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Chapter 1: Introduction

	The study of zoology involves several aspects that must be grasped fully in order to do well in this course. A significant portion of your efforts will be spent in the area of taxonomy. The science of taxonomy provides an important framework for organizing animals into groups called taxa (singular taxon) that can be described as having distinct characteristics. You will be challenged in two ways by taxonomy. First, you must learn the names and ranks of the various taxa, which will provide a rough outline of the animal kingdom (Table 1.1). As you begin, be sure to always link the name of the taxon with its rank so that the association will become automatic in time. Second, you must be able to describe the primary characteristics of a taxon and have some idea how some of those characteristics are similar or different to those of other taxa. You will see that such comparisons often provide insight into the evolutionary relationships, or phylogeny, between taxa. 

Table 1.1. Hierarchical arrangement of taxonomic divisions, using the Rabid Wolf Spider (Rabidosa rabida) as an example. 

	Kingdom
Phylum
Class
Order
Family
Genus
Specific epithet
	Animalia
Arthropoda
Arachnida
Araneae
Lycosidae
Rabidosa
rabida



Note: there are also other taxonomic divisions found between the ones described above that describe the position of an organism in more detail. Examples include: subphylum, infraorder, subclass, superclass, etc. When referring to the name of a species, the genus is capitalized and the specific epithet is lowercase. Both terms are italicized, if typed, or underlined, if hand written.

In addition to taxonomy, you will learn about the anatomy of various organisms that are representative of the key taxa of the animal kingdom. A study of anatomy leads nicely into that of physiology, since function follows form. Often, we will also consider ecological interactions between different organisms and between organisms and their environment. We will also study how various morphological features develop embryologically, which will offer another insight into the evolutionary relationships between organisms. 
Taxa are given the descriptive names that are usually derived from Latin or Greek, so that the taxa themselves are universal to scientists regardless of their native language. Yet, in order to excel in anatomy, you must also develop a precision in the terminology that you apply to various organisms and their relationships. Thus, one of the first challenges of the zoology course is to adopt the proper usage of the anatomical terms in order to describe what you see in a dissection or on a microscope slide. 
[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-03-21 at 7.31.13 PM.png]
Figure 1.1. Rabidosa rabida.

Anatomical nomenclature is based on precise terms that can be grouped together as opposites. Anatomists never use terms like over/under, above/below, or in front of/behind of, because they know they are qualitative and relative to the observer. If a structure is above a second structure in an organism, is it now below that same reference structure if the organism is viewed in an inverted position? If so, did the structure move to a new position? Of course, this idea is ludicrous. Yet with more precise terms, you should be able to describe what you see to a classmate so that they will understand what you are seeing, even if they have yet to see it with their own eyes. Some anatomical terms are used much like x, y, and z coordinates can be used to describe position in a three-dimensional structure. The terms given (see below) will allow one to accurately describe the position of any anatomical structure. 

Anatomical position terms (Fig. 1.2):
· Dorsal (toward the back) vs. ventral (toward the belly)
· Anterior (toward the head) vs. posterior (toward the tail)
· Cranial, or cephalic (toward the head) vs. caudal (toward the tail)
· Rostral (toward the head) vs. caudal (toward the tail)
· Medial (toward the midline) vs. lateral (toward the sides)
· Distal (moving farther away) vs. proximal (moving closer)
· Afferent (coming in, or upstream to) vs. efferent (going out, or downstream to)
[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 10.42.13 PM.png]
Figure 1.2. Anatomical position terms relative to the body of a fish. 

When examining microscopic slides, it is also important to determine how the organism was divided to prepare the slide. There are several possibilities (Fig. 1.3):
· Transverse (horizontal) plane which is often called a cross section: the organism is divided into anterior and posterior sections
· Longitudinal plane or sagittal section: the organism is divided lengthwise, separating right and left halves
· Midsaggital: divided at the midline
· Parasaggital: divided lateral to the midline
· Frontal: passing anterior to posterior, and dividing the organism into dorsal and ventral portions
· [image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 10.42.13 PM.png]

Figure 1.3. Planar divisions of an organism.

When being prepared, microscopic slides are stained so that the structures can be seen more easily. Slides are usually stained with hematoxylin and eosin.
· Hematoxylin: acidophilic—stains nuclei (DNA) of cells purple
· Eosin: basophilic—stains non-acidic regions, like cytoplasm, pink

Although there is great diversity of histological structures that can be seen in animal tissues, there are only four basic tissue types (General tissue types): epithelial, muscular, connective, and nervous.  However, each of these tissue types, except for nervous, can be further classified (Specific tissue type) based on characteristics that are specific to each tissue type.  
· Epithelial tissue (Figs 1.3, 1.4, 1.5, 1.6, and 1.7): covers surfaces and lines cavities; categorized by thickness of the layer and shape of cells in the topmost (closest to space) layer
· Simple (single layered) or stratified (with multiple layers stacked) and
· Squamous (flattened), cuboidal (square), or columnar (rectangular) in shape

[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Untitled.jpg]

Figure 1.3. Diagrams of the different types of epithelial tissue.


[image: ]

Figure 1.4. Micrograph of lung tissue, an example of simple squamous epithelium.  
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Figure 1.5. Micrograph of skin, an example of stratified squamous epithelium (between the tips of the black and white triangles). 
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Figure 1.6. Micrograph of kidney tissue, an example of simple cuboidal epithelium.
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Figure 1.7. Micrograph of intestinal tissue, an example of simple columnar epithelium (between the tips of the black and white triangles). 

· Muscle tissue: 
· Striated muscle: looks banded due to the alignment of actin and myosin filaments; can be found in the form of either
· Skeletal muscle (Fig. 1.8): seen in the body wall or appendages, 
or
· Cardiac muscle (Fig. 1.9): seen in the heart, and contains intercalated discs
· Smooth muscle (Fig. 1.10): looks fluid due to a random arrangement of actin and myosin; seen in the gut wall

[image: ]

Figure 1.8. Micrograph of skeletal muscle.

[image: ]

Figure. 1.9. Micrograph of cardiac muscle (black arrows indicate intercalated discs).
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Figure 1.10. Micrograph of smooth muscle. 

· Connective tissue: has lots of extracellular components, possesses fewer cell nuclei in comparison to other tissues, and can be found in the form of: loose connective tissue (Fig. 1.11), dense connective tissue (Fig. 1.12), adipose, cartilage (Figs. 1.13 and 1.14), and blood (Fig. 1.15). 
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Figure 1.11. Micrograph of areolar connective tissue, an example of loose connective tissue.  
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Figure 1.12. Micrograph of a muscle-tendon connection.  The tendon (between the tips of the black and white triangles) is an example of dense connective tissue.
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Figure 1.13. Micrograph of fibrocartilage.  Cartilage cells (chondrocytes) are indicated by the black arrows.  
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Figure 1.14. Micrograph of elastic cartilage (between the tips of the black and white triangles).  A cartilage cell (chondrocyte) is at the tip of the black arrow.
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Figure 1.15. Micrograph of snake blood.  A red blood cell is at the tip of the white triangle, and white blood cells are at the tips of the black and gray triangles. 

· Nervous tissue (Figs. 1.16 and 1.17): contains neuroglial (glial) cells and neurons, which possess cell bodies (somata) and the neuronal processes of axons and dendrites

Note: neuronal processes are often myelinated, and therefore stain palely due to the defatting of slides prior to staining.

[image: ]

Figure 1.16. Micrograph of multipolar neurons, an example of nervous tissue. A cell body (soma) is at the tip of the white triangle, and an axon/dendrite is at the tip of the black triangle.  These structures are parts of a neuron.  A neuroglial cell is at the tip of the gray triangle.    
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Figure 1.17. Micrograph of cerebellar tissue, an example of nervous tissue. A cell body (soma) is at the tip of the white triangle, and an axon/dendrite is at the tip of the black triangle.  These structures are parts of a neuron (Purkinje cell).  

Chapter 2: Phylum Porifera

Characteristics of Phylum Porifera:

· Porifera = “pore bearing”
· Each sponge has many external pores leading to internal cavities, which create a filter feeding system. The pores are called ostia (s. ostium). Excurrent pores are called oscula (s. osculum).
· Spicules of calcium carbonate (CaCO3) or silicon dioxide (SiO2) are present as rigid support structures in the body wall (Fig. 2.1). Spongin protein is the main structural support.
· Choanocytes, or collar cells, line one chamber, and are responsible for water movement through the sponge (Fig. 2.2).
· Contain mesohyl, a gelatinous matrix in which cells are imbedded
· Nervous system not present
· Sessile adults

There are three morphological types, or morphotypes, of sponge: asconoid, syconoid, and leuconoid. Each morphotype is increasingly larger due to an increase in the surface area for choanocytes, which create the water current and capture particles from the water.  Thus, nutrient absorption is increased. You should be able to trace the water flow through each of the three sponge morphotypes. All labels on figures are required.
[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 11.00.02 PM.png]
Figure 2.1. Spicules shown at 10x magnification. 

[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 11.00.40 PM.png]
Figure 2.2. Choanocyte cell.

	Asconoid sponges (Figs. 2.3 and 2.4) are the simplest morphotype of sponge. They have the water flow of: 

Ostia  Spongocoel (choanocyte-lined)  Osculum 

· Sample organisms: Leucosolenia sp. whole mount (means “white pipe”)
· Gastroepithelial cells
· Ostia controlled by porocytes
· Branched colonies


[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 11.04.33 PM.png]
Figure 2.3. Labeled diagram of an asconoid sponge with water flow indicated.
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Figure 2.4. Micrograph of a whole mount of Leucosolenia, a species of sponge exhibiting the asconoid morphotype.  An osculum is at the tip of the white triangle, and a spicule is at the tip of the black triangle.  



Syconoid sponges (Figs. 2.5, 2.6, and 2.7) have the next most complex body type. They have the water flow of: 

Ostia  Incurrent canal  Prosopyle  Radial canal (choanocyte-lined)  Apopyle  Spongocoel  Osculum 

· Sample organisms: Grantia sp. cross and longitudinal sections, jarred specimens
· Ostia have non-functional porocytes


[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 11.17.40 PM.png]
Figure 2.5. Labeled diagram of a syconoid sponge with water flow indicated.

[image: ]

Figure 2.6. Micrograph of a cross-section of Grantia sp., a species of sponge exhibiting the syconoid morphotype, with a few important structures labeled.  

[image: ]

Figure 2.7. Micrograph of a cross-section of Grantia sp., a species of sponge exhibiting the syconoid morphotype, with a few important structures labeled.  
















Leuconoid sponges (Fig. 2.8) have the most complex body type. They have the water flow of:

Ostia  Incurrent canal  Prosopyle  Flagellated chamber 
(choanocyte-lined)  Apopyle  Excurrent Canal  Osculum 

· Sample organisms: large, dried specimens
· Colonial masses

[image: Description: Macintosh HD:Users:zofiaknorek:Desktop:Screen Shot 2013-02-11 at 11.10.37 PM.png]
Figure 2.8. Labeled diagram of a leuconoid sponge with water flow indicated.
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