Biology 120 Lab

Molluscs & Arthropods

Molluscs
Introduction 

In today's lab we will explore the diversity of the invertebrate Phylum Mollusca (Latin for soft body). There are approximately 110,000 extant species of molluscs. These are found mainly in the marine environment with many representatives in freshwater and terrestrial biomes.

Molluscs vary in size from tiny clams 0.5 millimeters in diameter to giant squids that reach 18 meters in length and do battle with sperm whales. However 80% of the molluscs are less than 5 centimeters in maximum shell size.
The evolutionary history of the molluscs is based on life in a shell. This is because most of the molluscs possess some sort of shell (although this trait has been lost independently in some Gastropoda and Cephalopoda.) The number of shell plates (also called valves) will vary from group to group, and tends to dictate the animals overall shape. For example, the Polyplacophora (chitons) possess eight plates, the Bivalvia has two plates, the Gastropoda and Cephalopoda only with one, and sometimes no plates. The shells in the four classes are homologous. The gills (called ctenidia in the molluscs), the radula, foot, and mantle are also homologous traits among the Mollusca. You should be able to identify each structure and be able to compare how the shapes of the homologous structures differ between the classes. These different forms provide a different function for the animal. You can ask yourself questions such as: Why are the ctenidia in the Bivalvia much larger than in any other molluscan class? Or, how does the foot differ in a gastropod compared to a cephalopod? To help you see some of the molluscan internal structures mussel and squid dissection models are on the display counter.
The phenomenon of adaptive radiation is seen again and again in evolution. The general idea is that some groups of organisms evolve innovative and highly successful traits or suite of adaptations that provide them with a competitive advantage over similar contemporary groups. This temporary release from competition gives the adapted group the liberty to increase their numbers greatly which allows them to increase their variability and number of new genotypes. These novel organisms can potentially "radiate" or find their way into open niches available in the habitat or into entirely new environments and evolve into new species. You have already seen examples of this in the plant kingdom with the waves of adaptive radiation that occurred in the gymnosperms and later, on a much greater scale, in the angiosperms.
Classification
In strictly pedagogical terms, we can use a non-existent creature called a

Hypothetical Ancestral Mollusc (HAM) as a starting point on which natural selection has acted to produce the variety of molluscan body plans that we see today. This HAM was a benthic animal adapted for life on hard surfaces, crawling around on its muscular ventral foot and using its radula to scrape algae and detritus. It was poorly cephalized with an anterior head and had a single, cap-shaped shell that could be clamped down to protect the visceral mass and other soft body parts. The mantle cavity enclosed several pairs of bipectinate ctenidia, or gills. See page 700 in your textbook for a diagram and description of the HAM (Generalized Molluscan Body Plan). As you make your observations, keep in mind these characteristics of the HAM. In general, these are the features that biologists use to group all molluscs into a single phylum, although you will find them modified in different ways among the animals that you observe today. How are these modifications (adaptations, right?) reflected in the current taxonomy of the group? Don't forget that the reduction of a given feature can be just as adaptive as its elaboration. In living specimens, the most easily observed of these features are the shell, foot, and (in some cases) the mantle. Other structures, such as the ctenidium and radula, are difficult to observe without dissection, and you will probably not be able to see them in the demonstrations available to you in this lab. However, this should not keep you from speculating about the nature of these structures. What can you infer from the fact that you CAN'T see them from the outside? Does this say anything about their function? Or about their "importance" to the animal?
Observe and draw the following Mollusk classes (on the exam you will be asked to identify Molluscs to class level along with there general characteristics):   
1. Class Polyplacophora

2. Class Bivalvia

3. Class Gastropoda

4. Class Cephalopoda
Draw Here:
Refer to the Clam dissection biosmount and answer the following questions:

External Anatomy

1. What is the function of a heavy shell? 
Internal Anatomy

1. What is a mantle?

2. What is the advantage of powerful adductor muscles? 
3. Explain the term mantle cavity. 

4. Explain how water enters and exits the mantle cavity. 

5. Does the clam have a respiratory organ? What type of respiratory organ? 

6. Why the clam is called a filter feeder? 

7. A clam has an open circulatory system. Explain. 
Arthropods
Introduction 

There are more species of arthropods than of any other group of living organisms. They have no rival in the complexity of their structural adaptations or in their ability to adapt to life in virtually all types of environments. Their wide geographical distribution has led to many interactions with our own species. Some species affect agriculture, clothing, and health. Others are important as major constituents of terrestrial and aquatic food chains. In this laboratory you will investigate the major structural characteristics of arthropods and examine some of the major trends of diversification within the group.
Arthropod Characteristics

Arthropods are characterized by the following:

A. Segmented body plan (metamerization), without internal separation of segments. In many arthropods groups, segments have become specialized into distinct body regions (tagmosis).
B. An outer exoskeleton of chitin, usually also hardened with the protein sclerotin (sclerotized) or with calcium carbonate.
C. Jointed appendages that have been modified for varied uses including legs, jaws, sucking tubes, gills, egg depositors, antennae, etc.
D. An open circulatory system with a hemocoel.
E. Dorsal brain and a ventral nerve cord.

Taxonomy: Phylum Arthropoda
1. Subphylum Trilobita (extinct, but once widespread) 

2. Subphylum Chelicerata 

Class Merostomata - horseshoe crabs 

Class Arachnida - spiders and scorpions 

3. Subphylum Crustacea - crabs, shrimp, lobsters, isopods, copepods 

4. Subphylum Myriapoda 

Class Chilopoda - centipedes 

Class Diplopoda - millipedes 

5. Subphylum Hexapoda 

Class Insecta 

Draw and label a representative member of different arthropod types.  Note:  Your drawing needs to be neat and of teaching quality (no exceptions).  If the drawing is bad, you won’t get any credit.  

Spider or scorpion

Insect

Anatomy of Crayfish
After viewing the crayfish dissection video, draw/label the external and internal anatomy of the crayfish. 

External Anatomy




Internal Anatomy
Anatomy of Crayfish

External Anatomy 
1. Has specialization of segments occurred? Explain. 
2. Do crayfish demonstrate cephalization? Explain. 
3. What sex is your specimen?
4. Has specialization of appendages occurred? Explain. 
Internal Anatomy 

1. How many rows of gills are there in your specimen? The outer row of gills are attached to thebase of certain appendages. Which ones? How many podobranchia do you find in your specimen? 
2. How many rows of arthrobranchia (gill attached to the joint area between the body and the first podomere of the leg) do you find in the specimen? 
3. Do you see any grinding stones ingested by the crayfish? If possible, identify what your specimen had been eating. 
LABORATORY REVIEW (You can answer these questions outside of class)

1. Jointed appendages and an exoskeleton are characteristic of what group of animals? 
2. Crayfish belong to what group of arthropods? 
3. A clam belongs to what group of molluscs? 
4. Molluscs, annelids, and arthropods are all what type of animal? 
5. A visceral mass, foot, and mantle are characteristic of what group of animals? 
6. All the animals studied today have what type of coelom? 
7. In a clam, the intestine passes through what organ belonging to another system? 
8. The clam is a filter feeder, but the squid is a(n) 
9. The arthropods are the first of the animal phyla to have what general characteristic? 
10. What type of excretory organs are attached to the intestine of a grasshopper? 
Comparative questions about form and function:
12. Compare respiratory organs in the crayfish and the grasshopper. How are these suitable to the habitat of each? 
13. For each of the following characteristics, name an animal with the characteristic, and state the characteristic’s advantages:

a. Closed circulatory system: 
b. Jointed appendages: 
