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The diversity of life ranges from microscopic algae to the grandeur of the one-hundred meter long blue whale.  For centuries, biologists have been fascinated by this diversity and have worked to understand the forces involved in creating such varied life forms.  One of the ways in which scientists have worked to understand life’s diversity is to look for similarities between organisms and use these similarities to put organisms into groups.  Early on in the classification process, groups were formed based on characteristics that the scientists could see – i.e. morphological similarities.  With the advent of molecular techniques, today’s scientists base their classification of organisms on shared genes.  However, both techniques are aimed at determining the evolutionary relationships of organisms and creating groupings that reflect those relationships.


Classical evolutionary taxonomy is the first method mentioned above.  Groups are created based on the examination of as many independent characters as possible of the species in question.  During this examination, characters that the species share as well as those in which they differ are identified.  The assumption of this method is that the differences and resemblances will reflect, at least in part, their true phylogenetic (evolutionary) relationships.  


The most widely used characters in classical taxonomy are morphological, including external morphology (form), internal anatomy, and histology.  It is particularly helpful when morphological characters of living species can be compared with those of fossil forms, because the fossil record provides evidence of the transition of different morphological features over evolutionary time.  Unfortunately, the fossil record is usually very incomplete, and fossils only record changes in the hard parts of the organisms’ bodies.  However, in some groups, notably the horses, the fossil record has provided a large amount of phylogenetic information that would not be available from any other source.  


Over a two-week period, I focused on the classification of organisms based on the classical method.  To do so, I relied on the following hierarchy of categories: Kingdom - Phylum - Class - Order - Family - Genus – Species.  Each category in this hierarchy is a collective unit containing one or more groups from the next lower level in the hierarchy.  Thus, a genus is a group of closely related species; an order is a group of related families, and so on.  The species in any one genus are believed to be more closely related to each other than to species in any other genus, etc. 


The purpose of this experiment is to examine the diversity in the group of organisms known as invertebrates (Kingdom Animalia).  The following pages will contain the names of each of the groups of organisms that are considered invertebrates and a description of the characteristics that these organisms share.  Sketches of some less familiar organisms will be provided.

MATERIALS AND METHODS


Specimens were organized using traditional taxonomy, and they were observed for similarities and differences.  Characteristics commented on included the following:  symmetry, tissues or organs/organ systems, feeding methods, presence or absence of a body cavity, protostome vs. deuterostome, and segmentation. Some groups of organisms were only available as slides, so these organisms were examined under the microscope.


Scientific name(s) for groups as well as common names were recorded and learned.  In addition, terminology unique to specific groups was noted and defined.  A representative organism from each group was sketched, and these sketches with appropriate figure legends were provided with the report.

RESULTS


The Phylum Porifera _____________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________ (Fig. 1).

Specialized terminology for the Phylum Porifera includes: totipotent, spongin, spicules (see glass sponge representative), and choanocytes.  ___________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


The Phylum Cnidaria ____________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Specialized terminology for the Phylum Cnidaria includes: medusa, polyp, cnidocytes, and nematocyst.  _______________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Of the four classes in this phylum, I examined representatives from the following three Classes:  Hydrozoa (Fig. 2A), Scyphozoa (Fig. 2B), and Anthozoa (Fig. 2C).  They are distinguished by: _______________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Flatworms are members of the Phylum  ______________________________________.  This phylum contains three Classes:  Turbellaria (Fig. 3A), Trematoda (Fig. 3B), and Cestoda (Fig. 3C).  Members of this group are sometimes called acoelomates, which means __________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________

Another term associated with flatworms is protonephridia.  ____________________________

_____________________________________________________________________________

The Phylum Nematoda (Fig. 4) contains organisms called _______________________.

The term pseudocoelomate is used to describe this group.  It means ______________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Earthworms are members of the Phylum _____________________________________.

It contains three Classes:  Oligochaeta (Fig. 5A), Polychaeta (Fig. 5B), and Hirudinae (Fig. 5C).   Terminology unique to this group includes the terms segmetation, coelomate, parapodia, crop, and gizzard.  __________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


The Phylum  ______________________________________ contains clams, slugs, and squids.  _______________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


This phylum is divided into three Classes:  ____________________________ (Fig. 6A),

___________________________ (Fig. 6B), and ______________________________ (Fig. 6C).  Specialized terminology for these groups includes: pulmonate, incurrent siphon, excurrent siphon, and ink sac.  ____________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

The Phylum _______________________________ is by far the most diverse on Earth, with over 800,000 species described.  _______________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Members of this phylum are morphologically quite diverse.  Therefore, a number of groups are recognized.  Of the three classes in the Subphylum Chelicerata, two were observed: ___________________________ (Fig. 7A) and _____________________________ (Fig. 7B).  

Specialized terminology for these two classes includes: chelicerae and book lung.  __________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________


The Subphylum _____________________________ contains six classes, of which, three were observed: _________________________________________(Figs. 8A, 8B, and 8C).

Specialized terminology for this group includes: mandibles, maxillae, carapace, chelipeds, and swimmerets.  _________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


The Classes Chilopoda (Fig. 9A) and Diplopoda (Fig. 9B) are contained within the Subphylum Myriapoda.  _________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________


The Subphylum Hexapoda contains the insects.  The Class Insecta (Fig. 10A-F), the most diverse animal group, is divided into many orders.  The following is a small subset of the orders contained within this class.  Characteristics that are unique for each order are included in the descriptions below.  _________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Specialized terminology for the Class Insecta includes: spiracles and Malphighian tubules.  _____________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

The Phylum Echinodermata is broken up into five Classes:  ______________(Fig. 11A),

______________________________ (Fig. 11B), ____________________________ (Fig. 11C),

__________________________ (Fig. 11D), and _____________________________ (Fig. 11E).  

Specialized terminology for this group includes: endoskeleton, water vascular system, and tube feet.  ____________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

DISCUSSION

The diversity of organisms called invertebrates was examined, and although classical taxonomy was used in the investigation, a discussion of evolutionary classification (cladistics) is used here to help organize all of the important characteristics for the studied groups.  All of the organisms observed, except for sponges (Fig. 1), exhibited tissues and some degree of body symmetry (Table 1).  The lack of these characteristics places sponges into the clade Parazoa, while all of the other organisms that were observed are within the clade Eumetazoa (Solomon et al., 2005).  

Observation of the organisms within the clade Eumetazoa revealed that these organisms either have radial or bilateral symmetry.  These characteristics break up the eumetazoans into the clades Radiata and Bilateria.  However, within these two clades, there is a large amount of diversity.

The clade Bilateria is broken up into the following groups: Acoelomates, Psuedocoelomates, and Coelomates, based on the presence of a coelom, or body cavity in the organisms.  Acoelomates like flatworms (Figs. 3A, 3B, and 3C), do not have a body cavity.  Roundworms (Fig. 4), representative psuedocoelomates, have a body cavity, but the cavity is not surrounded by mesoderm on all sides.  The Coelomates contain a large number of organisms, but they all have a true coelom, which is wrapped with mesoderm on all sides.


Although the presence or absence of a coelom is an important characteristic that can be used to create hypotheses about phylogenetic relationships, recent evidence has suggested that the Psuedocoelomates are not a monophyletic group and that they may have evolved from within the Coelomates (Solomon et al., 2005).  However, differences in developmental patterns (Table 1) have been found to be a better indicator of evolutionary relationships within the clade Bilateria.  Organisms within the clade Protostomia develop their mouths first, while deuterostomes develop their mouths second.  


Finally, the organisms within the clades Protostomia and Deuterostomia can be placed into groups based on the presence or absence of segmentation (Table 1).  Within the coelomate protostomes, this characteristic makes the arthropods (Figs. 7A, 7B, 8A, 8B, 8C, 9A, 9B, and 10) and annelids (Figs. 5A, 5B, and 5C) unique from the mollusks (Figs. 6A, 6B, and 6C).  In addition, this characteristic can be used to separate the echinoderms (Figs. 11A, 11B, 11C, 11D, and 11E) from the chordates, both members of the clade Deuterostomia.   


In conclusion, although the group of organisms known as invertebrates is the largest and most diverse assemblage within the Kingdom Animalia, there are a number of characteristics that can be used to break these animals into groups based on phylogenetic relationships.  Many of these characteristics can be noted during an external examination of representative members of each group.  This study has resulted in a summary of these characteristics (Table 1) and sketches of representative organisms.  The table, sketches, and information recorded in the results section of this paper will be used to prepare for lecture and laboratory examinations.
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