absent; body length
less than 7 mm (book lice, bar lice) L :
St : Pscoptera
15 (1)  Wings enti bsent: = i ot L2016 “:
Wings modified, forewings hard and leathery and
covering hindwings . .......... w27 Hymenoptera :
16 (15) Narrow-waisted, antlike (ants, wingless wasps) . . ':
el e . . Hymenoptera
Not narrow-waisted or antlike St wae :
w
L
17 (16) Body rarely flattened laterally; usually do not :
JUMP. i i el S S R e 18 Siphonaptera
Body flattened laterally; small jumping insects -
(fleas) ...........v.........Siphonaptera
18 (17) Parasites of birds and mammals; body nearly L
always flattened dorsoventrally ..o 19 ;
Never parasitic; body usually not flattened . .. 20 L
i
19 (18) Head as wide as or wider than thorax (chewing Mallophaga :
lice) & i & REL o e Mallophaga
Head narrower than thorax (sucking lice) ;
.......... . Anoplura
Anoplura
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Exercise 10

Abdomen with stylelike appendages or threadlike
tails (silverfish, bristletails) . ... .. .. Thysanura
Abdomen with neither styles nor tails ... .. .. 21

Abdomen with a forked tail-like jumping
mechanism (springtails) .. ..... .. Collembola
Abdomen lacking a jumping mechanism . . ... 22

Abdomen usually with two short tubes; small,
plump, soft-bodied (aphids, others) o
........................... Homoptera
Abdomen without tubes; usually not plump and
softbodied, . S fo e s B S s 23

Lacking pigment, whitish; soft-bodied .. ... .. 24
Distinctly pigmented; usually hard-bodied ... 25

Antennae long, hairlike; tarsi 2-segmented or
3-segmented (psocids) . . . . . ... Psocoptera
Antennae short, beadlike; tarsi 4-segmented
CLERMILES) s 2 i b SEd Ll ad Lan Isoptera

Body shape variable; length over 5 mm .. ... 26
Body narrow; length less than 5 mm (thrips) .. ..
..................... Thysanoptera

Antennae 4-segmented or 5-segmented;
mouthparts sucking (wingless bugs) ..........

(continied)

The Uniramia Arthropods
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Thysanura

Collembola

Homoptera

Isoptera

Hemiptera
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Antennae many-segmented: mouthparts chewing
(some cockroaches, walkingsticks) .. .........

27 (15) Abdomen with forcepslike cerci (earwigs) ... . . .

.......................... Dermaptera
Abdomen lacks forcepslike cerci .. ... ... 28
28 (27) Mouthparts sucking; beak usually elongate . .. 29
Mouthpaits chewing &« % Lol o 30

29 (28) Forewings nearly always thickened at base,
membranous at tip; beak rises from front or
bottom of head (true bugs) ... .... Hemiptera

Forewings of uniform texture throughout; beak
arises from hind part of head (hoppers) 3
......................... Homoptera

30 (28) Forewings with veins, at rest held rooflike over
abdomen or overlapping (grasshoppers, crickets,
cockroaches; mantids) . . ... .. ... Orthoptera

Forewings without veins, meeting in a straight
line down back (beetles) .. ....... Coleoptera
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Grasshopper - External Features (Female and Male)
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Labial palp

FIGURE 16-3 Head and mouthparts of the grasshopper.
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FIGURE 15-1 External structure of the crayfish. A, Dorsal view. B, Ventral view.
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FIGURE 152 Ventral views of crayfish, female and male.
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FIGURE 15-3 Appendages of the crayfish. Protopod unshaded; endopod in red; exopod in

black.
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FIGURE 17-3 Anatomy of the sea star.
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Water Vascular System of the Sea Star
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