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PRINCIPLES OF SYSTEMATIC ZOOLOGY 

 The number of animals inhabiting the earth today is more than one 
million. Since it is impossible for man to keep in mind separately all the millions 
of animals which exist. He must of necessity arrange them into groups. This 
arrangement is created the origin of classification or taxonomy or systematic. In 
such a system animals with several similar characters are placed together in the 
same group. Members of a group will show marked similarities and many 
features common with other members of their own group. So the branch of 
zoology for grouping or classification of animals on a scientific bases is called 
taxonomy or systematic zoology. 

 Taxonomy is a man-made system for orderly storage and retrieval of 
things or bits of information about them. As we said before the different kinds of 
organism run into millions. We can refer to them each has a name and place in a 
classification system which shows its relationship with other organisms. Naming 
and classification providing a terminology which essential in the exchange of 
knowledge and ideas in research and teaching. Terms represent information by 
implication. The name Echinus, for example, means to zoologists not only 
particular genus of sea Urichin but also a particular body structure, mode of life 
and so forth. When we speak of the Echinodermata we imply a range of animals 
with various characters in common but with a particular diversity in form, 
behavior and distribution. The terminology of classification is part of the 
languae of the science of biology. Its importance increases as the subject 
expands into new fields of knowledge, such as ecology, when the recognition of 
different kinds of organism and the interaction between them forms a significant 
part. 

 Before we going further we have to know what is the meaning by these 
terms systematic, classification, taxonomy and nomenclature. 

A- Systematic : Is the scientific study of the kinds and diversity of organisms 
on of any and all relationships among them. The term was originally 
stemmed from the Greek word system. 

B- Zoological classification: is the ordering of animals into groups (or sets) 
on the bases of their relationships of association by similarity. 

C- Taxonomy : The term was derived from the Greek word taxis, meaning 
arrangement and nomos, meaning low. So, taxonomy is the theoretical 
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study of classification, including its bases, principles, procedures and 
rules. 

D- Zoological nomenclature : Is the application of distinctive to each of the 
groups recognized in any given Zoological classification. Thus 
nomenclature is an essential or secondry outcome of classification. 

History of scientific taxonomy : 

   The History of classification goes back to early man, who distinguished one 
group and another by purely personal  and practical criteria. For example, he 
would think of plant as harmful or harmless, edible or inedible, and some what 
the same standards would be used in classification of animals. We still talk of 
weeds, flowers, of fruits, and vegetables, and of herbivores and carnivores. 

    One of the first persons collected and organized an animals classification 
system was the Greek philosopher Aristotle (384-322), who characterized 
animals according to their way of living, their actions. Their habitats and their 
body parts. He classified about 500 types of animals in 11 categories according 
to their structure form and their degree of development at birth. He arranged the 
animals world in a hierarchy a graded series in which he remarked different 
categories one above the other. 

     The first attempt to classify the known animals in a scientific man called 
John Ray (1627-1705) and a Sweden man called Carlos Linnaeus (1707 – 1778). 
Ray classified some of 18.600 species of plants according to general differences 
in anatomical organization. He did the same for animals, arranged them in six 
classes: quadraoeds, birds, amphians, fishes, insects and worms. A century later. 
Linnaeus personally classified 18.000 species of plants. He also, did 
classification for animals and diseases. 

Naming Animals (nomenclature) : 

    Any system of classification demands a method of naming. Any method of 
naming things is arditray, though in biology many of the names refer to some 
characteristic or property of the organism. The schema which is universally 
adopted is the binomial system, devised by Linnaeus, and used in his book 
systema Naturae , which was written in latin, 1758 (10th edition). Since this was 
the international languae for communication between scholars. Biological 
classification as we use it today dates from the 18th century and is based on the 
binomial system, a standard method for naming plants and animals. Under the 
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binomial system, each species: plant or animal has two names. The first is the 
generic name which indicates the genus to which it belongs and always written 
with a capital letter as a latin singular (whatever its derivation) thos – Arenicola. 
Care should be taken to see that the generic name is used correctly. When it used 
as a common name or nouns it should be written with a small letter. The second 
is the trivial name often called the specific name which designating the species 
to which the organism belongs. It is not capitalized and is treated as latin noun in 
apposition with the generic name thus marina. The name of the species therefore 
is the binomial, in this case Arenicola marina. Generic and specific names are 
normally printed in italics, except as the title of a paragraph or a list. 

    Where it is desired to give the author of a specific name, it should be follow 
the name without a comma and should be printed in Roman type e.g. Mytilus 
edulis L.; Littorina saxatilis olive. Lasaea rubra (Montagu, 1803), (Cardium 
rubra). It must be borne in mind that the auther thus quoted is the one who first  
applied the specific name to the species in question in a printed publication, and 
not necessarily the one who first employed the particular combination of generic 
and specific names that  is being used. Abbreviations for authors name are 
frequently, but are of little value unless the reader is a specialist. The initial L.is, 
however, in general used for Linnaeus. Attempts have been made to establish 
universal name-endings for the higher categories, but  except in a few instaces, 
no real agreement has been reached. In Zoology, names of families are formed 
by adding the termination idea to the stem of the name of the type genus, e. g. 
Ranidae from Rana, the Frog; Lasaeidae from Lasaea, Bivalve. Subfamily 
names in zoology are formed by adding inae to the stem e.g. fasciolinae, from 
Fasciola; Lasaeinae from lasaea. There is no uniformity in the size of categories; 
any group may contain from one to many hundreds. 

Linnaeus and nomenclature: 

     Although lists of names in binary from appeared more than once in 15th 
century manuscripts and were more extensively used by Gaspand Bauhin at the 
end of the 16th century and then by Joachim Jug a little later, it was karl 
Linnaeus who established the system. Linnaeus was Swedish biologist who set 
himself the task of recording the animals and plants as God had created them. 
He produced classified lists of names, many of which were binary, gave a brief 
description of the plants and animals and arranged them according to a variety 
of characters which seemed to him to be important. The first was species 
planetarium published in 1753  and containing binary names for over 7000 
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plants. For the animals Linnaeus achieved similar uniformity in the 10th edition 
of his systema Naturea in 1758. These works now constitute the origins of 
modern botanical and zoological nomenclature and names given before these 
dates are considered invalid. Although the same name cannot be used for two 
different animals, it can be used for a plant and an animal, that is the name for 
plant cannot preoccupy that for an animal. For example Bougainvillea applies 
both to a tropical shrup and to a colonials hydrozoan. So,  Linnaeussuccessfully 
formulated a system of classification of living organisms depending on 
superficial resemblances in structure, colour, habit (aquatic- terrestrial) diet 
(carnivores- herbivores – omnivores) rtc. 

The Linnaean hierarchy: 

   In addition to introducing the binomial system, Linnaeus subdivided the plant 
and animal kingdoms into group on taxa. In the 1st edition of the Systema 
Naturae the natural world of plants and animals is divided into a decending 
sequence of categories as follows : 

Empire 

              Kingdom 

                            Class 

                                        Order 

                                                Genus 

                                                           Species 

                                                                       Variety 

    The animals known to Linnaeus were thus arranged in a single scheme from 
Man to worm. The names given to the groups were all latinised, those in the 
categories above the genus, unlike generic and subgeneric names, being treated 
as plurals. Empire and variety are no longer recognized as legitimate terms in 
formal classification although varietal names are sometimes used informally. 
Later workers increased the number of categories by adding the phylum and 
family. The Linnaeus hierachy has thus been modified to give the following 
seven obligatory categories into which in modern taxonomic practice all animals 
must be classification. 
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              Kingdom 

                               Class 

                                        Order 

                                               family 

                                                         Genus 

                                                                   Species 

  These are sufficient for a relatively small group of animals, but some such as 
the arthropods, are so numerous and diverse that five categories below phylum 
level results in groups that are still too large and heterogeneous for convenient 
systematic handling. In this case the number of categories can be increased by 
using the prefixes supers, sup-, and infra- while other categories, not obligatory, 
for example, division, cohort, trible, may also be embloyed. 

Units of classification: 

   The basic unit of classification is the species. It adopted by Linaeus and it has 
been used ever since. A species has never been defined to the satisfaction of all 
biologists, but when applied to group of organisms. It indicates that have certain 
common characteristics. An attempt to define a species has been made as 
follow: 

1. A species is a group of organisms which do not differ from one another 
more than the offspring of a single pair may do. 

2. Gradations from one species to a closely related one, do not occure. There 
is no intermediate forms, but sharp and distinct differences between each 
species and any other. 

3. Members of a species can interbreed freely with one another but not 
usually with members of another species; if they do, the hybrid offspring 
are infertile. 

4. Usually, the geographical locations inhabited by a particular species, are 
distinct from those inhabited by most nearly related species. 

    It must be pointed out that there are exceptions to each of above cretitie  thus, 
there is no clear definition which will suit all cases. Perhaps, the commonest 
method of distinction is the non-interbreeding characteristic. 
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    From the species, we group organisms in upward manner as previous 
description. A group of species which are closely related form a genus, and 
genera are further grouped into a family. Families with closed relationship are 
placed in the same order and  orders into a class. Similar classes are placed in 
the same phylum, and phyla into a kingdom. Each higher category includes a 
wider range of species. Where necessary. Subgroupings are made. The 
introduction of sub- and super- categories appear to be almost a personal matter, 
and many laxonomists have used them according to their private opinion. In 
some cases, this has led to considerable confusion which has been increased by 
the use of grade, branch division etc. it would perhaps be advisable for the 
students at this level to concentrate on the essential sever categories; kingdom, 
phylum, Class, Order, Genus, Species. The full classification as follows: 

              Kingdom 

                     Subkingdom 

                             Branch 

                                    Grade 

                                         Divisin 

                                               Subdiovision 

                                                       Phylum 

                                                            Subphylum 

                                                                  Superclass 

                                                                        Class 

                                                                            Subclass 

                                                                                  Intraclass 

                                                                                       Superorder 

                                                                                              Order  

                                                                                                    Suborder 

                                                                                                            Section 
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Superfamily 

Familv(idea) 

                                                                                                                            
Subfamily (inae) 

                                                                                 Tribe (ini) 

                                                                                                                
Supergenus 

                                                                                              Genus         

                                                                                                               Subgenus 

                                                                                                                                  
Superspecies 

                                                                                                                                                    
Species 

                                                                                                                                          
Variety 

      Form or Race 

Taxonomic types: 

    There are two types of laxonomy; artificial and natural. The artificial 
classification at which animals are grouped according to their place of living 
(Aquatic or terrestrial). Type of feeding (Rerbovorous, Carnivorous, 
Omnivorous) and area of living (hot, cold, icy) etc…. while the natural 

classification at which animals are grouped depending on the degree of 
relationships among the individuals of each group. These relationships can only 
be obtained by help of other science branches as Comparative Anatomy, 
physiology, Cytology, Embryology, Paleontology and ecology etc. 

Natural taxonomy and taxonomic methods: 

      The earliest efforts at natural classification were based on three lines of 
investigation, comparative morphology, comparative anatomy and 
palaeontology. These are now supplemented by comparative, physiology, 
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cytology and genetics, serology, ecology, embryology and geography. In both 
animals and plants, morphology and anatomy are the most widely used 
instruments of classification. By their use, major features of organisms can be 
assessed rabidly, and in the majority of cases, newly discovered forms can be 
quickly allocated to their respective categories. In Lower organisms, such as 
bacteria and funqi however, similar appearance my be deceptive, since there 
may be wide physiological differences. e.g. two sorts of bacteria which look 
similar, may cause quite different diseases. There is need for the newer methods 
in these lower groups. Palaeontology therefore has been of great value, specially 
where sufficient fossils have been discovered to provide a chronological record 
of the evolution of a particular group. There are many cases where fossil 
discoveries have confirmed classification based on morphology of present 
forms. Though the fossil record is but fragmentary, new finds will continue to 
fill in the present ''missing links''. Cytology, by microscopic examination of 
cells, is a modern way of supplementing results obtained by the order methods. 
It is of particular use in the lower groups. Genetics, by chromosome counts and 
interbreeding techniques, has helped to confirm and even to correct earlier 
opinions. Embryology in turn, help for leveling of some important characters are 
not available in the adult stage. e.g. prostomium, and deuterostomium; type of 
cleabvage (spiral or radial). Type of gastrulation ( invagination, epipoly etc.) 
type of larvae etc. 

The importance of taxonomy : 

1. Taxonomy provides a useful convenient and universal system into which 
all observations about an organism or a group of organisms can be 
compiled. 

2. In helps for the exchange of applied informations on a given organism or 
organisms and this helps in the study other branches of biology. 

3. Taxonomy provides good distrimination for the organisms introduced 
from abroad and how to control it from wide spread. 

4. Good information about an organism and its relation with other 
organisms provides useful tool for its biological control. 

 

The type system : 

      It was Linnaeus practice to select a ''typical'' specimen of a plant or animal 
for description and to keep this specimen in his museum as the type or reference 
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specimen. It is therefore to this type that the description refers and not to the 
species as a whole. In this way there can be no ambiguity arising from variation 
within the species. 

   This procedure is still followed and type specimens of the world. But 
ambiguities arise in other ways. Doubt may exist about who first described a 
species, or the procedure for combining two species, or splitting a third. Such 
problem call for a set of regulations, international rules for zoological 
nomenclature were prepared in 1931 to clarify the position with an international 
commission to interpret the ''Rules'' and to suspend them where a change in 
nomenclature would result in undue confusion. 
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Discrimination bases of animal classification 

     The animal kingdom is divided into a number of major subdivision or phyla 
on the basis of several morphological features which are considered to be 
fundamental and basic. Some of these characteristics are; homologous and 
analogous structure. Type of symmetry, number of germ layers type of digestive 
system, type of body cavity, fate of the blastopore, body segmentation, skeletal 
system, larval forms etc. 
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Homology and Phylogenetic Reconstruction 
Darwin recognized the major source of evidence for common descent in the 
concept of homology. Darwin’s contemporary, Richard Owen (1804 to 1892), 

used this term to denote ―the same organ in different organisms under every 

variety of form and function.‖ A classic example of homology is the limb 

skeleton of vertebrates. Bones of vertebrate limbs maintain characteristic 
structures and patterns of connection despite diverse modifications for different 
functions. According to Darwin’s theory of common descent, the structures that 

we call homologies represent characteristics inherited with some modification 
from a corresponding feature in a common ancestor. Darwin devoted an entire 
book, The Descent of Man and Selection in Relation to Sex, largely to the idea 
that humans share common descent with apes and other animals. This idea was 
repugnant to many Victorians, who responded with predictable outrage. Darwin 
built his case mostly on anatomical comparisons revealing homology between 
humans and apes. To Darwin, the close resemblances between apes and humans 
could be explained only by common descent. Throughout the history of all 
forms of life, evolutionary processes generate new characteristics that are then 
inherited by subsequent generations. Every time a new feature arises on an 
evolving lineage, we see the origin of a new homology. That homology gets 
transmitted to all descendant lineages unless it is subsequently lost. The pattern 
formed by the sharing of homologies among species provides evidence for 
common descent and allows us to reconstruct the branching evolutionary history 
of life. We can illustrate such evidence using a phylogenetic tree for a group of 
large, ground-dwelling birds. A new skeletal homology arises on each of the 
lineages shown (descriptions of specifi c homologies are not included because 
they are highly technical). The different groups of species located at the tips of 
the branches contain different combinations of these homologies, which reflect 
ancestry. For example, ostriches show homologies 1 through 5 and 8, whereas 
kiwis show homologies 1, 2, 13, and 15. Branches of the tree combine these 
species into a nested hierarchy of groups within groups. Smaller groups 
(species grouped near 
terminal branches) are contained within larger ones (species grouped by basal 
branches, including the trunk of the tree). 
If we erase the tree structure but retain patterns of homology observed in the 
living species, we are able to reconstruct thebranching structure of the entire 
tree. Evolutionists test the theory of common descent by observing patterns of 
homology 
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present within all groups of organisms. The pattern formed by all homologies 
taken together should specify a single branching tree that represents the 
evolutionary genealogy of all living organisms. 
Ontogeny, Phylogeny, and Recapitulation 
 Ontogeny is the history of the development of an organism through its 
entire life. Early developmental and embryological features contribute greatly to 
our knowledge of homology and common descent. Comparative studies of 
ontogeny show howthe evolutionary alteration of developmental timing 
generatesnew characteristics, thereby producing evolutionary divergenceamong 
lineages. 
 The German zoologist Ernst Haeckel, a contemporary ofDarwin, 
proposed that each successive stage in the developmentof an individual 
represented one of the adult forms thatappeared in its evolutionary history. The 
human embryo withgill depressions in the neck corresponded, for example, to 
theadult appearance of a fishlike ancestor. On this basis Haeckelgave his 
generalization: ontogeny (individual development) recapitulates(repeats) 
phylogeny (evolutionary descent). This notionlater became known simply as 
recapitulation or the biogeneticlaw. Haeckel based his biogenetic law on the 
flawed premisethat evolutionary change occurs by successively adding 
newfeatures onto the end of an unaltered ancestral ontogeny whilecondensing 
the ancestral ontogeny into earlier developmentalstages. This notion was based 
on Lamarck’s concept of theinheritance of acquired characteristics  
 

Types of cleavage and gastrulation 

 A comparative study of the early embryology of the various groups in the 
animal kingdom provides a considerable body of evidencefor the determination 
of the evolutionary inter-relationships between these various groups. 
Embryology, the study of the developmentof an animal from the zygote or 
fertilized egg to the' fully formed, free-living and feeding animal, can be divided 
into three major stages. These are firstly, cleavage, the series of cell divisions 
which increase the number of cells prior to the next stage, gastrulation.This 
second stage is a short sudden change in form of the developing embryo, not 
associated with a cell division, which brings about the formation and 
differentiation of the two primary germlayers, the ectoderm and endoderm. The 
third stage, which is really a complex of many separate formative processes, 
consists of the formation of the mesoderm and organogenesis. When considering 



14 
 

interrelationships at the phylum level the types and forms of the first two stages 
only, cleavage and gastrulation, are of any significantvalue, whereas 
embryological evidence of similarities and differences in organogenesis between 
animals is of more value whenconsidering relationships at about order or family 
level. Embryology is a very complicated subject with many specialised terms to 
describe the various stages. The following descriptions are thereforea gross 
oversimplification, and for further information the 
student is referred to Hyman (1951), Barrington (1967) and Waddington (1956). 
 Cleavage is the series of cell divisions of the fertilized egg which take 
place before gastrulation. There are many different types of cleavage according 
to the characteristics of division sequences and patterns under review. One series 
of types of cleavage is largely dictated by the morphology of the egg and 
particularly by the amount of yolk present in the egg. When the egg contains 
little or no yolk (isolecithal), all the egg divides at each cleavage and the 
cleavage is therefore termed holoblastic (Fig. 1, A). If, however, the egg 
contains so much yolk (telolecithal) that the entire egg cannot divide at 
cleavage, then only a small yolk-free area at the top or animal pole divides, 
forming a small cap of cells, and the cleavage is termed meroblastic (Fig. 1, B). 
Within these two main divisions are many sub-divisions where a medium 
amount of yolk is present and is characteristically placed in the egg. Another 
way of classifying cleavage types is according to the subsequent fates of the 
various daughter cells or blastomeres. Ifexperimental separation of the 
blastomeres at various cleavage stagesis carried out, two strikingly different 
types of results are obtained.In some animals the separated blastomeres, even if 
separated as earlyas the first or second cleavage divisions, will only develop into 
thatpart of the animal that they would have formed if left in the entireegg. Thus 
their fate is determined in some way very early in developmentand the type of 
cleavage is called determinate cleavage. It isfound mainly in the Protostomia. 
The converse of this type is indeterminatecleavage in which each separated 
blastomere will form acomplete animal even when the separation is carried out 
quite late in the cleavage sequence. This type of cleavage is mainly found in the 
Deuterostomia. The most important distinction between different types of 
cleavage is based on the actual pattern of cleavage and the morphology of the 
blastula. The two major types of cleavage based on these criteria andwhich have 
considerable importance as evolutionary evidence arespiral cleavage and radial 
cleavage. These are both patterns of holoblasticcleavage, the difference being 
indicated by the shape of theline joining the centres of one series of related 
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daughter cells fromone pole to the other. Spiral cleavage is determinate and is 
largely 
characteristic of the Protostomia, while radial cleavage is indeterminateand is 
seen mainly in the Deuterostomia. These two importanttypes of cleavage will 
now be considered in more detail. 
 

 

 
 
 
Spiral cleavage 

Spiral cleavage is holoblastic and is characterised by the axes ofthe 
cleavage spindles being oblique to the polar axis of the egg orblastula, rather 
than at right angles or parallel to it. Thus the blastomeres become spirally 
arranged, anyone cell beinglocated betweenthe two blastomeres below or above 
it. This type of cleavage is seenin polyclad platyhelminths, nemerteans, annelids 
and molluscs. In allthese groups the fate of each cell is so similar that each of 
the cellscan be designated numerically and a standard system of describingspiral 
cleavage in all these groups has been evolved. This system wasfirst proposed by 
Wilson in 1892. 
 

The first two cleavage planes are vertical from pole to pole anddivide the 
egg into four equal blastomeres designated A, B, C and D.The third cleavage is 
transverse and a little above the equator,because of the presence of a moderate 
amount of yolk at the vegetalpole in most cases, giving rise to four smaller 
micromeres designatedla, 1b, lc and Id situated in the axes between the four 
largermacromeres, lA, IB, lC and ID. All the cleavages are oblique 
andalternately to the right (dextrotropic) and then to the left (levotropic).four 
original blastomeres and hence occupy one quadrant of theembryo (Fig. 2). The 
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next cleavage is a transverse division of themacromeres to give the second 
quartet of micromeres, 2a, 2b, 2c and2d, leaving the macromeres 2A, 2B, 2C 
and 2D. Then the firstmicromeres divide again, exponents are added; thus the 
daughtercells of la' are numbered la11 and lal2 
 By the 32-cell stage all the germ layers are determined. The 
fourmacromeres 3A, 3B, 3C and 3D form the whole of the entoderm andthe true 
entomesoderm. At the next division, they give off at thevegetal pole another 
quartet of micromeres, three of which (4a, 4band 4c) are purely entodennal. The 
fourth cell, 4d, is the entiresource of the entomesoderm and is called the 
mesentoblast or M cell.This 4d or M cell is of immense importance in future 
developmentand plays a leading role in the next stage, gastrulation. 
 

 
 

 

 
 
Radial cleavage 
 
In radial Cleavage, which is also holoblastic, the plane of cleavage is always 
either at right angles or parallel to the polar axis of the blastula. This type of 
cleavage is indeterminate, the fates of the various parts of the developing 
embryo being essentially plastic until after gastrulation has occurred. This form 
of cleavage is seen in the echinoderms, hemichordates and chordates. It is 
characterised by the radially arranged cleavage furrows in the early stages of 
cleavage with the blastomeres of one layer being directly above the blastomeres 
of the layer below (Fig. 3). However, this arrangement is less compact than the 
spiral cleavage arrangement and the pattern soon breaks down to give an 
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irregular ball of cells. From this stage begins the next phase in the embryological 
development, gastrulation. 
 

 
 
 
Gastrulation 
 The process of gastrulation is a sudden process during which the 
embryonic elements move with respect to each other and there is nocell division. 
The process organisms the embryonic elements into a two-layered structure, the 
two primary germ layers. In the case ofdetermined blastulae the process is the 
moving into place of the preordained parts while in. the undetermined embryos 
it is the actuallaying down of the germ layers and the initiating of determination 
for later development.  
 As the majority of animals show holoblastic cleavage giving rise to a 
hollow ball of cells or blastula, the most common form of gastrulation is by 
invagination. This is the in-pushing of part of the ball of cells, usually at or near 
the vegetal pole, to form a second layer of cells inside the original layer (Fig. 4, 
A). The resulting structure is called a gastrula with an outside layer the ectoderm 
and an inside layer the endoderm. The site of initiation of the gastrulation 
process and the resulting hole into the inside of the gastrula, the blastopore, both 
have important places in the evolutionary picture. 
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 As stated above, the Bilateria are divided into two main groups, the 
Protostomia consisting of the platyhelminthes, nemerteans, annelids, arthropods 
and molluscs, animals either showing or descended from animals showing spiral 
cleavage; and the Deuterostomia, consisting of the echinoderms, 
pogonophorans, hemichordates and chordates, all showing radial cleavage. 
These two group terms arose from the fates of the blastopore and its relationship 
with the origin of the mouth or stomodeum. In the Protostomia the mouth arises 
either from the blastopore itself or from a new opening very close to the original 
blastopore. In the Deuterostomia on the other hand the mouth is a completely 
new structure or 'second opening' and the blastopore, in many cases, forms the 
anus.  
 The portion of the vegetal pole of the blastula immediately next to the 
portion that invaginates is also very important in later development and in 
evolutionary studies. In the spirally cleaved blastula it is the 4d or M cell that is 
the site for the initiation of the act of invagination. On completion of 
gastrulation, the products of divisionof this cell grow into the blastocoel to lay 
down the third germ layer,the mesoderm. In the Deuterostomia, the initiation of 
invaginationand the formation of a blastopore start the determination of the 
fatesof the various areas. The area to be determined first is the dorsal lipof the 
blastopore which forms the mesoderm layer. From here thedetermination of the 
cells of the early gastrula spread rapidly so that 
the various parts of the gastrula have been completely determinedsoon after 
gastrulation has been finally completed. 
 This method of gastrulation by invagination is only possible whenthe 
blastula is a hollow ball of cells containing very little yolk. Whenthe egg has a 
moderate amount of yolk concentrated at the vegetalpole and cleavage has 
produced large yolk-filled macromeres, theprocess of invagination is difficult or 
impossible. Under these circumstancesgastrulation is by epiboly, a modification 
of the invaginationprocess. In epiboly the smaller micromeres move down to 
surroundthe larger macromeres, forming a blastopore at the vegetalpole (Fig. 4, 
B). 
 If the amount of yolk has been so great as to necessitate 
meroblasticcleavage forming a small cap of cells or discoblastula, 
thengastrulation is usually by involution (C). This is seen in such animalsas 
cephalopods and is a process whereby cells at the periphery of thedisc move 
down and back under the surface layer of cells to form a 
double layer. 
 There are many other forms of gastrulation seen in a few unusualtypes of 
development. These are mainly in response to special developmentsequences. 
Two such forms are gastrulation by delaminationand ingression. Delamination 
occurs when, instead of a hollowblastula, the cleavage divisions produce a solid 
ball of cells or stereoblastula(D). Gastrulation in such a form is accomplished by 
theseparation of the outer layer of cells from the inner cells. Gastrulationby 
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ingression occurs when, instead of a regular series of cellsbeing pushed into the 
blastocoel to form the second layer (as ininvagination), cells simply invade the 
inner cavity and form a second 
layer inside without forming a blastopore (E). This process is seen insome 
coelenterates and in sponges where it is the usual form ofgastrulation. 
 After gastrulation, mesoderm formation rapidly takes place andthe 
embryos quickly take up the forms and modes of developmentcharacteristic of 
the various phyla to which they belong. Two kindsof mesoderm may be 
distinguished, ecto- and entomesoderm (orendomesoderm). They appear to be 
phylogenetically distinct. Ectomesodermis derived from ectodermal cells that 
have wanderedinwards; it is always mesenchymal. Entomesoderm includes 
allmesoderm originating within or from the endoderm, and is referredto as 'true' 
or definitive mesoderm since it characterises all the higheranimal phyla. 
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Symmetry and Evolution of the Bilateria 
 

Ever since zoologists began to try to elucidate the relationshipsbetween 
animals by comparative morphology, one of the main criteriaused has been the 
overall symmetry of animal bodies. Symmetryis the division into equal parts by 
lines or planes.In theorythere are four possible types of symmetrical pattern, and 
it is possibleto find animals which show anyone of these. The types are 
radialsymmetry, bilateral symmetry, spherical symmetry and finally 
asymmetry(Fig. 5). When considering animal body form it is readily seenthat 
the Protozoa can be said to show all four types of symmetry intheir diverse body 
forms while the Metazoa only show two, radial and bilateral symmetry. 
 Early workers saw these two types of metazoan body form as 
aconsequence of the type of life led by the animals and their needs inrelation to 
their contact with the environment. Radially symmetricalanimals are either 
sessile or free-floating animals requiring all-roundknowledge of the 
environment. Their sense organs are therefore set 
peripherally. Bilaterally symmetrical animals on the other handmove in a 
particular direction and their sense organs are all crowdedat the end that first 
reaches the new environment. This process is called cephalisation and involves 
the formation of a head orspecialised anterior end and an anterio-posterior 
axis.Using this reasoning the earlier workers, especially Hatschek(1888-91), 
divided the Eumetozoa into two super-groups, theRadiata consisting of the 
Cnidaria and the Ctenophora, and theBilateria consisting of all the other 
eumetazoan phyla. 
 The Bilateria are defined as the ilaterally symmetrical Eumetazoa, or 
those with embryonic bilateral symmetry latermodified into radial symmetry (as 
seen in many of the echinoderms).Organ systems are present and the mesoderm 
is well developed. 
Common to many of the groups, but not characteristic of theBilateria as a whole, 
is the presence of a rear opening to the digestivetract, the anus, and the presence 
of the coelom and of segmentation.The Bilateria can be divided into two major 
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divisions or groups ofphyla mainly according to embryological criteria: the 
Protostomiaconsisting of the annelid-arthropod line of evolutionary 
development,and the Deuterostomia or chordate line of evolutionary 
development.The relationships between the phyla in these two groups, the 
possibleaffinities of the two main divisions and the origin of the Bilateria 
willnow be looked at in more detail. 
 Of these two major groupings perhaps the Protostomia morenearly 
approaches a natural grouping. In this group it is commonlyheld that the three 
major phyla, the annelids, arthropods andmolluscs, are closely related 
ancestrally and have as their precursorsanimals closely resembling certain types 
of present-day platyhelrninthes. 
The only group in the Protostomia whose relationship with therest of the 
division is in doubt is the Aschelminthes, a somewhatheterogeneous array of up 
to seven classes. In the Protostomia, theblastopore, or an opening close to it, 
characteristically becomes themouth. There is a well-developed stomodaeum; 
embryonic developmentis of the determinate type with spiral cleavage and often 
atrochophore larva; the mesoderm originates by the solid ingrowth ofcells 
proliferated from the endoderm; and the coelom, if present, isnot an enterocoel. 
 The Deuterostomia, on the other hand, is a more heterogeneous 
assemblage, consisting not only of the Hemichordata, Protochordataand 
Chordata, but also of the Echinodermata and the Chaetognatha.Excluding this 
latter group, with its highly problematical relationships,the main evidence for a 
relationship between the echinoderms,hemichordates and chordates is the 
similarity between the larvae of 
the various groups. It was postulated by Hyman (1940) and othersthat a 
dipleurula-type larva was the ancestral form of the chordateline of evolution. 
The Deuterostomia is characterised by the blastoporebecoming the anus, or the 
anus forms where the blastoporeclosed; the mouth is a new formation; cleavage 
is of the indeterminate 
type with a dipleurula larva; and the mesoderm andcoelom originate by 
outfolding of the gut wall, the enterocoelousmethod. 
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Evolution and Significance of the Coelom 
 
The evolution of a secondary body cavity appears to have been ofmajor and 
undamental importance in metazoan evolution in that itseems an essential 
prerequisite to the development of greater size andcomplexity. However, the 
study of the evolution of the secondarybody cavity must, by the nature of the 
structure, relysolely onindirect evidence since direct evidence from 
palaeontology is notavailable. This indirect evidence is chiefly from the study of 
theembryology of present-day metazoans and it is in the interpretationof this 
evidence that widely conflicting ideas and theories have arisen.Another area of 
disagreement between zoologists has been over thevery nature of the various 
body cavities found in the various animalgroups. The evolution of the coelom 
has recently been extensivelydiscussed (Clark, 1964). 
 The coelom is defined as a liquid-filled cavity in the mesoderm; 
itdevelops in, and is surrounded by, the embryonic mesoderm. In somegroups, 
by contrast, the body cavity is formed by a persisting of theblastocoel. This 
cavity is a false coelom or pseudo-coelom and issimply a space between the 
digestive tract and that part of the bodywall not bounded by mesoderm. It is 
obvious that the only reliableway to characterize the exact nature of the body 
cavity of a particularanimal is to study its embryology. Although our knowledge 
of invertebrateembryology is still incomplete, enough information is availableto 
'facilitate arrangement of the various groups of the Bilateriaaccording to the 
nature of their body cavities. 
There are three major groups: 
(1) Acoelomate: The region between the digestive tract and the epidermisis 
completely filled with mesenchyme and muscle fibres, withno body space 
present (Fig. 6, A). phyla Platyhelminthes andNemertini. 
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( 2 ) - Pseudocoelomate: The body space is a pseudocoelom (Fig. 6, B).Phyla 
Acanthocephala, Aschelminthes (Rotifera, Gastrotricha,Kinorhyncha, 
Nematoda, Nematomorpha) and Entoprocta. 
 
(3) Coelomate: The body space is a true coelom (Fig. 6, C). Theremaining phyla 
of the Bilateria, Phyla Annelida, Arthropoda,Mollusca, Priapuloidea, Bryozoa, 
Phoronida, Brachiopoda,Chaetognatha, Echinodermata, Hemichordata, 
Chordata. The coelomate group can be again divided according to the type 
ofcoelom present, each type determined by the manner of origin of 
theentomesoderm and coelomic cavity.  

 
 

 

 
 
According to embryological studies, there are three basic ways in which 

the entomesoderm andthe coelom can arise (Hyman, 1951): 
 
(a) Schizocoel: 

The coelom arises from a split in the mesodermic bands, plates ormasses. 
It occurs in teloblastic mesoderm formation in spiralcleavage, in the derived 
mesoderm formation from cells around theblastopore as in most arthropods, or 
in lamellar mesoderm formationwhere the mesoderm originates from a 
mesenchymal origin. The 
groupsin which the coelom is believed to have arisen as a schizocoelinclude 
most of the Protostomia. 
 
(b) Enterocoel: 

The coelom is thought to arise from the cavines in mesodermalsacs which 
evaginate from the archenteron and which expand untilthey touch the gut and 
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body walls. This method of coelom productionis seen in the Deuterostomia or 
chordate line and in the 
Brachiopoda. 
 

  

 
 
 
(c) Mesenchymal 
This is an unusual method of coelom production seen only in thePhoronida; it 
can be regarded as an aberrant form of schizocoel. Inthis method the 
mesenchyme rearranges itself to enclose a space, thusforming a coelom. 
 That the evolution of the coelom was a major advance in 
metazoanevolution is not questioned; the great increase in size and diversity 
inway of life in the coelomate groups of animals compared with theacoelomate 
and pseudocoelomate groups must make this obvious.However the mechanism 
of that evolution and the question as towhether it occurred only once or many 
times by different routes hasbeen the subject of many theories. There are four 
basic theories ofthe evolution of the coelom, the other theories being simple 
variantsof these basic ideas. A lengthy discussion of these is given by 
Clark(1964) and the following description is only a brief summary of each 
theory. 
 
(a) Enterocoel Theory 
This theory accepts the origin of the coelom from gastric pouchesas primitive 
and suggests that it indicates the phylogenetic origin ofthe coelom. Sedgwick 
(1884) suggests that the gastric pouches ofcertain coelenterates, principally 
Anthozoa, became separated fromthe main gastric cavity to form coelomic 
pouches (Fig. 7). The 
theory is widely followed and detailed discussions of it are putforward by 
Hartman (1963) and Remane (1963). The chief argumentsagainst this theory are 
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that gastric pouches only occur in moreadvanced coelenterates not very suitable 
for ancestral types; that thesealing-off of the gastric pouches defeats the object 
for which they 
were formed; and that most supporters of this theory tend toassociate the 
evolution of the coelom with that of metameric segmentation,an association 
imposing severe restrictions on the theory. 
(b) Gonocoel Theory 
This is perhaps the most widely held of the theories of the origin ofthe coelom 
and is based on the common association between thegonads and the coelomic 
epithelium; it regards the coelom as thecavity of an expanded gonad. The theory 
was first enunciated byBergh in 1885 (cit. Clark, 1964) who compared the 
segmentedcoelom of annelids with the linear series of gonads of flatworms 
andnemerteans (Fig. 8). One of the main arguments against the theory,like that 
of the enterocoel theory, is that it closely links the origin ofthe "coelom with that 
of metameric segmentation. The main difficultyis to account for unsegmented 
coelomates. Another argument against 
the theory is that it regards as separate processes the formation ofendomesoderm 
from the inward. migration of gonadial cells and theformation of the coelom by 
cavitation of the gonads after the releaseof gametes. This is contrary to the facts 
displayed by embryologicalstudies. , 
(c) Nephrocoel Theory 
 The theory proposes that the coelom originated as an 
expandednephridium. It is not a theory held seriously by many, the 
chiefopposing arguments being that - protonephridia have been describedin 
coelomates, and that some coelomate groups, such as the echinoderms,do not 
have excretory organs. 
(d) Schizocoel Theory 
 This theory has very little mention in the literature. The coelom 
isregarded as a new formation from the mesoderm, which, by thistheory, has a 
mesenchymal origin, and is not related to gonads orentodermal pouches and has 
no antecedents in the lower forms. 
 None of the above theories is entirely satisfactory for three mainreasons. 
Firstly, they largely ignore the intermediate stages passedthrough in the course 
of evolution and the advantages which theseconferred on their developers. That 
such intermediate stages wereadvantageous is mandatory for their evolution and 
their adaptivesignificance should be considered. Secondly, the relationship 
between 
the evolution of the coelom and the evolution of metameric segmentationshould 
have been elucidated and if their connection isnecessary then an explanation of 
unsegmented coelomates shouldbe included. Thirdly, there is no clear statement 
concerningthe exact nature of a coelom and explaining which cavities shouldbe 
regarded as coelomic and which not, in specific cases. A discussionof evolution 
of the coelom including these topics and anaccount of the significance and 
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functions of the coelom is presentedby Clark (1964); the following discussion is 
based largelyon this work. 
 In studying the evolution of the coelom and its significance in metazoan 
evolution, the key evidence is the likely function of thecoelom that made it of 
such evolutionary advantage. Of all thevarious functions prescribed for the 
'coelom the one which best fitsthis requirement is a purely mechanical one: the 
coelom provided the 
animal with a hydrostatic skeleton. Strong evidence for this is foundin the fact 
that in the groups of animals where it does not serve thisfunction the coelom is 
severely reduced. 
 In the early stages of evolution of the Bilateria the body wall musculature 
probably consisted of only a few contractile elementspermitting only feeble 
movements. As the body size and musculatureincreased and animals abandoned 
a free swimming existence to liveon the substratum, locomotion by ciliary 
activity became less efficient.Even with a more advanced body muscular system 
made up of 
longitudinal and circular layers permitting reversible changes inbody shape, the 
limitations imposed on movement by a solid bodyare severe, as is illustrated by 
the platyhelminthes. These limitationsare certainly too severe to permit strong 
burrowing.The limitationsimposed on the circular and longitudinal muscle 
systems would be 
lifted if, instead of a solid body, a true fluid skeleton were evolved topermit 
strong, antagonistic contractions of the circular and longitudinal muscles and a 
controlled local change of body size. For thisthe morphological nature of the 
fluid filled cavity is of no importanceso long as it can serve this mechanical 
function. Indeed, the embryologicaland morphological evidence gained from 
modern animals, tosay nothing of the number of totally irreconcilable theories 
concerningthe evolution of the coelom, suggest that a fluid skeleton wasevolved 
independently several times. Moreover, there is no evidenceto suppose that the 
secondary body cavity is homologous throughoutthe animal kingdom. In fact the 
contrary is indicated, that is, that thecoelom is polyphyletic in origin. 
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Evolution and Significance of Metamerism 
 

Segmentation in animals involves the longitudinal division of the body 
into serial sections, each typically having one pair of some orall of the various 
organ units. The terms metamerism or metamericsegmentation are used only 
when organs of mesodermal origin are soarranged. Pseudometamerism refers to 
superficial segmentation andcould be termed body annulation. This definition of 
metamerism applies to tapeworms, but this is a view many zoologists do 
notaccept. A modern one now gaining favour is that cestodes are 
indeedmetamerically segmented, although their metamerism is of a 
differenttype. 
 Metameric segmentation appears to have arisen independentlythree times: 
in the annelid-arthropod and chordate lines, and in the cestodes. The main 
theories concerning the origin of metamerismrevolve around the questions as to 
whether it is the repetition oforgans or mesodermal segmentation that is of 
primary importance, and whether there is a connection between the evolution of 
metamerismand of the coelom. 
1 - Pseudometamerism Theory 
 This theory proposes that the serial repetition of o~gans, orpseudo-
segmentation, in some elongated turbellarians and nernerteans'crystallised' into 
metamericsegmentation, and was linked withcoelom evolution. Metamerism 
was an accidental consequence of theserial arrangement in acoelomate animals 
of those structures associatedwith the coelomic pouches. Sub-division of the 
musculaturewas mandatory because in serpentine swimming the body could 
bendonly in the spaces between coelomic compartments. However, allribbon-
like animals swim in this way whether segmented or not. 
2 - Cyclomerism Theory 
 This theory is the corollary of the enterocoelous theory of mesodermand 
coelom formation and implies the development of metamericsegmentation from 
the fundamentally radial organisation ofthe actinians (Fig. 9). However, the 
theory depends on the acceptanceof an ancestral coelenterate group with gastric 
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pouches arranged in alinear and not a circular fashion, and also assumes that the 
original 
Bilateria were segmented and coelomate and that many groups nowwithout 
these characters secondarily lost them. 
3 - Corm Theory 
 This theory postulates that metameric segmentation resulted 
fromincomplete separation following asexual reproduction during which achain 
of zooids was formed. Such an event occurs in rhabdocoels andtriclads (Fig. 10), 
in cestode proglottid formation, and in scyphozoanstrobilae. The chief objection 
is that in platyhelminthes and scyphozoansthe sequence of zooid formation is 
never serial with terminal fission; fission occurs always somewhere in the 
middle of the chain.In cestodes the proglottids are serially arranged but in a 
reverseorder to the metameres of annelids and chordates; moreover, ifcestodes 
are considered metamerically segmented, they are noteligible as ancestors to this 
condition. Another objection is that such reproduction is usually confined to 
sessile animals, unlikely ancestors to take advantage of the potentials of 
metamerism. 
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4 - Embryological Theory 
 This theory suggests that the formation of metameric segmentsoriginated 
mainly as an embryological accident. Originally, it suggested thatmechanical 
stresses in the mesoderm during elongation ofthe embryo or larva resulted in 
mesoderm fragmentation, manifested in the adult as a meristic repetition of all 
mesodermal derivatives. Anobstacle is the lack of segmentation in elongated 
nemerteans and 
turbellarians. 
 The theory has been partly revised by Berrill (1955) to accountfor 
chordate metamerism. He suggested that metamerism occurred in the tail 
muscles of an ascidian tadpole larva as an adaptational swimming. But this still 
leaves unanswered the question of the originof non-chordate segmentation. 
 
Locomotory Theory 
 This theory postulates that undulatory, serpentine swimmingmovements 
completed the process of segmentation begun by thepiecemeal repetition of 
organ systems; it is really an amalgamation ofernbryological and 
pseudometamerism theories. The major objectionagain is the lack of correlation 
between the ability to perform undulatoryswimming motions and the possession 
of a segmented  musculature. 
 If most current ideas concerning metazoan evolution are accepted, 
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then it is also necessary to accept the fact that metameric segmentationevolved 
at least three times. Each time it had a majoradvantage for the group in question: 
it evolved as an adaptation toburrowing in annelids, to swimming in chordates 
and to reproduction 
in cestodes. 
 Although many have supposed that metameric segmentationevolved in 
annelids to facilitate undulatory, serpentine swimming,Clark (1964) has shown 
that segmented musculature is not necessaryfor this. It arose, it seems, to 
facilitate burrowing and was used inconjunction with the coelom and 
particularly with a fluid-filled cavitydivided by septa. The crucial step, 
therefore, was the evolution ofsepta impeding transmission through the body of 
locally generatedfluid pressures. The coelom gave the animal a hydrostatic 
skeleton allowing the circular and longitudinal muscles to act against each 
other, but it was the septa and metameric segmentation togetherwhich allowed 
only part of the body to contract while other parts inthe longitudinal axis 
relaxed, and enabled a strong peristaltic wave tobe propagated down the body. 
 Chordates are thought to have evolved from a free-swimming,ascidian, 
larva-like animal, and their metamerism is thought to havebeen associated with 
the evolution of the notochord as a continuedresponse to the advantages of 
strong swimming. Berrill (1955)postulated that originally the tail and notochord 
arosede novo as asudden change caused by a developmental change in back 
cells.These grew out as a row of vacuolated cells, the notochord, forminga tail, 
and the mesodermal elements associated with them becamearranged in 
metameric pattern. Metameric segmentation is certainlyimportant in swimming 
in chordates as it allows powerful torsionalforces to be applied to the relatively 
inflexible axial skeleton in order 
to produce powerful swimming movements. 
Cephalization and polarity : 

      Bilatreral animals and few others are polar. They have anterior end called 
oral end and posterior one called aboral end. at the oral end concentrates the 
nervous tissue within a head. Such a morphological state is known as 
cephalization.  Cephalization and polarity are adaptations for the most efficient 
means against the environments. The complexity of organism structure and 
concentration of major sense organs and neural materials at the anterior end the 
organism are obvious in most advanced animals. 
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1. The number of germ layers: 
     Diploblastica are those have two germ layers; ectoderm and endoderm; 
e.g. coelenterates. While triploblastica are those have three germ layers; 
ecto-endo and mesoderm. e.g. flate worm and up. 
 
 

2. Appendages: 

        Are body protrusions serve different functions as locomotion, feeding 
sensory functions etc  e.g. tentacles, antennae, lager, fins, wings and arms. The 
number and physiology of appandages of organisms are good means of 
taxonomy especially among arthropods  e.g. arachnida (spider) have eight Legs 
while insect have six. 
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3. Skeletal system: 

      Skeletal is a supporting frame work of organisms. There is two type of 
which; endoskeleton and exoskeleton. Endo are found in sponges 
echinoderms, chordata while exo is found in mollusca, arthropoda. 

4. Sexual characteristics : 
A. Dioecious organisms are unisexual, where both sexes are separated. 
B. Monocious or hermaphroditic forms are contain both sexual 

characteristics in the same individuals. They develop male and female 
organs in the same gonad. Sporulation is is important in taxonomic 
sporozoa and very small invertebrates. 

5. Larval forms: 

             Type of larvae is important in classification. There are several forms of 
larvae and each of while characterizing a special group of animals e.g., Vileger 
characterizing Mollusca, Noplius larva for arthropods, Planula for Coelentrates 
and Brachularia for Echinodermata et . 
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KINGDOMS OF THE LIVING WORLD 

     Our conception of the kingdoms in the living world have been revised several 
times over the years. The living world firstly, is divided into two major 
kingdoms; Animalia and Plantia. This classification was accepted for 
sometimes, but refinement become necessary as more formation was obtained. 
As early as 1860, a suggestion to increase the living world another kingdom 
which Protista.Kingdoms Protista including all unicellular organisms. As 195 
with accumulation of detailed data another scheme of classification is speared. 
The new beme suggested the living world should be divided into 5 kingdoms as 
follows : 

KINGDOM : MONERA    ( The Procaryotes : Bacteria & blue green algae ) 

KINGDOM : PROTISTA    ( Unicellular algae & Protozoans ) 

KINGDOM : PLANTAE    ( Multicellular plants ) 

KINGDOM : FUNGI  ( Nonphoto- synthetic plant like organisms ) 

KINGDOM : ANIMALIA    (Multicellular  animals) 
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KINGDOM PROTISTA 

   Protistan phyla are differentiated by means of locomotion, methods of 
nutoition, reproduction, number of nuclei and possession of some organelles. 
The body is non-cellular and if sexual reproduction occurs the entire body is 
fragmented to form gametes or the body itself acls as a gameles. 

Class : Sarcodina: Are Protozoans in which (1) Flagella are rarly or absent in the 
adult (2) Pseudopodia of some types are developed (3) Most membersare free 
living forms but there are some parasitic forms. (4) They live in moist soil and 
aquatic hapitates. (5) Some forms have shell consists of one or many chambers 
acts as exoskeleton. 

Class : Mastigophora : They are Protozoans in which (1)  the body possesses one 
or more flagella (2) Amoeboid action is rare (3) Syngamy occurs in only a few 
groups and is then not followed by abundant spore formation (4) most members 
are free-living but some are parasitic (5) Some members have chloroblasts 
(Phytomastigophora) while others have not (zoomastigophora). 

Class : Ciliata : They are  Protozoans in which (1)   cilia are present  in the adult 
forms (2) Amoeboid action is rare (3) exchange of genetic materials takes place 
by conjugation (4) free living and parasitic forms (5) some forms have more 
than one uncleus. 

Class : Sporozoa :  They are  Protozoans in which (1)  there are no flagella or 
cilia (2) the body my be amoeboid (3) Multiplication is typically by the 
formation of large number of spores following synogamy (4) They are 
exclusively parasitic. 
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PHYLUM : ROTOZOA 

REPRESENT KINGDOM PROTISTA 

  As per two-kingdom classification, Protozoa was treated as a phylum under 
animal kingdom  

• Under the three-kingdom classification, proposed by Haeckel, it was separated 
from animal kingdom and was included under the kingdom Protista.  

• There are about 215000 described species of protists of which about 92000 

species are protozoans.  

The first protozoan observed was Vorticella convellaria by Anton Van 
Leeuwenhoek. Anton Van Leeuwenhoek called Protozoans as animalcules. 

 • The term Protozoa was coined by Goldfuss, for a group of organisms which 

included protozoans, sponges, coelenterates, rotifers and bryozoans.  Von 
Siebold restricted the name Protozoa to apply to all unicellular forms of animal 
life. 

 • Hyman preferred the term acellular.  

General Characters  

• The body is unicellular, however they are preferably be referred to as acellular 

because the single cell performs all the life activities and is functionally 
equivalent to the whole metazoan animal. • Division of labour occurs among 

various organelles of the cell.  

• These may be solitary (Euglena or colonial (Proterospongia) Freeliving- 
Amoeba  

• Symmetry - Spherical - heliozoans, (Actinopodeans), radiolarians (Collozoum) 
Radial - (Sessile forms) Bilateral - Giardia  

• Lobose protozoans and foraminifers are asymmetrical  

• Body is naked or covered by pellicle or shell made of silica or calcium 

carbonate • Division of body is at subcellular level  
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• Locomotion is brought about by the locomotory organelles like flagella and 

cilia, cellular extensions like pseudopodia and in some, pellicular contractile 
structures like myonemes.  

• Nutrition is holozoic or holophytic or osmotrophic. Euglena shows 

mixotrophic nutrition.  

• Digestion is intracellular. 

 • Contractile vacuoles, which are common ir freshwater forms mainly, serve for 
osmoregulation, 

 • Asexual reproduction by binary ormultiple fissions or plasmotomy or 

budding. • Sexual reproduction by syngamy or conjugation. 

 • The phenomenon to tide over unfavourable conditions is encystment.  

• They are immortal - somatoplasm and germplasm are not differentiated. 

 Classification 

 • B.M. Honigberg and others classified Phylum Protozoa into four subphyla: 

Sporozoa, Cnidospora and Ciliophora. , Sarcomastigophora 

 Subphylum-1 Sarcomastigophora  

• it Is characterized by the presence of pseudopodia or flagella for locomotion, 

 It includes three superclasses – Mastigophora, Opalinata and Sarcodina.  

Superclass Mastigophora:  

• Body is covered by pellicle; locomotoiy organelles are flagella;  

• Asexual reproduction by longitudinal binaiy fission.  

• It includes two classes – Phytoinastigophon and Zoomastigophora  

Class Phytomastigophora: 

 • Some are with chlorophyll bearing chloroplasts  

• Nutrition is holophytic • Reserve food is paramylum  

o Includes euglenoids and dinoflagllates • Examples: Ceratium (dinoflagellate 

with chloroplasts) Noctiluca (dinoflagellate withoui chloroplasts), Euglena  
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Class Zoomastigophora:  

• Mostly parasitic; Chloroplasts are absent; nutrition is holozoic  

• saprobic or parasitic, Reserve food is glycogen or volutin, Examples: 
Trichomonas, Trichonympht (Mutualistic),  Leishmania. 
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 Superclass Opalinata: 

 • Commensals or parasites in the gut of anurans 

 • Body is covered by oblique rows of cilia but without infraciliary system. 

 • Some are binucleate, others are multinucleate but homokaryotic i.e. the nuclei 

are identical.  

• Asexual reproduction by longitudinal binary fission and plasmotomy.  

• Sexual reproduction is syngamy with flagellated gametes Examples Opalina, 
Zelleriella  

Superclass Sarcodina: 

• Locomotion is brought about by pseudopodia. 

 • It includes three classes - Rhizopodea, Piroplasmea and Actinopodea. Class  

Class : Rhizopodea: 

 • It includes amoebas, foraminiferans and mycetozoans.  

• Amoebas have lobopodia or filopodia; foraminiferans have reticulopodia. 

 • In amoebas, body is naked (Amoeba, Entamoeba) or covered by a test 

(Arcella). 

 • Foraminiferans have a calcareous porous shell. 

 • Calcareous shells of dead individuals form foraminiferan ooze, Examples: 
Elphidium (foraminiferan), * Physarum (acellular slime mould with a 
Plasmodium stage in the life history), Dictyostelium (cellular slime mould with 
pseudoplasmodium stage in the life history). 
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 Class Piroplasmea:  

Parasitic; locomotory structures absent; spores are absent. Example: Babesia 
(causes red water fever in cattle)  

Class Actinopodea:  

• These are the ray footed protozoans 

 • Locomotory structures are axopodia  

• Skeleton consists of siliceous shell (Radiolaria) or strontium sulphate spines 
(Acantharea) or siliceous shell or radiating needles (Heliozoa). 

 • Silicious shells of radiolarians form ooze Examples: Collozoum (radiolarian) 

Actinophrys (heliozoan) Acanthometra (acantharean), Actinosphaerium  

Subphylum-II : Sporozoa or Apicomplexa: 

• Parasitic; no special locomotory structures; 

 • pseudopodia, if present, useful only in ingestion, o Sporozoites and merozoites 

bear anterior apical complex that helps penetrate host cells, o No polar filaments  

• It includes three classes - Telosporea, Toxoplasmea and Haplosporea.  
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Class Telosporea: • Sporozoites are long, o Garrtonts are large, extracellular - 
gregarinids • Gamonts are small, intracellular - coccidians • Syngamy is 

isogamy - Gregarinids Anisogamy - Coccidians • Examples: Monocystis 

(parasite in the seminal vesicles of earthworms), Eimeria, Plasmodium, 
Gregarina  

Class Toxoplasmea: • Body covered by two layered pellicle • Only asexual 

reproduction, by endodyogeny. • It is internal budding wherein two daughter 

cells are produced within a mother cell and the mother cell is destroyed in the 
process, Example: Toxoplasma  

Class Haplosporea: • Spores are present and are amoeboid, o Reproduction is 

only asexual, by multiple fission. • Each spore contains singl e sporozoite o 

Example: Haplosporidium 

 Subphylum-III Cnidospora:  

• Parasitic. • No special locomotory structures, • Spores with 1 or more 

protoplasmic masses called - sporoplasms • Spores are provided with one or 

more polar filaments, which are useful for attachment to the host. 

 • It includes two classes - Myxosporidea and Microsporidea. 

 Class Myxosporidea: • Extracellular parasites of cold blooded vertebrates • 

Spores with typically two capsules each with single polar filament. Example: 
Myxobolus  

Class Microsporidea: • Intracellular parasites. • Spore with one intrasporal or 1 -
2 intracapsular filaments. • Spores with single sporoplasm Example: Nosema 

bombycis (causes pebrine disease in silkworms). Subphylum IV Ciliophora: 
•Complex protozoans. • Cilia are useful in locomotion and food capture, • 

Suctorian ciliates are sessile and are with cilia only in young stages. In adult 
suctorians the cilia are replaced by sucking tentacles that help in food capture, • 

Dimorphic nuclei - macronucleus (vegetative and polyploid) and micronucleus 
(reproductive and diploid), o Infraciliary system is present, o Sexual 
reproduction by conj ugation, which brings about nuclear reorganization. • Only 

class under this subphylum is Class Ciliata. o Example: Paramecium, 
Balantidium, (parasitic ciliate in man) Acineta (Suctorian) 
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Phylum Porifera 

Characteristics, classification, examples 

 
 Porifera Definition 

 Phylum Porifera Characteristics 

 Phylum Porifera Classification 

 Class 1. Calcarea (L., calx=lime) or Calcispongiae (L., calcis= lime+ spongia= sponge) 

 Class 2. Hexactinellida (Gr., hex=six + actin=ray) or Hyalospongiae (Gr., hyalos=glass+ 

spongos= sponge) 

 Class 3. Demospongiae (Gr., dermos= frame+ spongos= sponge) 

 References 

 

 

Porifera Definition 

The Porifera may be defined as an asymmetrical or radially symmetrical 

multicellular organism with a cellular grade of an organization without well- 

definite tissues and organs; exclusively aquatic; mostly marine, sedentary, 

solitary or conical animals with body perforated by pores, canals, and cambers 

through which water flows; with one or more internal cavities lined with 

choanocytes; and with a characteristic skeleton made of calcareous spicules, 

siliceous spicules or horny fibers of spongin 

Phylum Porifera Characteristics 

1. Porifera are all aquatic, mostly marine except one family Spongillidae which 

lives in freshwater. 

2. They are sessile and sedentary and grow like plants. 

3. The body shape is vase or cylinder-like, asymmetrical, or radially 

symmetrical. 

4. The body surface is perforated by numerous pores, the Ostia through 

which water enters the body and one or more large openings, the oscula 

by which the water exists. 

5. The multicellular organism with the cellular level of body organization. No 

distinct tissues or organs. 

6. They consist of outer ectoderm and inner endoderm with an intermediate 

layer of mesenchyme, therefore, diploblastic 

7. The interior space of the body is either hollow or permeated by numerous 

canals lined with choanocytes. The interior space of the sponge body is 

called spongocoel. 

https://microbenotes.com/phylum-porifera/#porifera-definition
https://microbenotes.com/phylum-porifera/#phylum-porifera-characteristics
https://microbenotes.com/phylum-porifera/#phylum-porifera-classification
https://microbenotes.com/phylum-porifera/#class-1-calcarea-l-calxlime-or-calcispongiae-l-calcis-lime-spongia-sponge
https://microbenotes.com/phylum-porifera/#class-2-hexactinellida-gr-hexsix-actinray-or-hyalospongiae-gr-hyalosglass-spongos-sponge
https://microbenotes.com/phylum-porifera/#class-2-hexactinellida-gr-hexsix-actinray-or-hyalospongiae-gr-hyalosglass-spongos-sponge
https://microbenotes.com/phylum-porifera/#class-3-demospongiae-gr-dermos-frame-spongos-sponge
https://microbenotes.com/phylum-porifera/#references
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8. Characteristic skeleton consisting of either fine flexible spongin fibers, 

siliceous spicules, or calcareous spicules. 

9. Mouth absent, digestion intracellular. 

10. Excretory and respiratory organs are absent. 

11. Contractile vacuoles are present in some freshwater forms. 

12. The nervous and sensory cells are probably not differentiated. 

13. The primitive nervous system of neurons arranged in a definite network of 

bipolar or multipolar cells in some, but is of doubtful status. 

14. The sponges are monoecious. 

15. Reproduction occurs by both sexual and asexual methods. 

16. Asexual reproduction occurs by buds and gemmules. 

17. The sponge possesses a high power of regeneration. 

18. Sexual reproduction occurs via ova and sperms. 

19. All sponges are hermaphrodite. 

20. Fertilization is internal but cross-fertilization can occur. 

21. Cleavage holoblastic. 

22. Development is indirect through a free-swimming ciliated larva called 

amphiblastula or parenchymula. 

23. The organization of sponges are grouped into three types which are ascon 

type, sycon type, and leuconoid type, due to simple and complex forms. 

24. Examples: Clathrina, Sycon, Grantia, Euplectella, Hyalonema, Oscarella, 

Plakina, Thenea, Cliona, Halichondria, Cladorhiza, Spongilla, Euspondia, etc. 

 

Phylum Porifera Classification 

The phylum includes about 5,000 species of sponges, grouped into 3 classes 

depending mainly upon the types of skeleton found in them. The classification 

here is based on Storer and Usinger (1971) which appears to be a 

modification from Hyman’s classification. 

Class 1. Calcarea (L., calx=lime) or Calcispongiae 

(L., calcis= lime+ spongia= sponge) 

 Small-sized calcareous sponges, below 10 cm in height. 

 Solitary or conical; body shape vase-like or cylindrical. 

 They may show asconoid, Syconoid, or leuconoid structures. 

 A skeleton of separate one or three or four-rayed calcareous spicules. 

 Exclusively marine. 

Order 1. Homocoela (=Asconosa) 

 Asconoid sponges with cylindrical and radially symmetrical bodies. 

 Body wall thin, not folded. Choanocytes line the Spongocoel. 

https://microbenotes.com/vacuoles-structure-types-and-functions/
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 Often conical. 

 Examples: Leucosolenia, Clathrina. 

Order 2. Heterocoela (=Syconosa) 

 Syconoid and leuconoid sponges having a vase-like body. 

 The body wall is thick, folded. Choanocytes line the flagellated chambers 

(radial canals) only. 

 Spongocoel is a line by flattened endoderm cells. 

 Solitary or conical 

 Examples: Sycon or Scypha, Grantia. 

Class 2. Hexactinellida (Gr., hex=six + actin=ray) or 

Hyalospongiae (Gr., hyalos=glass+ spongos= sponge) 

 Moderate -sized. Some reach 1 meter in length. 

 Called glass sponges. 

 Body shape cup, urn, or vase-like. 

 Skeleton is of siliceous spicules which are triaxon with 6 rays. In some, the 

spicules are fused to form a lattice-like skeleton. 

 No epidermal epithelium. 

 Choanocytes line finger-shaped chambers. 

 Cylindrical or funnel-shaped 

 Found in deep tropical seas.  

Order 1. Hexasterophora 

 Spicules are hexasters i.e. star-like in shape with axes branching into rays at 

their ends. 

 Flagellated chambers regularly and radially arranged. 

 Usually attached to substratum directly. 

 Examples: Euplectella (Venus’ flower basket), Farnera. 

Order 2.  Amphidiscophora 

 Spicules are amphidiscs i.e. with a convex disc, bearing backwardly directed 

marginal teeth at both ends. 

 Flagellated chambers are slightly different from the typical type. 

 Attached to the substratum by root tufts. 

 Examples: Hyalonema, Pheronema. 

Class 3. Demospongiae (Gr., dermos= frame+ spongos= 

sponge) 

 Contains the largest number of sponge species. 

 Small to large-sized. 

  Conical or solitary.  
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 The body shape is a vase, cup, or cushion. 

 Skeleton of siliceous spicules or spongin fibers, or both, or absent. 

 Spicules are never 6-rayed, they are monaxon or tetraxon and are 

differentiated into large megascleres and small microscleres. 

 The body canal system is leucon type. 

 Choanocytes restricted to small rounded chambers. 

 Generally marine, few freshwater forms. 

Subclass I. Tetractinellida 

 Sponges are mostly solid and simple rounded cushion-like flattened in 

shape usually without branches. Dull to brightly colored. 

 Skeleton comprised mainly of tetraxon siliceous spicules but absent in 

order Myxospongida. 

 The Canal system is a leuconoid type. 

 Mostly in shallow water. 

Order 1. Myxospongida 

 Simple structure. 

 Spicules absent. 

 Examples: Oscarella, Halisarca. 

Order 2. Carnosa 

 Structure simple. 

 Spicules are not differentiated into megascleres and microscleres. 

 Asters may be present. 

 Examples: Plakina, Chondrilla. 

Order 3. Choristida 

 Both large and small spicules present. 

 Examples: Geodia, Thenea. 

Subclass II. Monaxonida 

 Occurs in a variety of shapes from rounded mass to branching types or 

elongated or stalked with funnel or fan-shaped. 

 Spicules monaxon. Spongin present or absent. 

 Spicules are distinguished into megascleres and microscleres. 

 Found abundant throughout the world. 

 Mostly in shallow waters, some in the deep sea, some in freshwater. 

Order 1. Hadromerina 

 Monaxon megascleres in the form of tylostyles. 

 Microscleres when present in the form of asters. 

 Spongia absent. 
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 Examples: Cliona, Tethya. 

Order 2. Halichondrina 

 Monaxon megascleres are often of 2 types i.e. monactines and diactines. 

 Microscleres are absent. 

 Spongia present and scanty. 

 Example: Halichondria (crumb-of-bread sponge). 

Order 3. Poecilosclerina 

 Monaxon megascleres are of 2 types, one type in the ectoderm and 

another type in the choanocyte layer. 

 Microscleres are typically chelas, sigmas, and toxas. 

 Example: Cladorhiza. 

Order 4. Haplosclerida 

 Monaxon megascleres are of only one type i.e. diactinal. 

 No microscleres. 

 Spongia fibers are generally present. 

 Examples: Chalina, Pachychalina, Spongilla. 

Subclass III. Keratosa 

 The body is rounded and massive with a number of conspicuous oscula. 

 Horny sponges with the skeleton of spongin fibers. 

 No spicules. 

 Found in shallow and warm waters of tropical and subtropical regions. 

 Examples: Euspongia, Hippospongia. 

References 

1. Kotpal RL. 2017. Modern Text Book of Zoology- Invertebrates. 11th Edition. 
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Phylum Coelenterata (Cnidaria) 

Characteristics, classification, examples 

 
 Coelenterata (Cnidaria) Definition 

 Phylum Coelenterata (Cnidaria) Characteristics 

 Phylum Coelenterata (Cnidaria) Classification 

 Class 1. Hydrozoa (Gr., hydra=water +zoios=animal) 

 Class 2. Scyphozoa (Gr., skyphos=cup +zoios=animal) 

 Class 3. Anthozoa (Gr., anthos= flower+ zoios= animal) 

 References 

Coelenterata (Cnidaria) Definition 

The Coelenterata may be defined as diploblastic metazoa with tissue grade of 

construction having nematocyst and a single gastrovascular cavity or the 

coelenteron. 
 

Phylum Coelenterata (Cnidaria) Characteristics 

1. They are aquatic, mostly marine except few freshwater forms like the hydra. 

2. They are multicellular with tissue grade of organization. 

3. They are solitary or conical. Sedentary or free-swimming. 

4. Individuals are radially or biradially symmetrical about a longitudinal oral-

aboral axis. 

5. Body organization of cell-tissue grade. Cells mostly scattered and 

specialized for different functions. Some cells form tissues like nerve nets or 

nervous tissues. 

6. Exoskeleton chitinous (perisarc) or calcareous(corals). 

7. They are diploblastic animals with 2 cellular layers-outer an epidermis and 

an inner gastrodermis- with a gelatinous acellular mesoglea in between. 

8. Acoelomate animals because they do not pose a second body cavity, the 

coelom. 

9. Short and slender tentacles encircle the mouth in one or two whorls. 

10. The tentacles are provided with nematocysts; tentacles serve for food 

capture, its ingestion, serve for adhesion, and for defense. 

11. Two types of individuals occur, attached sessile and asexual zooid (polyps) 

and free swimming and sexual zooid (medusae). Some species are notable 

for polymorphism or variety of forms. 

12. They are usually carnivorous; digestion is extracellular as well as 

intracellular. 

https://microbenotes.com/phylum-coelenterata/#coelenterata-cnidaria-definition
https://microbenotes.com/phylum-coelenterata/#phylum-coelenterata-cnidaria-characteristics
https://microbenotes.com/phylum-coelenterata/#phylum-coelenterata-cnidaria-classification
https://microbenotes.com/phylum-coelenterata/#class-1-hydrozoa-gr-hydrawater-zoiosanimal
https://microbenotes.com/phylum-coelenterata/#class-2-scyphozoa-gr-skyphoscup-zoiosanimal
https://microbenotes.com/phylum-coelenterata/#class-3-anthozoa-gr-anthos-flower-zoios-animal
https://microbenotes.com/phylum-coelenterata/#references
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13. No anus. 

14. Coelom and respiratory, circulatory, and excretory system wanting. 

15. Nervous system primitive, consisting of a diffuse nerve net. Central nervous 

system absent. 

16. The muscular system includes longitudinal and circular fibers formed by 

epithelia-muscle and endothelial-muscle cells. 

17. A single cavity, lined with gastrodermis, called gastrovascular cavity or 

coelenteron, into which mouth opens. 

18. Sensory organs form ocelli and statocysts. 

19. Reproduction is both by asexual and sexual methods. 

20. Asexual reproduction occurs by budding and sexual reproduction by the 

formation of gametes. 

21. The development includes a free-swimming ciliated planula larva. 

22. Life history exhibits the phenomena of alternation of generation or 

metagenesis in which the asexual polypoid, sessile generation alternates 

with sexual medusoid, free-swimming generation. 

. 

Phylum Coelenterata (Cnidaria) Classification 

Phylum Coelenterata includes nearly 11,000 known species half of which are 

extinct. The classification followed here is given by Hyman, L.H., (1940). 

According to Hyman phylum, Coelenterata has been classified into 3 classes. 

Class 1. Hydrozoa (Gr., hydra=water +zoios=animal) 

 Freshwater or marine. Solitary or conical. Sessile or free-swimming. 

 Exhibit tetramerous and polymerous radial symmetry. 

 The body wall consists of outer ectoderm and inner endoderm separated 

by non-cellular mesoglea. 

 Gastrovascular cavity without stomodaeum, septa, or nematocysts bearing 

gastric filament. 

 Skeleton or horny structure is horny perisarc in some forms, while 

coenosarc secretes a skeleton of calcium carbonate forming a massive 

stony structure or coral in other forms. 

 They exhibit polymorphism. These are two main types of zooids, the 

asexual polyp, and sexual medusa. 

 Polyp without stomodaeum and septa (mesentery). 

 Medusa with true velum (Craspedote).  

 Mesoglea non-cellular. 

 Many of them exhibit alternation of generations. 

 Gonads are epidermal. Sex cells shed directly on the outside. 

 Cleavage is holoblastic, embryo ciliated in planula. 
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Order 1. Hydroida 

 Solitary or conical. 

 Polypoid stage predominant. 

 Medusae are short-lived or absent. 

 Sense organ of medusae are ocelli ad statocysts and exclusively ectodermal 

in origin. 

Suborder 1. Anthomedusae or Athecata 

 Solitary or conical. 

 Polyps and blastostyles athecate, i.e. perisarc not forming hydrothecae and 

gonothecae. 

 Medusae are tall, bell-like bearing gonads on the manubrium having a 

strongly arched umbrella. 

 Medusae bear eyespot or ocelli at the bases of tentacles. 

 Statocysts absent. 

 Examples: Hydra, Ceratella, Tubularia, Clava, Eudendrium. 

Suborder 2. Leptomedusae or Thecata 

 Conical Hydrozoa. 

 Polyps are enclosed in hydrothecae and medusae are covered with 

gonothecae. 

 Free medusae are flattened, bowl or saucer-shaped, bearing gonads on the 

radial canal. 

 Medusa with gonads on radial canals. 

 Medusae usually bear statocysts. 

 Eyespots or ocelli are absent. 

 Examples: Obelia, Sertularia, Plumularia, Aglaophenia. 

Order 2. Milleporina 

 Conical coral-like Hydrozoa without perisarc. 

 The massive calcareous skeleton is secreted by ectoderm provided with 

pores through which polyps protrude out. 

 Colony have 2 types of zooids, the gastrozooid and dactylozooid. 

 Gastrozooids (nutritive zooids) are short provided with mouth and 

tentacles. 

 Dactylozooids are elongated, hollow, slender with tentacles but without a 

mouth. 

 Medusae develop in small chambers, becoming free, devoid of mouth, 

radial canals, and tentacles. 

 Example: Millepora. 

Order 3. Stylasterina 
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 Colonial coral-like Hydrozoa colony have 2 kinds of zooids, the 

dactylozooids, and gastrozooids. 

 Dactylozooids are small, solid without tentacles. 

 Gastrozooids have a cup with a pointed spine. 

 Gonophores reduced to sporosacs. Medusae not free. 

 Larva is liberated as planula. 

 Example: Stylaster. 

Order 4. Trachylina 

 Polypoid stage reduced or absent. 

 Medusae are large, dominant, free-swimming, and may develop directly 

from the fertilized egg. 

 Marginal sense organs or statocysts with endodermal statoliths. 

Suborder 1. Trachymedusae 

 Tentacles inserted above bell margin. 

 The margin of the umbrella is smooth. 

 The manubrium is long. 

 Gonads develop in radial canals. 

 Example: Geryonia. 

Suborder 2. Narcomedusae 

 Tentacles arise between the bell margin and vertex of the exumbrella. 

 The manubrium is short. 

 Gonads present on the manubrium or on the stomach floor. 

 Examples: Cunina, Solmaris. 

Order 5. Siphonophora 

 They are polymorphic, free-swimming, or floating colonial Hydrozoa. 

 The colony consists of several types of polypod and medusoid individuals 

attached to stem or disc. 

 Polyps without oral tentacles. 

 Medusae incomplete and rarely freed. 

Suborder 1. Calycophora 

 The upper end of the colony is provided with one or more swimming bells 

(nectophores). 

 Apical float or Pneumatophore absent. 

 Examples: Diphyes, Praya, Abyla. 

Suborder 2. Physophorida 

 Upper ed of colony forms a large gas-filled float (pneumatophore). 

 Examples: Physalia, Halistemma, Stephalia. 
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Class 2. Scyphozoa (Gr., skyphos=cup +zoios=animal) 

 It includes large jelly-fishes or true medusae that are exclusively marine. 

 Medusae are large, bell or umbrella-shaped, without true velum, free-

swimming, or attached by an aboral stalk. 

 Polyp stage reduced or absent. 

 Marginal sense organs are tentaculocysts having endodermal statoliths. 

 Gastrovascular cavity with gastric pouches and endodermal gastric 

filaments. No stomodaeum. 

 Mesoglea extensive, gelatinous, with fibers and cells. 

 Gonads are gastrodermal. Sex cells released in the digestive cavity. 

Order 1. Stauromedusae or Lucernaridae 

 Body goblet or trumpet-shaped. 

 Sessile, attached by an aboral stalk. 

 Mouth cruciform (four-cornered) with small oral lobes and a short 

quadrangular manubrium. 

 The gastrovascular system is divided into the central stomach and four per-

radial pouches by the four inter-radial septa. 

 Gonads are elongated band-like borne on the faces of septa. 

 No marginal sense organs or tentaculocysts. 

 Fertilization external. 

 The larva is planula without cilia. 

 Examples: Lucernaria, Haliclystus. 

Order 2. Cubomedusae or Carybdeida 

 Body cubical with 4 flattened sides. 

 Free-swimming Scyphozoa found in warm and shallow waters of tropical 

and subtropical regions. 

 4 hollow inter-radial tentacles borne on the margin of the sub-umbrella. 

 4 per- radial tentaculocysts or rhopalia are present. 

 Each tentaculocyst is provided with a lithocyst and one or more ocelli. 

 The mouth is cruciform and gastric pouches are present. 

 Leaf-like gonads. 

 Examples: Charybdaea, Tamoya. 

Order 3. Coronate 

 Body conical, divided by a deep circular coronary groove. 

 Free-swimming scyphomedusae found inhabiting the deepwater of the 

ocean. 

 The umbrella is divided by a coronal groove (horizontal furrow) into an 

upper cone and a lower crown. 
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 The crown consists of pedal lobes, pedalia. 

 The pedalia bear solid tentacles. 

 The bell margin is scalloped into lappets alternate with pedalia. 

 Cruciform mouth. 

 4 to 16 tentaculocysts present. 

 Examples: Pericolpa, Periphylla. 

Order 4. Semaeostomeae 

 Most common free-swimming medusae found inhabiting the coastal 

waters of all oceans. 

 The umbrella is a flat, saucer, or bowl-shaped. 

 Square shaped mouth extending into 4 long oral arms. 

 The margin of the umbrella is fringed with hollow tentacles. 

 8 tentaculocysts present. 

 Gastric pouches and filaments are absent. 

 Examples: Aurelia, Cynaea. 

Order 5. Rhizostomae 

 Body usually hemisphere without marginal tentacles. 

 Free-swimming Scyphozoa found in shallow waters of tropical and 

subtropical oceans. 

 The umbrella is saucer or bowl-shaped or flattened or even concave on the 

top. 

 The mouth is surrounded by 8 oral arms-bearing numerous funnel-shaped 

mouths on their edge. 

 Typically, 8 or more tentaculocysts. 

 Four subgenital pits are generally present. 

 Examples: Rhizostoma or Pilema, Cassiopeia. 

Class 3. Anthozoa (Gr., anthos= flower+ zoios= animal) 

 Exclusively marine. Solitary or conical. 

 Exclusively polypoid. 

 No medusoid stage. 

 The body is usually cylindrical with hexamerous, octamerous, or 

polymerous biradial or radobilateral symmetry. 

 The oral end of the body is expanded radially into an oral disc bearing 

hollow tentacles surrounding the mouth in the center. 

 The stomodaeum is present, often provided with 1or more ciliated grooves 

the siphonoglyphs. 

 The gastrovascular cavity subdivided by 8 or more septa or mesenteries. 

 Mesenteries bear nematocysts at their inner free edges. 

 Mesoglea stout and contains fibrous connective tissue and amoeboid cell. 
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 Skeleton either external or internal. 

 The exoskeleton is formed from calcium carbonate which often forms a 

massive coral. 

 The nervous system is in the form of a typical nerve net without a 

concentrated central nervous system. 

 Endodermal gonads, develop in the mesenteries. 

 The ripe sexual products are discharged into coelenteron. 

 External fertilization. 

 The fertilized egg develops into a planula larva, which after a short free life 

settles down and develops into an adult. 

Subclass 1. Alcyonaria or Octocorallia 

 Exclusively colonial. 

 Polyp are long or short cylinder terminating orally into a flat circular oral 

disc having an oval or elongated mouth in the center. 

 Polyp with 8 pinnate tentacles and 8 septa. 

 8 complete mesenteries are present. 

 Single ventral siphonoglyphs present. 

 Endoskeleton is the product of mesogleal cells comprised of calcareous 

spicules either calcareous is horny in nature. 

 Polyps are dimorphic in some form. 

Order 1. Stolonifera 

 Inhabitants of shallow water in the tropical and temperate region. 

 Polyps arising independently from a creeping mat or stolon. 

 Skeleton of calcareous tubes or separate calcareous spicules or absent. 

 Examples: Tubipora, Clavularia. 

Order 2. Telestacea 

 The colony consists of simple or branched stems arising from a creeping 

base. 

 Each stem is a very elongated polyp bearing lateral polyps. 

 Skeleton consists of calcareous spicules. 

 Example: Telesto. 

Order 3. Alcyonacea 

 Colony mushroom-shaped or branched into stout blunt processes. 

 Lower parts of the polyp fused into a fleshy mass or coenenchyma with one 

oral end protruding. 

 Polyp are dimorphic in some form bearing autozooids and siphonozooids. 

 Skeleton consists of separate clacerous spicules, not axial. 

 Examples: soft corals. Alcyonium, Xenia. 
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Order 4. Coenothecalia 

 Skeleton is massively composed of crystalline calcareous fibers of calcium 

carbonate, not of fused spicules. 

 Polyp embedded and connected by solenial tubes. 

 Commonly called blue corals found on the coral reefs in the Indo-pacific. 

 Example: Heliopora (blue coral). 

Order 5. Gorgonacae 

 The colony usually plant-like, consists of the main stem arising from the 

basal plate or tuft of stolon and a number of branches bearing polyp. 

 Axial skeleton composed of horn-like gorgonin, separate or fused 

clacerous spicules, or both. 

 Commonly called sea fans, sea feathers, and sea whips. 

 Found in tropical and subtropical shores. 

 Examples: Gorgonia, Corallium. 

Order 6. Pennatulacea 

 Colony elongated and divided into a proximal stalk or peduncle and distal 

rachis. 

 Their lower part(peduncle) embedded in mud and sand. 

 The upper part (rachis)consists of a very long axial polyp with lateral 

branches bearing a dimorphic polyp. 

 The main stem is supported by a calcareous or horny skeleton. 

 Examples: Pennatula, Renilla, Cavernularia, Pteroides. 

Subclass 2. Zoantharia or Hexacorallia 

 Solitary or colonial. 

 Marine form. 

 Tentacles simple usually unbranched, numerous arranged in multiples of 

five and six but never 8. 

 Mesenteries are numerous arranged in multiple of 5 or 6, maybe complete 

or incomplete. 

 Gullet commonly with 2 siphonoglyphs. 

 Endoskeleton when present calcareous, derived from ectoderm. 

 Usually monomorphic polyp. 

Order 1. Actiniaria 

 Solitary or colonial. 

 Simple often large-sized. 

 No skeleton. 

 Body muscular, often with an aboral pedal disc. 

 Tentacles and mesenteries are numerous. 
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 One or more siphonoglyphs. 

 Examples: Actinia, Metridium, Adamsia, Edwardsia. 

Order 2. Madreporaria 

 Rarely Solitary or mostly colonial. 

 The exoskeleton is hard, compact, often massive calcareous. 

 Polyp small, living in cup-like cavities on the exoskeleton. 

 No siphonoglyph and muscles feeble. 

 Examples: true or stony corals. Astraea (star coral), Fungia, 

Favia, Madrepora (staghorn coral), Meandrina (brain coral). 

Order 3. Zoanthidea 

 Mostly colonial sometimes solitary forms. 

 No skeleton and pedal disc but, the body wall contains calcareous bodies. 

 Mostly epizoic. 

 Small polyp and usually united by basal stolons. 

 Paired mesenteries. A pair composed of one complete and one incomplete 

mesentery. 

 Only one ventral siphonoglyph present. 

 Example: Zoanthus. 

Order 4. Antipatharia 

 Colonial and tree-like. 

 Found in the deep waters in the oceans. 

 The lower end of the colony usually consists of a basal plate for the 

attachment of some objects. 

 Tentacles and mesenteries comparatively few (6-24) in numbers. 

 Skeleton as branched, chitinoid axis derived from ectoderm. 

 The axial skeleton bears the polyps which are dioecious but the colony may 

be hermaphrodite. 

 2 siphonoglyphs present. 

 Examples: Black corals. Antipathes. 

Order 5. Ceriantharia 

 Long, solitary, anemone-like forms living in the vertical cylindrical cavities 

in the sea bottom. 

 No pedal disc and skeleton. 

 Body smooth cylindrical and elongated with an oral disc. 

 Tentacles simple, numerous, arranged in 2 whorls- oral and marginal. 

 Single and dorsal siphonoglyphs. 

 Mesenteries are numerous, single, and complete. 

 Examples: Cerianthus. 
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Phylum Ctenophora 

characteristics, classification, examples 

 
 Ctenophora Definition 

 Phylum Ctenophora Characteristics 

 Phylum Ctenophora Classification 

 Class 1. Tentaculata 

 Class 2. Nudu 

 References 

 Phylum Ctenophora 

Ctenophora Definition 

Ctenophores are free-swimming, transparent, jelly-like, soft-bodied, marine 

animals having biradial symmetry, comb-like ciliary plates for locomotion, the 

lasso cells but nematocytes are wanting. They are also known as sea walnuts or 

comb jellies. 

Phylum Ctenophora Characteristics 

 They are free-swimming, marine, solitary, pelagic animals. No 

polymorphism and no attached stages were found. 

 The body is transparent, gelatinous, pear-shaped, cylindrical, or flat or 

ribbon-shaped. 

 They have a biradially symmetrical body along an oral-aboral axis. 

 They have an external surface with comb-like 8 ciliary plates for 

locomotion. Hence name as comb jellies. 

 They have a pair of long, solid, retractile tentacles. 

 Their body organization is cell-tissue grade. 

 Their body is acoelomate and “diploblastic” having ectoderm and 

endoderm. The body wall has outer epidermis, inner gastrodermis, middle 

jelly-like mesoglea with scattered cells, and muscle fibers. So, Ctenophora 

may also be considered as “triploblastic”. 

 Their digestive system contains the mouth, stomodaeum, complex 

gastrovascular canals, and 2 aboral anal pores. 

 They lack nematocysts. 

 They have special adhesive and sensory cells i.e. colloblasts or lasso cells 

present in tentacles which helps in food captures. 

 They lack skeletal, circulatory, respiratory, and excretory organs. 

 Their nervous system is diffused types and the aboral end bears a sensory 

organ, called statocyst. 

https://microbenotes.com/phylum-ctenophora/#ctenophora-definition
https://microbenotes.com/phylum-ctenophora/#phylum-ctenophora-characteristics
https://microbenotes.com/phylum-ctenophora/#phylum-ctenophora-classification
https://microbenotes.com/phylum-ctenophora/#class-1-tentaculata
https://microbenotes.com/phylum-ctenophora/#class-2-nudu
https://microbenotes.com/phylum-ctenophora/#references
https://microbenotes.com/phylum-ctenophora/#phylum-ctenophora
https://microbenotes.com/the-human-digestive-system-organs-and-functions/
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 They are monoecious (hermaphrodite); gonads are endodermal situated on 

walls of digestive canals. 

 Their development direct with characteristic cydippid larva. 

 They lack asexual reproduction and alternation of generation. 

 Regeneration and paedogenesis are common in them. 

 

Phylum Ctenophora Classification 

Phylum Ctenophora contains about 100 know species and grouped in 2 classes 

Class 1. Tentaculata 

 Adults with 2 long aboral tentacles. 

 In some larva has tentacles, while adults have oral lobes. 

 Mouth narrow and pharynx small. 

Order 1. Cydippida 

 Body simple, round, and oval. 

 Digestive canals terminate blindly; no anal pores. 

 Tentacles are two long and branched. 

 Tentacles are retractile into pouches or sheath. 

 Examples: Mertensia, Pleurobrachia, Hormiphora 

Order 2. Lobata 

 Body oval, laterally compressed. 

 Adults with 2 large oral lobes and 4 slender flap-like auricles around the 

mouth. 

 Pouched or sheath tentacles in the larva. 

 Tentacles reduced and without sheath in adults. 

 Gastrovascular canals are connected by a ring at oral ends. 

 Examples: Mnemiopsis, Bolinopsis 

Order 3. Cestida 

 Body elongated compressed/flat, ribbon-like. 

 Two main tentacles in the sheath but reduced. 

 Many small lateral tentacles along the oral edge. 

 Combs plates in 4 rows but rudimentary. 

 Examples: Cestum, Velamen 

Order 4. Platyctenea 

 Body greatly compressed/flat in the oral-aboral axis. 

 2 well- developed tentacles with sheath. 

 Comb plates reduced in adults. 

 Adapted for creeping. 
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 Examples: Ctenoplana, Coeloplana 

Order 5. Thalassocalycida 

 They are found surface waters down up to 2,765 Ms in Atlantic oceans and 

the Mediterranean Sea. 

 The body is a bell of Medusa shaped and may be up to 15 cm in diameter. 

 Mouth slit holds by a central cone-shaped peduncle. 

 A pair of small tentacles hang from the side of the peduncle. 

 Com jelly is with its transparent and colorless body. Usually different to see. 

 They hold the bell wide opens to captures prey i.e. Zooplankton. 

 Presumably hermaphroditic. 

 This species has limited swimming ability compared to other comb jellies. 

 Examples: Thalassocalyce inconstans. 

Class 2. Nudu 

 Body large, conical, and compressed laterally. 

 Without tentacles and oral lobes. 

 Wide mouth and large pharynx. 

 Voracious feeder. 

Order 1. Beroida 

 No tentacles and oral lobes. 

 Body large, conical, and laterally compressed. 

 Mouth large. 

 Voluminous Stomach. 

 Examples: Beroe 
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Acoelomate Animals 

 
several phyla share the following characteristics: 
 
1. have 3 true tissue layers (=triploblastic): 
ectoderm 
mesoderm 
endoderm 
between epidermis and digestive cavity is filled with a 3rd tissue layer = 
mesoderm.  mesoderm allows more elaborate organs. more specialization and 
greater division of labor than in Cnidaria 
 
2. have true organs 
each made of several different tissue layers; sponges have various specialized 
cells but no true tissues or organs. jellyfish and corals have 2 tissue layers and a 
few simple organs 
 
3. acoelomate=without body cavity 
Organs are embedded in tissue, not in any body space 
like cnidaria and ctenophore. Only 1 ―internal space‖ =digestive cavity 
 
4. in terms of development these organisms are 
Protostomes,  mouth develops first in embryo during gastrulation 
 
5. most have bilateral symmetry 
such design allows for a ―front end‖= cephalization. head contains sense organs, 

simple brain was a major new design  more efficient search for food, mates, etc. 
most animals before this were sedentary filter feeders. 
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Phylum Platyhelminthes 

characteristics, classification, examples 
 
 
 
Platyhelminthes (flatworms) definition 
Phylum Platyhelminthes (flatworms) characteristics 
Class 1- Turbellaria (L., turbella= a little string) 
Order 1- Acoela 
Order 2- Rhabdocoela 
Order 3- Alloecoela 
Order 4- Tricladida 
Order 5- Polycladida 
Class 2- Trematoda (Gr., trematodes= having pore) 
Order 1. Monogenea 
Order 2. Digenea 
Order 3. Aspidocotylea (=Aspidogastraea) 
Class 3- Cestoda (Gr., ketos, gridle+ eidos, form) 
Subclass 1. Cestodaria 
Order 1. Amphilinidea 
Order 2. Gyrocotylidea 
Subclass 2. Eucestoda 
Order 1. Tetraphyllidea 
Order 2. Diphyllidea 
Order 3. Trypanorhyncha 
Order 4. Pseudophyllidea 
Order 5. Taenioidea or Cyclophyllidea 
References 
 
Platyhelminthes (flatworms) definition 
Platyhelminthes are triploblastic, bilaterally symmetrical, dorsoventrally 
flattened, acoelomate flatworms with organ grade of construction without a 
definite anus, circulatory, skeletal or respiratory system but with Protonephridial 
excretory system and mesenchyme filling the space between the various organ 
of the body. 
 

Phylum Platyhelminthes (flatworms) characteristics 
 They are free-living, commensal or parasitic. 
 They are bilaterally symmetrical and dorsoventrally flattened, triploblastic 

worm. 

https://microbenotes.com/phylum-platyhelminthes-flatworms/#platyhelminthes-flatworms-definition
https://microbenotes.com/phylum-platyhelminthes-flatworms/#phylum-platyhelminthes-flatworms-characteristics
https://microbenotes.com/phylum-platyhelminthes-flatworms/#class-1-turbellaria-l-turbella-a-little-string
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-1-acoela
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-2-rhabdocoela
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-3-alloecoela
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-4-tricladida
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-5-polycladida
https://microbenotes.com/phylum-platyhelminthes-flatworms/#class-2-trematoda-gr-trematodes-having-pore
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-1-monogenea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-2-digenea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-3-aspidocotylea-aspidogastraea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#class-3-cestoda-gr-ketos-gridle-eidos-form
https://microbenotes.com/phylum-platyhelminthes-flatworms/#subclass-1-cestodaria
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-1-amphilinidea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-2-gyrocotylidea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#subclass-2-eucestoda
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-1-tetraphyllidea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-2-diphyllidea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-3-trypanorhyncha
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-4-pseudophyllidea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#order-5-taenioidea-or-cyclophyllidea
https://microbenotes.com/phylum-platyhelminthes-flatworms/#references
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 Bilaterally symmetrical with the definite polarity of head and tail ends. 
 Triploblastic i.e. body derived from three embryonic germ layers; ectoderm, 

mesoderm, and endoderm. 
 Dorsoventrally fattened i.e. well-developed ventral surface with mouth and 

gonopore. 
 Their body generally shapes as a worm but varies from moderately 

elongated flattened to long ribbon-like and leaf-like. 
 They are small to moderate in size varying from microscopic to extremely 

elongated form measuring up to 10-15 meters. 
 Their body is unsegmented except in class Cestoda. 
 The majority of them are white, colorless and some derive color from 

ingested food while free-living form are grey, brown-black or brilliantly 
colored. 

 Their anterior end of the body is differentiated into the head. 
 Mouth and genital pores on the ventral surface are well marked in 

turbellarians but less marked in cestodes and trematodes. 
 Their parasitic form has adhesive structures like hooks, spines and suckers, 

and adhesive secretions. 
 The body is covered with cellular or syncytial, frequently ciliated 

epidermis; while trematodes cestodes, lacks epidermis and their body 
covered with cuticle. 

 Exo- and endoskeleton are completely absent, hence the body is generally 
soft. The hard part consists of cuticle, spines, thorns, hooks, teeth. 

 They are acoelomate i.e. without any body cavity. 
 Space between various organs filled with special mesodermal tissues, the 

mesenchyme, and parenchyma. 
 Their digestive system is branched and incomplete without an anus and 

totally absent in acoela and cestode. 
 They lack skeletal, respiratory and circulatory systems. 
 The excretory system includes a lateral canal and a single or pair of 

protonephridia with flame cells or bulbs. Absent in some primitive form. 
 Their nervous system is primitive, ladder-like. The main nervous system 

consists of a pair of ganglia or brain and one or three pairs of longitudinal 
nerve cords connected by transverse nerves. 

 Their sense organs are simple. A common occurrence in tubellaria but 
greatly reduced in parasitic form. Chemo- and tangoreceptors commonly in 
the form of ciliated pits and grooves. 

 They are mostly monoecious (hermaphrodite). 
 Their reproductive system is highly evolved or complex in most of the 

forms. 
 Asexual reproduction occurs by fission in many freshwater turbellaria. 
 In the majority of form, eggs are devoid of yolk. They are produced 

separately in the yolk or vitelline glands. 

https://microbenotes.com/functions-of-the-human-digestive-system/
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 Fertilization is internal but cross-fertilization in trematodes and self-
fertilization in cestodes. 

 Their life cycle is complicated involves one or more hosts. 
 Parthenogenesis and polyembryony commonly occur trematodes and 

tapeworms. 
 Some tapeworm propagates by endogenous or exogenous budding. 
 The flatworm is either free-living or ecto-or endocommensals or parasitic. 

Phylum Platyhelminthes (flatworms) Classification 
The classification is from Hyman, L.H., (1951) up to suborder only with certain 
modifications. 
Class 1- Turbellaria (L., turbella= a little string) 
 Mostly free-living but some ectocommensals and endocommensals or 

parasitic called 
 Terrestrial marine or freshwater. 
 Body unsegmented and covered with ciliated cellular or syncytial 

epidermis, containing mucus-secreting cells and rod-shaped body called 
 Mouth ventral. intestine preceded by the muscular pharynx. 
 Adhesive organs(suckers) abundantly present. 
 Sense organ i.e. Tango, chemo, and photoreceptors common in free-living 

forms. 
 The excretory system consists of protonephridia, the flame cells. 
 Mostly reproduction sexual, asexual and by regeneration. 
 Life cycle simple. 

Order 1- Acoela 
 Small, exclusively marine, less than 2 mm. 
 Ventral mouth; no muscular pharynx and no intestine. 
 The excretory system is totally absent. 
 No flame cells, definite gonads, gonoducts, and yolk glands. 
 Mostly free-living, found under stones or bottom mud, algae, some live in 

the intestine of sea-urchins and sea-cucumbers. 
 Some colored or brown by symbiotic algae. 
 Examples: Convoluta, Ectocotyle, Afronta. 

Order 2- Rhabdocoela 
 Small (less than 3mm) freshwater, marine, and terrestrial form. 
 Simple pharynx and sac-like intestine without diverticula. 
 Nervous system with 2 main longitudinal trunks. 
 Protonephridia excretory system. 
 Eye usually present. 
 The reproductive system comprises few compact gonads, gonoducts and a 

cuticularized structure instead of penis papilla present. Yolk gland present 
or absent. 

 Marine, freshwater or terrestrial. Free-living, commensal or parasitic form 
 Examples: Catenula, Microstomum, Macrostomum, Mesostoma. 
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Suborder 1. Notandropora 
 Exclusively freshwater forms. 
 Simple pharynx. 
 The excretory system consists of a single median protonephridia. 
 Testes single compact mass, penis unarmed. 
 No yolk gland. 
 Asexual fission occurs with the formation of the chain of zooids. 
 Examples: Catenula, 

Suborder 2. Opisthandropora 
 Freshwater or marine form. 
 The excretory system consists of paired nephridia. 
 Testes compact, penis armed with a stylet. 
 No yolk gland. 
 Asexual reproduction with a chain of zooids. 
 Examples: Macrostomum, Microstomum. 

Suborder 3. Lecithopora 
 Freshwater, marine or terrestrial forms. 
 Bulbose pharynx. 
 The excretory system consists of paired nephridia. 
 Separate ovaries and yolk glands. 
 Reproduction is exclusively sexual. 
 Mostly free-living, some commensals or parasitic form. 
 Examples: Anoplodium, Mesostoma. 

Suborder 4. Temnocephalida 
 Freshwater ectocommensals form. 
 The anterior end of the body provided with 2-12 tentacles. 
 Posterior end of the body provided with 1-2 adhesive discs. 
 Dolii form pharynx. 
 Simple gonopore. 
 Examples: Temnocephala, Monodiscus. 

Order 3- Alloecoela 
 Moderate-sized between 1 and 10mm. 
 Mostly marine, freshwater and brackish water form. 
 Pharynx simple, Bulbose or plicate; intestine straight or branched (short 

diverticula). 
 The excretory system consists of paired protonephridia having 2 or 3 main 

branches and nephridiopores. 
 Nervous system with 3or 4 pairs of longitudinal nerve cords provided with 

transverse connectives. 
 The reproductive system consists of numerous testes and a pair of ovaries. 
 Penis papilla is mostly present. 
 Some are ectoparasitic or ectocommensals in the habit. 
 Examples: Prorhynchus, Plagiostomum, Geocentrophora. 
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Suborder 1. Archophora 
 Marine form. 
 Plicate pharynx. 
 Primitive female reproductive system, no female ducts. 
 Male copulatory apparatus simple opening posteriorly. 
 Examples: Proporoplana (only examples). 

Suborder 2. Lecithoepitheliata 
 Marine, freshwater or terrestrial form. 
 Simple or Bulbose pharynx. 
 Penis with the cuticular stylet. 
 Simple or none female ducts. 
 No yolk glands. 
 Nutritive cells surround ova. 
 Examples: Prorhynchus, Geocentophora. 

Suborder 3. Cumulata 
 Freshwater or marine form. 
 Bulbose or plicate pharynx. 
 Intestine usually devoid of diverticula. 
 Unarmed penis. 
 The female reproductive system consists of germovitellaria or separate 

ovaries and yolk glands. 
 Examples: Hypotrichina. 

Suborder 4. Seriata 
 Mostly marine and freshwater form. 
 Plicate pharynx. 
 Intestine usually with lateral diverticula. 
 The female reproductive system consists of separate ovaries and yolk 

glands. 
 Statocyst is mostly present. 
 Examples: Otoplana, Bothrioplana. 

Order 4- Tricladida 
 Large-sized turbellarians (2 to 60cm long). 
 Marine, freshwater or terrestrial forms. 
 Mouth mid-ventral. 
 Pharynx plicate usually directed backward. 
 Intestine with 3 branches, each with many diverticula. 
 Eyes usually present. 
 Protonephridia as lateral networks with many nephridiopores. 
 The male reproductive system consists of 2 or numerous testes; a penis 

papilla present. 
 The female reproductive organ consists of a pair of ovaries with yolk glands 

and a copulatory brusa. 
 Single gonopore. 
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 Examples: Gunda, Dugesia, Bdelloura, Geoplana. 
Suborder 1.  Maricola 
 Exclusively marine form. 
 A pair of eyes and auricular grooves present. 
 Typical penis papilla sometimes armed with the stylet. 
 Rounded copulatory brusa present. 
 Only sexual reproduction takes place. 
 Examples: Bdelloura, 

Suborder 2. Paludicola 
 Mostly freshwater, rarely brackish water forms. 
 Eyes 2 to many or completely absent. 
 Brusa usually presents anterior to the penis. 
 Mostly asexual reproduction. 
 Examples: Planaria or Dugesia. 

Suborder 3. Terricola 
 Terrestrial, tropical and subtropical forms. 
 Elongated body mostly. 
 2 to many eyes. 
 Brusa is mostly absent. 
 Male and female antra usually separate. 
 Asexual reproduction may also occur. 
 Examples: Bipalium, Geoplana. 

Order 5- Polycladida 
 Moderate -sized turbellarians (2 to 20 mm). 
 Marine, many bottom dwellers or littoral zones. 
 Plicate pharynx, intestine highly branched. 
 The nervous system consists of numerous radially arranged nerve cords. 
 Numerous eyes. 
 Male and female gonopore separate. 
 No yolk glands. 
 Testes and ovaries are numerous and scattered. 
 Examples: Leptoplana, Notoplana, Cestoplana, Planocera, Thysanozoon. 

Suborder 1. Acotylea 
 Usually vertical curtain-like pharynx. 
 Suckers absent behind the gonopore. 
 Nuchal type tentacles. 
 Eyes never occur as a pair of clusters on the anterior margin. 
 Examples: Euplana, Leptoplana, etc. 

Suborder 2. Cotylea 
 Tubular pharynx. 
 Sucker present behind the female pore. 
 A pair of marginal tentacles bearing eyes or a cluster of eyes at the anterior 

margin. 
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 Examples: Thysanozoon, Yungia. 
Class 2- Trematoda (Gr., trematodes= having pore) 
 Ectoparasitic or endoparasitic commonly called 
 Body unsegmented dorsoventrally flattened leaf-like. 
 Teguments thick but without cilia and rhabdites. 
 Body undivided and covered with cuticle. 
 Suckers and sometimes hooks present. 
 Digestive tract incomplete consists of the anterior mouth, simple pharynx 

and two forked or many branches intestine; anus absent. 
 3 pairs of the longitudinal nerve cord. 
 Protonephridial excretory system consisting of flame cells. 
 Mostly hermaphrodites(monoecious). 
 Single ovary, 2 to many testes. 
 Development direct (in ectoparasites) or indirect (in endoparasites) with 

alternation of hosts. 
Order 1. Monogenea 
 Mostly ectoparasites in cold-blooded aquatic vertebrates. 
 Oral suckers either weak or absent. 
 Anterior end provided with a pair of adhesive structures. 
 Posterior end provided with an adhesive disc usually with hooks. 
 Excretory pores paired situated anteriorly on the dorsal side. 
 Male and female gonopore usually separate. 
 Vagina one or two. Uterus is small with a few shelled eggs. 
 Only one host in the life cycle. 
 Free-swimming ciliated larva called 
 Examples: Diplozon, Polystoma, Gyrodactylus, Dactylogyrus. 

Order 2. Digenea 
 Endoparasites of vertebrates and invertebrates. 
 2 suckers without hooks; oral sucker around the mouth and ventral sucker or 

acetabulum. 
 Single posterior excretory pore. 
 No vagina. The uterus usually long with many shelled eggs. 
 The life cycle complicated involving many larval stages. 
 One to more intermediate hosts in the life cycle. 
 Larval forms reproduce asexually before metamorphosis. 
 Examples: Fasciola, Bucephalus, Opisthorchis, Paragonimus, Schistosoma. 

Order 3. Aspidocotylea (=Aspidogastraea) 
 No oral suckers. 
 Large ventral suckers subdivided into several suckers without hooks. 
 Only one testis in the male system. 
 Endoparasites in the gut of fishes and reptiles. 
 Examples: Aspidogaster, Cotylapsis, Stichocotyle. 

Class 3- Cestoda (Gr., ketos, gridle+ eidos, form) 
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 Endoparasitic in the intestine of vertebrates. 
 Commonly called tapeworm. 
 Body divided into many segmented (proglottids) but rarely undivided, 

elongated, flat, ribbon-like. 
 Tegument without microvilli. 
 Body without epidermis and cilia but covered with cuticle. 
 Anterior end (scolex) is provided with adhesive 

structures (hooks, suckers) except in cestodaria. 
 Mouth and digestive systems totally absent. 
 The excretory system consists of protonephridia with typical terminal flame 
 The nervous system usually comprises a pair of ganglia and 2 lateral 

longitudinal nerve cords. 
 Each mature segment or proglottids monoecious, with male and female 

organs. 
 Life cycle complicates usually involving 2 or more hosts. 
 Embryos with hooks. 

Subclass 1. Cestodaria 
 Endoparasitic in the coelom or intestine of vertebrates. 
 Body unsegmented, leaf-like without scolex and strobila (monozoic). 
 No alimentary canal. 
 Only one set of the monoecious reproductive system. 
 Larva lycophore with 10 hooks. 

Order 1. Amphilinidea 
 Endoparasitic forms in the coelom of fishes. 
 Body flattened, oval or elongated. 
 No sucker. 
 Scolex absent. 
 Protrusible pharynx. 
 Anterior end bears frontal glands. 
 Male and vaginal pores situated posteriorly. 
 The uterus is very much coiled opening near the anterior end. 
 Examples: Amphilina. 

Order 2. Gyrocotylidea 
 Endoparasitic forms in the intestine of fishes. 
 Body elongated and flattened. 
 An anterior sucker and a posterior rosette-shaped adhesive organ present. 
 Anterior end bears eversible proboscis. 
 Uterine, male and vaginal pores are together situated in the anterior half of 

the body. 
 Uterus short straight runs directly to pores. 
 Examples: Gyrocotyle. 

Subclass 2. Eucestoda 
 Endoparasitic form in the intestine of fishes. 
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 Body long, ribbon-like. 
 The body is divided into scolex, neck, and strobila with many proglottids 

(polyzoic). 
 Scolex expanded bearing adhesive structures. 
 Mostly with several sets of monoecious reproductive organs. 
 Larva with 6 hooks. 

Order 1. Tetraphyllidea 
 Endoparasitic forms; exclusively in the intestine of elasmobranch fishes. 
 Scolex with 4 leaf-like bothria (sessile suckers) often provided with 
 Testes are anterior to ovaries. 
 Vitelline glands scattered. 
 Cirrus armed with spines and hooks. 
 Common genital atrium marginal. 
 Examples: Phyllobothrium, Myzophyllobothrium. 

Order 2. Diphyllidea 
 Parasitic in the intestine of elasmobranch fishes. 
 Scolex with 2 bothria and spiny head stalk. 
 Strobila consists of not more than 20 proglottids. 
 Examples: Echinobothrium. 

Order 3. Trypanorhyncha 
 Parasitic in the spiral valve of the digestive tract of elasmobranch fishes. 
 Moderately sized body. 
 Scolex with 4 bothria and 4 protrusible spiny proboscides. 
 Vitellaria in cortical parenchyma placed in a continuous layer. 
 Testes extend behind the ovary posteriorly. 
 Lateral gonopores; ventrally open uterus. 
 Examples: Haplobothrium, Tetrarhynchus. 

Order 4. Pseudophyllidea 
 Parasitic in the intestine of teleost fishes and terrestrial vertebrates. 
 Body segmented into strobila or unsegmented. 
 Scolex with 2 to 6 shallow bothria (Suckers) rarely without adhesive organs. 
 Bilobed ovary, testes numerous, follicular and scattered in the mesenchyma 

of proglottids. 
 Vitellaria follicular, numerous. 
 Midventral gonopores. 
 Examples: Bothriocephalus, Dibothriocephalus. 

Order 5. Taenioidea or Cyclophyllidea 
 Parasitic in the intestine of reptiles, birds, and mammals. 
 Large-sized tapeworm. 
 Scolex bears 4 larges in cupped suckers (acetabula) often with an apical 

rostellum armed with hooks. 
 Ovary two or many lobed; uterine opening absent. 
 Gonopores on one or both margins. 
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 The excretory system consists of 4 longitudinal vessels. 
 Vitellaria (yolk gland) single and compact. 
 Examples: Taenia, Echinococcus, Hymenolepis, Moniezia. 

References 
1. Kotpal RL. 2017. Modern Text Book of Zoology- Invertebrates. 11th 

Edition. Rastogi Publications. 
2. Jordan EL and Verma PS. 2018. Invertebrate Zoology. 14th Edition. S 

Chand Publishing. 
 

 
 

 
 
 
 

https://amzn.to/2raBjsp


99 
 

 
 
 
 

 
 
 
 
 
 
 
 



111 
 

 
 

 
 
 
 
 
 
 



111 
 

 
 
 
 

 



112 
 

 

 
 
 
 



113 
 

 
 

 

 



114 
 

 
 

 
 
 

 
 



115 
 

 
 
 

 
 



116 
 

 

 
 
 

 
 
 
 
 
 
 



117 
 

 
 

 
 
 



118 
 

 
 

 
 
 
 



119 
 

 
 

 
 
 



111 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



111 
 

Phylum Aschelminthes 
characteristics, classification, examples 

 
What are Aschelminthes? 
Phylum Aschelminthes characteristics 
Classification of phylum Aschelminthes 
Class 1. Nematoda (Gr., nema=thread+ eidos= form) 
Class 2. Nematomorpha or Gordiacea (Gr., nema=thread+ morphe= shape) 
Class 3. Rotifera (L., rota= wheel + ferre= to bear) 
Class 4. Gastrotricha (L., gaster= stomach + trichos= hair) 
Class 5. Kinorhyncha (Gr., kineo=more + rhynchos= beak) 
References 
 

What are Aschelminthes? 
Aschelminthes are pseudocoelomate, bilaterally symmetrical, triploblastic, unsegmented, 
vermiform, organ- system grade of construction with complete digestive tubes. 

Phylum Aschelminthes characteristics 
 They are mostly aquatic, free-living or parasitic. 
 They are bilaterally symmetrical, unsegmented worms. 
 The body is slender, vermiform and usually worm-like or flattened. 
 They are usually small, even microscopic, while some reach a meter or more in length. 
 They are triploblastic and pseudocoelomate with organ system grade of body 

organization. 
 Body wall with a syncytial or cellular epidermis, externally covered with the thick 

cuticle of scleroprotein. 
 Cilia are absent except anterior cilia of rotifers. 
 Muscles include mostly longitudinal fibers. 
 The digestive canal is straight and complete with a mouth, straight non-muscular 

intestine, and anus, pharynx muscular and highly specialized. 
 Respiratory and circulatory systems are absent. 
 Excretory system includes a system of canals, protonephridia (in some) for 

osmoregulation. Cloaca present in some. 
 The nervous system is simple and consists of circumenteric nerve ring with anterior and 

posterior longitudinal nerves. 
 Sense organ are in the form of pits, papillae, bristles, and eyespots. 
 They are mostly dioecious i.e. sexes separate. Gonads and ducts single or double. 
 Asexual reproduction doesn’t occur in them. 
 Eggs have a chitinous shell, cleavage determinate and spiral. 
 Their life cycle is simple or complicated usually with no special larval stages. 

Classification of phylum Aschelminthes 
This phylum includes a heterogenous assemblage of different animals, hence it has been 
classified differently by different zoologists. The classification here is based and modification 
from L. H. Hymann (1951) but Storer and Usinger (1971) have regarded different 
classification of Aschelminthes as separate phyla and rank Aschelminthes as superphylum. 

Class 1. Nematoda (Gr., nema=thread+ eidos= form) 
 Aquatic or terrestrial, free-living or parasitic, elongated roundworm. 
 Body elongated, cylindrical and unsegmented. 

https://microbenotes.com/phylum-aschelminthes/#what-are-aschelminthes
https://microbenotes.com/phylum-aschelminthes/#phylum-aschelminthes-characteristics
https://microbenotes.com/phylum-aschelminthes/#classification-of-phylum-aschelminthes
https://microbenotes.com/phylum-aschelminthes/#class-1-nematoda-gr-nemathread-eidos-form
https://microbenotes.com/phylum-aschelminthes/#class-2-nematomorpha-or-gordiacea-gr-nemathread-morphe-shape
https://microbenotes.com/phylum-aschelminthes/#class-3-rotifera-l-rota-wheel-ferre-to-bear
https://microbenotes.com/phylum-aschelminthes/#class-4-gastrotricha-l-gaster-stomach-trichos-hair
https://microbenotes.com/phylum-aschelminthes/#class-5-kinorhyncha-gr-kineomore-rhynchos-beak
https://microbenotes.com/phylum-aschelminthes/#references
https://microbenotes.com/cilia-and-flagella-structure-and-functions/
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 Body wall with thick cuticle, cellular or syncytial epidermis and longitudinal muscles in 
four bands. 

 No cilia, no circulatory and respiratory system. 
 The digestive system completes with muscular pharynx and 
 Excretory system of glandular organs or canals or both. 
 Nervous system with circumenteric ring and anterior and posterior nerves. 
 Sense organs simple. 
 Male with penial spicules and smaller than females. 
 Gonads one or two. Male genital ducts lead into the cloaca, female genital duct with a 

separate opening. 
 Fertilization 
 Development is usually direct. No asexual reproduction or regeneration. 
 Examples: Ascaris, Necator, Wuchereria, Trichinella. 

Order 1. Enploidea 
 Not ringed cuticle, often cuticular bristles. 
 Anterior end with 6 labial papillae. 
 10 to 12 bristles in one or two circlets. 
 Esophagus into two parts, anterior muscular and posterior glandular. 
 A pair of cephalic slits and cyathiform amphids. 
 Examples: Enoplus, Anticoma, Synonchus. 

Order 2. Dorylaimoidea 
 Smooth cuticle without bristles. 
 Anterior end with two circlets of papillae of 6 and 10 each. 
 Buccal cavity armed with a protrusible spear. 
 The rear part of the pharynx enlarged. 
 Cyathiform amphids. 
 Examples: Dorylamius, Tylencholaimus, Actinolaimus. 

Order 3. Mermithoidea 
 Smooth, filiform nematodes, parasitic in invertebrates (mainly insects) in juvenile stages 

of free-living as an adult in soil or water. 
 Head sense organs reduced to papillae, usually six. 
 Long, blind pharynx. 
 Blind intestine, altered into a food storing organs. 
 Cyathiform or reduced amphids. 
 Examples: Mermis, Paramermis, Aproctonema. 

Order 4. Chromadoroidea 
 The smooth or ringed cuticle. 
 Usually, cuticle heavily ornamented with bristles, knobs, punctation. 
 Pharynx with a posterior bulb. 
 Amphids are spiral or derivable from a spiral. 
 Examples: Paracytholamius, Paracanthonchus. 

Order 5. Araeolaimoidea 
 Smooth cuticle, sometimes bristles. 
 Labial papillae present. 
 Anterior end with 4 cephalic bristles. 
 Spiral or loop-like amphids. 
 Examples: Plectus, Wilsonema, Odontophora. 

Order 6. Monhysteroidea 
 Smooth or slightly ringed cuticle, often provided with bristles. 
 Anterior end with 4, 6 or 8 bristles. 
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 Circular amphids. 
 Examples: Cylindrolaimus, Siphonolaimus. 

Order 7. Desmoscalecoidea 
 Heavily ringed cuticle, with prominent bristles throughout or in a restricted area. 
 Anterior end with 4 bristles. 
 Crescentic amphids. 
 Marine nematodes. 
 Examples: Desmoscolex, Tricoma, Greeffiella. 

Order 8. Rhabditoidea or Anguilluloidea 
 Free-living or parasitic 
 The ringed or smooth cuticle. 
 Pharynx with posterior bulb and also usually with swelling anterior to the nerve ring. 
 No caudal glands. 
 Small pockets amphids. 
 Examples: Rhabditis, Diploscapter, Diplogaster. 

Order 9. Rhabdiasoidea 
 Smooth nematodes with definite pharyngeal bulb. 
 Hermaphrodites; pathogenesis also occurs. 
 Parasitic stages in animals. 
 Free-living stages may develop into males and females. 
 Examples: Rhabdias, Entomelas. 

Order 10. Oxyuroidea 
 Valvulated pharynx with posterior bulb. 
 Female with a long pointed tail; terminal parts of the female system often heavily 

muscularised. 
 Male with one spicule or two equal spicules. 
 Usually, caudal alae forming a cuticular brusa. 
 Examples: Oxyuris or Enterobius. 

Order 11. Ascaroidea 
 Mouth surrounded by 3 prominent lips. 
 Pharynx without posterior bulb or of present it is not Valvulated. 
 Pharynx or intestine or both often with caeca. 
 No buccal capsule. 
 Blunt female tail; male without caudal alae and possesses two equal or nearly equal 

spicules. 
 Examples: Ascaris. 

Order 12. Strongyloidea 
 Mouth without conspicuous lips but often with leaf crown. 
 Pharynx without bulb. 
 Females usually with ovijector. 
 Male with copulatory brusa supported by muscular rays; typically, 13 in number. 
 Examples: Strongylus, Necator, Ancylostoma. 

Order 13. Spiruroidea 
 Mouth usually contains 2 lateral lips; sometimes 4 or 6 small ones. 
 Pharynx without bulb; anteriorly muscular and posteriorly glandular. 
 Males without brays; spicules unequal and dissimilar. 
 Examples: Oxyspirura, Rictularia, Thelazia. 

Order 14. Dracunculoidea 
 Without definite lips or cuticularized buccal capsules. 
 Pharynx without bulb; anteriorly muscular and posteriorly glandular. 
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 The vulva is not functional usually present near or behind the middle of the body. 
 Males with equal filiform spicules; brusa wanting. 
 Examples: Dracunculus, Philometra, Micropleura. 

   Order 15. Filarioidea 
 Filiform worm without lips. 
 Small or rudimentary buccal capsules. 
 The pharynx is anteriorly muscular and posteriorly glandular. 
 Pharyngeal bulb absent. 
 Vulva anterior in females. 
 Brusa wanting, spicules unequal and dissimilar. 
 Examples: Wuchereria, Loa loa. 

    Order 16. Trichuroidea or Trichinelloidea 
 Body filiform anteriorly. 
 Mouth without lips. 
 Slender pharynx. 
 Provided with a cirrus, spicule if present one only. 
 Examples: Trichinella, Trichuris. 

   Order 17. Dioctophymoidea 
 Moderate to very long-sized. 
 Mouth without lips surrounded by 6,12 or 18 papillae. 
 Elongated pharynx without bulb. 
 Male with muscular brusa but without rays. 
 Examples: Dictyophyme, Hystrichis, 

Class 2. Nematomorpha or Gordiacea (Gr., nema=thread+ morphe= shape) 
 Hair worm, found in freshwater. One genus (Nectonema) marine. 
 Body very long, thin, slender and cylindrical. 
 Body wall with thick cuticle bearing small papillae. 
 Epidermis cellular, single-layered. 
 The digestive system is complete in larva but degenerates in non-feeding adults. Cloaca 

present. 
 Pseudocoel mostly filled with parenchyma. 
 No circulatory, respiratory and excretory system. 
 Nervous system with a circumenteric nerve ring and midventral nerve cord. 
 Gonad and gonoducts paired. Oviducts also open into the cloaca. 
 Juveniles parasitic in grasshoppers, crickets and other insects. 
 Examples: Gordius, Paragordius, Nectonema. 

Order 1. Cordioidea 
 Swimming bristles are wanting. 
 Pseudocoel is filled with parenchyma. 
 Paired gonads. 
 Examples: Paragordius, Gordius. 

Order 2. Nectonematoidea 
 Swimming bristles arranged in 2 rows. 
 Unfilled pseudocoel. 
 Only one gonad. 
 Marine form. 
 Examples: Nectonema. 

Class 3. Rotifera (L., rota= wheel + ferre= to bear) 
 Microscopic animals found in ponds, lakes, and streams. Rarely in oceans, commonly 

called wheel bearers. 
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 Body wall thickened into stiff plates or lorica into which head may 
 Anterior end with ciliated corona (wheel organ) used for feeding and locomotion. 
 Post- anal foot with toes and adhesive glands for attachments. 
 Body musculature includes longitudinal and transverse muscle bands and strands. 
 The digestive system with a grinding organ, mastax, lined internally by a strong cuticle. 
 The excretory system with two protonephridia and two Protonephridial tubes which 

empty into bladders. 
 The nervous system of 3 major ganglia and nerves. 
 Sensory organs antennae and eyespots. 
 Male smaller than females. Parthenogenesis common. 
 Female oviparous, no larval stages. 
 Examples: Philodina, Asplanchna, Rotaria. 

Order 1. Seisonacea 
 Body elongated with a long neck. 
 Corona is small. 
 Paired gonads. 
 Found as commensals on crustaceans. 
 Examples: Seison. 

Order 2. Budelloidea 
 Corona usually with 2 trochal discs. 
 Pedal glands more than two. 
 Male degenerate; female with paired germovitellaria. 
 Swimming or creeping form. 
 Examples: Rotaria or Rotifera, Philodina, Mniobia. 

Order 3. Monogonontea 
 Swimming or sessile forms. 
 Male small or degenerate. 
 Male usually with one testis. 
 Female posses single germovitellaria. 
 Examples: Mytilina, Limnias. 

Class 4. Gastrotricha (L., gaster= stomach + trichos= hair) 
 Microscopic, marine or freshwater. 
 Body wall with cuticle bearing short, curved, dorsal spines. 
 Corona absent cilia on the ventral surface for locomotion. 
 Posterior end forked and with adhesive tubes and glands for attachments. 
 Body musculature includes 6 pairs of longitudinal muscles. 
 Mouth surrounded by bristles. 
 The pharynx is triradiate and muscular. 
 The excretory system with 2 protonephridia. 
 Nervous system with saddle-shaped ganglion and 2 lateral nerves. 
 Dioecious or Monoecious; parthenogenetic female occurs. 
 Development direct. Young and adult are alike. 
 Examples: Chaetonotus, Macrodasys. 

Order 1. Macrodasyoidea 
 Marine worm-like forms. 
 Many adhesive tubes. 
 No protonephridia. 
 Examples: Macrodasys. 

Order 2. Chaetonotoidea 
 Mostly freshwater forms found on vegetation. 
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 Adhesive tubes on the tail. 
 One pair of protonephridia. 
 Reproduction by parthenogenesis. 
 Examples: Chaetonotus, Neodesys. 

Class 5. Kinorhyncha (Gr., kineo=more + rhynchos= beak) 
 Marine, microscopic worm-like. 
 Superficial segmentation of body into 13 or 14 overlapping rings (Zonites). 
 Body surface with spiny cuticle but no cilia. 
 Mouth cone or head protrusible and covered with scalids. 
 A pair of adhesive tubes in the front part of the ventral surface. 
 Pseudocoel with fluid containing amoebocytes. 
 A nerve ring with a ventral cord with a ganglion in each Zonite. Eyespots in some. 
 The digestive system completes with salivary glands. 
 Gonads as a pair of tubular sacs. 
 Penial spicules in males. 
 Fertilization internal. Metamorphosis with several larval stages. 
 The development includes a series of juvenile stages. 
 Examples: Echinoderes, Pycnophyes. 

Order 1. Homalorhagida 
 Head and neck are both protrusible. 
 Examples: Trachydemus. 

Order 2. Cyclorhagida 
 The only head ring is protrusible. 
 Examples: Echinoderes. 
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Eucoelomates 
 
animals having a true coelom are referred to as being eucoelomates. 
eucoelomate animals have a body cavity that is completely lined with 
mesoderm. the mesoderm can develop into muscle layers & internal skeletal 
elements.  a large fluid filled coelom surrounded by muscle layers makes a more 
effective hydrostatic skeleton in many worms.  mesodermal layers lead to 
development of arteries and veins, ie circulatory systems; better blood supply to 
all internal organs.  since mesoderm lines the digestive tract, this allows for the 
development of much more elaborate digestive organs eg. compare the digestive 
tract of earthworms to Ascaris. ! mesenteries to support internal organs. 
 
There are 2 main ways that a true coelom can develop in an embryo: 
 
In protostomes the coelom appears as a split in the mesoderm layer of the 
embryo of most invertebrate coelomates are protostomes 
 
In deuterostomes, the coelom appears as outpocketings of the archenteron 
echinoderms and chordates and a few minor phyla are deuterostomes 
Animals . 
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Phylum Annelida 
 

Characteristics, classification, examples 
Annelida definition 
Phylum Annelida Characteristics 
Classification of Phylum Annelida 
Class 1- Polychaeta (Gr., poly=many, chaeta=bristles/hair) 
Class 2- Oligochaeta (Gr., oligos=few+ chaete=hair) 
Class 3- Hirudinea (L., hirudo= a leech) 
Class 4- Archiannellida (Gr., arch=first) 
References 
Phylum Annelida 

Annelida definition 
Annelids are defined as triploblastic, bilaterally symmetrical, metamerically segmented, a 
coelomate worm with a thin flexible cuticle around the body. 
 

Phylum Annelida Characteristics 
 They are mostly aquatic; marine or freshwater some terrestrial, burrowing or tubicolous, 

sedentary or free-living, some commensal and parasitic. 
 The body is elongated, triploblastic, bilaterally symmetrical, truly coelomate and 

vermiform. 
 The body is metamerically segmented; externally by transverse grooves and internally 

by septa into a number of divisions; each division is called a segment, metamere or 
somite. 

 Body organization is of organ grade system. 
 The epidermis is of a single layer of columnar epithelial cells, covered by thin cuticle not 

made of chitin. 
 The body wall is contractile or dermo-muscular consisting of outer muscle fiber circular 

and inner longitudinal. 
 Appendages are jointed when present. 
 Locomotory organs are segmentally repeated chitinous bristles called setae or chaetae, 

embedded in the skin. It may be bored by lateral fleshy appendages or parapodia. 
 The presence of true schizocoelous coelom usually divided into compartments by 

transverse septa. Mostly well-developed in leeches. Coelomic fluid with cells or 
corpuscles. 

 The alimentary canal is straight tube-like, complete, extending from mouth to anus. 
Digestion is entirely extracellular. 

 Respiration occurs through moist skin or gills of parapodia and head. 
 The blood vascular system is a closed type. Blood is red due to the presence of 

hemoglobin or erythromycin dissolved in plasma. 
 Excretion is by metamerically disposed coiled tubes; nephridia which communicate the 

coelom to the exterior. 

https://microbenotes.com/phylum-annelida/#annelida-definition
https://microbenotes.com/phylum-annelida/#phylum-annelida-characteristics
https://microbenotes.com/phylum-annelida/#classification-of-phylum-annelida
https://microbenotes.com/phylum-annelida/#class-1-polychaeta-gr-polymany-chaetabristleshair
https://microbenotes.com/phylum-annelida/#class-2-oligochaeta-gr-oligosfew-chaetehair
https://microbenotes.com/phylum-annelida/#class-3-hirudinea-l-hirudo-a-leech
https://microbenotes.com/phylum-annelida/#class-4-archiannellida-gr-archfirst
https://microbenotes.com/phylum-annelida/#references
https://microbenotes.com/phylum-annelida/#phylum-annelida


119 
 

 The nervous system consists of a pair of cerebral ganglia; brain and double ventral nerve 
cord having segmentally arranged ganglia and lateral nerves in each segment. 

 Receptor organs include tactile organs, taste buds, statocysts, photoreceptor cells and 
sometimes eyes with lenses in some. 

 They are monoecious i.e. hermaphroditic or sexes separate cleavage spiral and 
determinate; dioecious or unisexual form also present. 

 Their development is direct in monoecious form but indirect in dioecious form. 
 Larva, when present is a trochophore is characteristics in case of indirect development, 

while in others this stage is passed through development. 
 Regeneration is common. 
 Asexual reproduction occurs in some. 

Classification of Phylum Annelida 
About 8,700 known species of Annelida are divided into four main classes, primarily on the 
basis of presence and absence of parapodia, setae, metameres, and other morphological 
features. 

Class 1- Polychaeta (Gr., poly=many, chaeta=bristles/hair) 
 Chiefly marine, some freshwater. 
 Carnivorous 
 Body segmentation is internal and external. 
 Head consists of prostomium and peristomium and bears eyes, tentacles cirri, and palps. 
 Setae numerous on lateral parapodia. 
 The clitellum is absent. 
 Cirri or branchiae or both may be present for respiration. 
 The coelom is spacious usually divided by intersegmental septa. 
 The alimentary canal provided with the eversible buccal region and protrusible pharynx. 
 The excretory organ is segmentally paired nephridia. 
 Sexes separate. Gonads temporary and in many segments. 
 Fertilization external. 
 Asexual reproduction by lateral budding. 
 Trochophore larva present. 

Polychaeta divided into two subclasses, Errantia and sedentaria after Fauvel (1959). However, 
according to Dab (1963), this division is artificial and not a natural one. 

Subclass 1. Errantia 
 Free-swimming, crawling, burrowing or tube-dwelling and predatory polychaetes. 
 Segmentation similar, except at anterior and posterior ends. 
 The prostomium is distinct with sensory organs. 
 Parapodia, provided with cirri, are equally developed throughout. 
 Pharynx protrusible, enlarged and usually with jaws and teeth. 
 Examples: Nereis, Aphrodite, Polynoe, Phyllodoce, Tomopteris, Syllis, Eunice, Histriobd

ella. 

Subclass 2. Sedentaraia 
 Burrowing and tube-dwelling form. 
 Body made of 2 or more regions, with unlike segments and parapodia. 
 Head is small or much modified without eyes and tentacles, prostomium small. 
 No acicula and compound setae. 
 Pharynx non-protrusible without jaws and teeth. 
 Gills, when present, localized to the anterior segments. 
 Feeding on plankton or organic detritus. 
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 Examples: Chaetopterus, Arenicola, Owenia, Sabella, Terebella, Sabellaria, Pomatocer
ous. 

Class 2- Oligochaeta (Gr., oligos=few+ chaete=hair) 
 Mostly terrestrial or some freshwater forms. 
 Body with conspicuous external and internal segmentation. 
 Head indistinct, without sensory organs. 
 Setae few, embedded in the skin. 
 Parapodia absent. 
 Glandular clitellum present for cocoon formation. 
 The pharynx is not eversible and without jaws. 
 Hermaphroditic i.e. sexes united. 
 Testes anterior to ovaries. 
 Development is direct. fertilization external (in cocoon); no larval stage. 

Order 1. Archioligochaeta 
 Mostly freshwater form. 
 The body consists of a few segments. 
 Setae are present in bundles. 
 The gizzard is poorly developed, non-muscular or absent. 
 The clitellum is simpler consists of a single layer of cells and situated far towards. 
 Eyespots are frequently present. 
 Male reproductive openings lie in front of female reproductive openings. 
 Reproduction asexual and sexual. 
 Examples: Tubifex, Aelosoma. 

Order 2. Neooligochaeta 
 Usually terrestrial forms. 
 The body is large and many segmented. 
 Setae are managed in a lumbricine Manner. 
 The gizzard is well developed. 
 The clitellum is composed of two or more layers of cells and never begins before twelfth 

segments. 
 Female genital aperture is always on the 14th segment and the male pore lies a few 

segments behind them. 
 Vasa differentia are elongated extending over 3 or 4 segments. 
 Eyespots are never developed. 
 Reproduction sexual. Asexual reproduction is not known. 
 Examples: Pheretima, Eutypheus, Megascolex, Lumbricus. 

Class 3- Hirudinea (L., hirudo= a leech) 
 Mostly ectoparasitic, blood-sucking or carnivorous. Few are marine, freshwater or 

terrestrial. 
 The body is elongated and usually flattened and dorso-ventrally or cylindrical. 
 The body consists of a fixed number of segments (33). Each segment breaks up into 2 to 

4 rings or annuli. 
 Segmentation external without internal septa. 
 Par podia and setae are absent. 
 Both anterior and posterior ends of the body with ventrally situated suckers. 
 The mouth opens on the ventral surface on anterior suckers, while anus opens dorsal to 

the posterior suckers. 
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 Coelom much reduced due to filling by botryoidal tissues, and form haemocoelomic 
sinuses. 

 Hermaphrodite with one male and one female gonopore. 
 Fertilization internal. 
 Asexual reproduction is not known. 
 Eggs are always laid in cocoons. 
 Development is direct without a free-swimming larval stage. 

Order 1. Acanthobdellida 
 Mostly parasitic on the fins of salmon fishes. 
 The body comprises 30 segments only. 
 They are primitive, without anterior suckers, proboscis, and jaws. 
 Double rows of setae are present in 5 anterior segments. 
 The body cavity is spacious and incompletely divided by septa. 
 The vascular system consists of the dorsal and ventral vessels. 
 Nephridial opening situated on the surface between the segments. 
 Examples: a single genus and species (Acanthobdella) parasitic on salmon. 

Order 2. Rhynchobdellida 
 Parasites on snails, frogs and fishes, marine and freshwater form. 
 Each typical body segment consists of 3,6 or 12 rings. 
 The mouth is a small median aperture situated in the anterior suckers. 
 A protrusible proboscis with no jaws. 
 Coelom without compartments. 
 Blood vascular system separated from coelomic sinuses. 
 Blood is colorless. 
 Examples: Placobdella, Helobdella, Piscicola, Branchellion. 

Order 3. Gnathobdellia 
 Freshwater and terrestrial form. Ectoparasitic blood-sucking leeches. 
 Each typical body segment consists of 5 rings or annuli. 
 Anterior suckers with 3 jaws, 1 median dorsal and 2 ventrolateral. 
 The proboscis is absent. 
 Blood is red-colored. 
 Botryoidal tissues present. 
 Examples: Hirudo, Hirudinaria, Haemadipsa, Herpobdella. 

Order 4. Pharyngobdellida 
 Terrestrial and aquatic. Some predaceous. 
 Pharynx non- protrusible. No teeth but one ore two styles may be present. 
 Examples: Erpobdella, Dina. 

Class 4- Archiannellida (Gr., arch=first) 
 Exclusively marine form. 
 Body elongated and worm-like. 
 Setae and parapodia are usually absent. 
 External segmentation is slightly marked by faint, while internal segmentation is marked 

by coelomic septa. 
 Prostomium bears 2 or 3 tentacles. 
 Sexes usually separate, hermaphrodite. 
 Usually trochophore larva. 
 Examples: Polygordius, Dinophilus, Protodrilus. 
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 Arthropod, any member of the phylum Arthropoda, the largest phylum in 
the animal kingdom, which includes such familiar forms as lobsters, crabs, spiders, mites, 
insects, centipedes, and millipedes. About 84 percent of all known species of animals are 
members of this phylum. Arthropods are represented in every habitat on Earth and show a 
great variety of adaptations. Several types live in aquatic environments, and others reside in 
terrestrial ones; some groups are even adapted for flight. 

The distinguishing feature of arthropods is the presence of a jointed skeletal covering 
composed of chitin (a complex sugar) bound to protein. This nonliving exoskeleton is 
secreted by the underlying epidermis (which corresponds to the skin of other animals). 
Arthropods lack locomotory cilia, even in the larval stages, probably because of the presence 
of the exoskeleton. The body is usually segmented, and the segments bear paired, jointed 
appendages, from which the name arthropod (―jointed feet‖) is derived. About one million 

arthropod species have been described, of which most are insects. This number, however, 
may be only a fraction of the total. Based on the number of undescribed species collected 
from the treetops of tropical forests, zoologists have estimated the total number of insect 
species alone to be as high as 10,000,000. The 30,000 described species of mites may also 
represent only a fraction of the existing number. 

The phylum Arthropoda is commonly divided into four subphyla of extant forms: Chelicerata, 
Crustacea, Hexapoda, and Myriapoda. Some zoologists believe that arthropods possessing 
only single-branched appendages, particularly the insects, centipedes, and millipedes, evolved 
from a separate ancestor and therefore group them within a separate phylum—the Uniramia, 
or Atelocerata; however, in this treatment these forms are dispersed among several subphyla. 
In addition, the phylum Arthropoda contains the extinct subphylum Trilobitomorpha. This 
group is made up of the trilobites, the dominant arthropods in the early Paleozoic seas (542 
million to 251 million years ago). Trilobites became extinct during the Permian Period (299 
million to 251 million years ago) at the end of the Paleozoic Era. 

The myriapods (centipedes, symphylans, millipedes, and pauropods) live beneath stones and 
logs and in leaf mold; insects are found in all types of terrestrial habitats and some have 
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invaded fresh water. The sea has remained the domain of the crustaceans, however, and only 
at its very edges are insects (subphylum Hexapoda) found. 

The subphylum Crustacea contains mostly marine arthropods, though many of its members, 
such as the crayfish, have invaded fresh water, and one group, the pill bugs (sow bugs), has 
become terrestrial, living beneath stones and logs and in leaf mold. In the sea, large 
crustaceans such as crabs and shrimps are common bottom-dwelling arthropods. Many minute 
species of crustaceans (particularly the copepods) are an important component of the 
zooplankton (floating or weakly swimming animals) and serve as food for other invertebrates, 
fishes, and even whales. 

Most members of the subphylum Chelicerata belong to the class Arachnida, containing the 
spiders, scorpions, ticks, and mites. They are largely terrestrial arthropods, living beneath 
stones and logs, in leaf mold, and in vegetation, but there are some aquatic mites that live in 
fresh water and in the sea. There are also many parasitic mites. Two small classes of 
chelicerates, the Merostomata, containing the horseshoe crabs, and the Pycnogonida, 
containing the sea spiders, are entirely marine. The merostomes are an ancient group and 
probably gave rise to the arachnids. Indeed, the earliest known fossil scorpions were aquatic. 

This article discusses the arthropods as a group. For specific information on the most 
significant subphyla and classes of arthropods, see crustacean; arachnid; insect. See 
also myriapod. 

General Features 

Size range 

Most arthropods are small animals. Only aquatic forms are able to attain substantial sizes, 
because their bodies are supported in part by the surrounding water. The extinct 
chelicerate Eurypterida, for example, reached a length of 1.8 metres (5.9 feet), and some 
modern spider crabs may weigh up to 6.4 kilograms (14 pounds) and span 3.8 metres or more. 
Terrestrial arthropods do not grow very large. The largest adult insects and spiders do not 
weigh more than 100 grams (0.22 pound); however, there is evidence that larvae 
of Megasoma actaeon, a type of rhinoceros beetle, can sometimes exceed 200 grams (0.44 
pound). The beetle Goliathus regius measures 15 centimetres (5.9 inches) in length and 10 
centimetres in width, while the butterfly Ornithoptera victoriae of the Solomon Islands has a 
wing span exceeding 30 centimetres (about 1 foot). One of the longest insects is the phasmid 
(walkingstick) Phryganistria chinensis, a specimen of which measured 62.4 centimetres 
(about 2 feet) in length. The phasmid Phobaeticus chani reaches a length of more than 30 
centimetres. The smallest arthropods include some parasitic wasps, beetles of the family 
Ptiliidae, and mites that are less than 0.25 millimetre (0.01 inch) in length, despite their 
complex structures. 

Distribution and abundance 

Arthropods are found in almost all of the habitats that cover the Earth’s surface. Minute 

copepods (typically less than 1 millimetre long) are among the most abundant animals on 
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Earth, especially in marine surface waters. Many other crustaceans live in the sea at depths 
exceeding 4,000 metres, while the insect collembolans and jumping spiders have been found 
on Mount Everest at heights exceeding 6,700 metres. Collembolans and the oribatid mites are 
among the permanent inhabitants of Antarctica. Brine shrimp are found in some saltwater 
lakes, and beetles, mites, and various crustaceans have been taken from hot springs. Minute 
crustaceans inhabit underground waters in many parts of the world, and deserts support a 
large arthropod fauna, especially insects and arachnids. Arthropods are the only invertebrates 
capable of flight. 

The numbers and diversity of arthropod insect pests are enormous. A bag filled with leaf mold 
from a forest floor, for example, will contain hundreds of arthropods, including mites, spiders, 
false scorpions, myriapods, a great variety of insects, and crustacean pill bugs. In the spring a 
temporary pool often teems with minute crustaceans. 

Importance 

Arthropods are of great direct and indirect importance to humans. The larger crustaceans—

shrimps, lobsters, and crabs—are used as food throughout the world. Small planktonic 
crustaceans, such as copepods, water fleas, and krill, are a major link in the food 
chain between the photosynthetic phytoplankton and the larger carnivores, such as many fish 
and whales. Although many species of insects and mites attack food crops and timber, 
arthropods are of enormous benefit to human agriculture. Approximately two-thirds of all 
flowering plants are pollinated by insects, and soil and leaf-mold arthropods, which include 
insects, mites, myriapods, and some crustaceans (pill bugs), play an important role in the 
formation of humus from decomposed leaf litter and wood. 

The stings and bites of arthropods may be irritating or painful, but very few inject dangerous 
toxins. Medically, arthropods are more significant as carriers of diseases such 
as malaria, yellow fever, dengue fever, and elephantiasis (via mosquitos), African sleeping 
sickness (via tsetse flies), typhus fever (via lice), bubonic plague (via fleas), and Rocky 
Mountain spotted fever and Lyme disease (via ticks). Many diseases of domesticated animals 
are also transmitted by arthropods. 

Form And Function 

The exoskeleton and molting 

The success of arthropods derives in large part from the evolution of their unique, nonliving, 
organic, jointed exoskeleton (see figure), which not only functions in support but also 
provides protection and, with the muscle system, contributes to efficient locomotion. The 
exoskeleton is composed of a thin, outer protein layer, the epicuticle, and a thick, 
inner, chitin–protein layer, the procuticle. In most terrestrial arthropods, such as insects and 
spiders, the epicuticle contains waxes that aid in reducing evaporative water loss. The 
procuticle consists of an outer exocuticle and an inner endocuticle. In the exocuticle there is 
cross-bonding of the chitin–protein chains (tanning), which provides additional strength to the 
skeletal material. The hardness of various parts of the exoskeleton in different arthropods is 
related to the thickness and degree of tanning of the exocuticle. In crustaceans, additional 
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rigidity is achieved by having the exoskeleton impregnated with varying amounts of calcium 
carbonate. 

The formation of an exoskeleton required the simultaneous solution of two functional 
problems in the evolution of arthropods: If the animal is encased in a rigid covering, how can 
it grow and how can it move? The problem of growth is solved in arthropods by molting, 
or ecdysis, the periodic shedding of the old exoskeleton. The underlying cells release enzymes 
that digest the base of the old exoskeleton (much of the endocuticle) and then secrete a new 
exoskeleton beneath the old one. At the time of actual shedding, the old skeleton splits along 
specific lines characteristic of the group, and the animal pulls out of the old skeleton as from a 
suit of clothes. The old skeleton is usually abandoned but in some species is eaten. The new 
exoskeleton, which is soft and flexible, is then stretched by localized, elevated blood 
pressure augmented by the intake of water or air. Hardening occurs by stretching and 
especially by tanning within a number of hours of molting. In crustaceans, calcium carbonate 
is deposited into the new procuticle. (Soft-shell crabs are simply newly molted crabs.) 
Additional endocuticle may be added to the exoskeleton for some days or weeks following 
molting. 

Molting is under hormonal control, and there is a long preparatory phase that precedes the 
process. The steroid hormone ecdysone, secreted by specific endocrine centres and circulated 
in the blood, is the direct initiator of molting. The actual timing of a molt, however, is 
regulated by other hormones and commonly by environmental factors. The interval between 
molts is called an instar. Because of the frequency of molts, instars are short early in life but 
grow longer with increasing age. Some arthropods, such as most spiders and insects, stop 
molting when they reach sexual maturity; others, like lobsters and crabs, molt throughout 
their lives. Most of the larger spiders of temperate regions, for example, molt about 10 times 
before reaching sexual maturity. As a result of molting, the length and volume of an arthropod 
display steplike increases over the life span, but internal tissue growth is continual as in other 
animals. 

Loss of a limb is a common hazard in the life of many arthropods. Indeed, some arthropods, 
such as crabs, are capable of amputating an appendage if it is seized by a predator. The limb is 
then regenerated from a small, nipplelike rudiment formed at the site of the lost limb. The 
new limb develops beneath the old exoskeleton during the premolt period and then appears 
when the animal molts. 

Muscles, appendages, and locomotion 

Arthropods are unusual among invertebrates; they lack locomotory cilia, even as larvae. The 
problem that a rigid external covering imposes on movement has been solved by having 
the exoskeleton divided into plates over the body and through a series of cylinders around the 
appendages. At the junction, or joints, between the plates and cylinders the exoskeleton is thin 
and flexible because it lacks the exocuticle and because it is folded. The folds provide 
additional surface area as the joints are bent. The arthropod’s exoskeleton is therefore 
somewhat analogous to the armour encasing a medieval knight. 

Most arthropods move by means of their segmental appendages, and the exoskeleton and the 
muscles, which attach to the inside of the skeleton, act together as a lever system, as is also 
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true in vertebrates. The external skeleton of arthropods is a highly efficient system for small 
animals. The exoskeleton provides a large surface area for the attachment of muscles and, in 
addition to functioning in support and movement, also provides protection from the 
external environment. The cylindrical design resists bending, and only a relatively small 
amount of skeletal material need be invested in thickness to prevent buckling. The external 
skeleton imposes limits on the maximum size of an arthropod, especially in those that live on 
land. The largest arthropods live in the sea, where they gain considerable support from the 
buoyance of seawater. On land, an excessive amount of skeleton would be required to support 
a large bulk and, in addition, the new soft skeleton might collapse following a molt. 

Appendages of arthropods have been adapted for all types of locomotion—walking, pushing, 
running, swimming, and burrowing. In most arthropods the legs move alternately on the two 
sides of the body; i.e., when one leg is in a power stroke, its mate on the opposite side of the 
body is in the recovery stroke (the same is true of mammals when walking). The legs in front 
or back are a little ahead or behind in the movement sequence. Because of the lateral position 
of the legs, the body of an arthropod tends to hang between them. Leg interference and trunk 
wobble tend to be problems in an animal with a long trunk and many legs, such as 
a millipede or a centipede. Most arthropods have evolved more-compact bodies and a smaller 
number of legs. The number of pairs of legs used in walking is not more than seven in pill 
bugs (terrestrial crustaceans), four or five in shrimps and crabs, four in arachnids, and three in 
insects. This reduces the problem of mechanical interference. When a ghost crab, for example, 
is running rapidly across a beach or dune, only the second, third, and fourth pairs of the five 
pairs of legs (counting the claws) are employed. Leg interference is further reduced in most 
arthropods by varying limb length and placement. For example, in Scutigera, the centipede 
commonly seen in houses, the legs increase in length from front to back and thus pass over or 
under one another in stepping. The tendency for the trunk to wobble has been reduced in 
some centipedes by having overlapping dorsal plates and in millipedes by having pairs of 
segments fused to form double segments. Many arthropods are capable of walking on vertical 
surfaces. Some simply grip minute surface irregularities with the claws at the end of the legs. 
Others, such as certain spiders and flies, have an array of specialized gripping hairs at the 
ends of the legs. 

Insect wings are not segmental appendages as are the legs. The paired wings arise as lateral 
folds of the integument, one pair above each of the last two pairs of legs. Each wing thus 
consists of an upper and lower sheet of exoskeleton closely applied to each other. The two 
skeletal sheets are separated at various places, forming tubular supporting veins. Unlike the 
wings of an airplane, the wings of insects are flat plates, and lift is obtained by changing the 
angle at which the front margin of the wing meets the oncoming air stream. The evolution of 
flight is one of several adaptations that have enabled insects to become the most diverse and 
populous group of terrestrial animals. 

A burrowing habit has evolved in some insects, such as mole crickets and ants, but the largest 
burrowers are crustaceans. Mole crabs and box crabs are rapid burrowers in soft marine sands, 
and various species of mantis shrimps, mud shrimps, and snapping shrimps create elaborate 
burrows below the bottom surface. Crustaceans also include the largest number of arthropod 
tube dwellers, surpassed only by certain marine worms (polychaetes). Most of the tube-
dwelling crustaceans are amphipods. Their tubes are usually composed of sand or mud 
particles secreted together and attached to bottom objects; there are, however, some 
amphipods that carry their tubes with them like a portable house. 
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Digestive system and feeding 

Arthropods exhibit every type of feeding mode. They include carnivores, 
herbivores, detritus feeders, filter feeders, and parasites, and there are specializations within 
these major categories. Typically, paired appendages around the mouth are used for collecting 
and handling food and are usually specialized in accordance with the particular diet of 
the animal. For example, the insect family Aphididae has mouthparts adapted for piercing 
vegetation and sucking out plant juices. The crustacean fiddler crabs, which emerge from 
burrows on sand flats at low tide, scoop up the surface sand with their small claws (only one 
in the male) and place the sand within their mouthparts, where it is sifted with fine hairs. The 
organic material is consumed, and the mineral material is ejected as a small ―spitball.‖ Where 

there is a large population of crabs, ejected material may cover the surface of a flat by the end 
of the low-tide period. The crustacean mole crabs, or sand crabs, of surf beaches use their 
antennae to filter plankton from the receding waves after reburying themselves. Planktonic 
crustacean copepods only a few millimetres long can collect up to several hundred thousand 
diatoms every 24 hours with certain appendages (maxillae) near the mouth. A number of 
carnivorous arthropods, notably spiders, pseudoscorpions, and centipedes, capture prey 
with poison, which is usually delivered with a pair of appendages; scorpions use a single 
stinger at the tip of the tail. In spiders, the poison is introduced through a pair of fangs 
(chelicerae) flanking the mouth, and in centipedes the poison claws lie beneath the head. Few 
of these species have a venom that is fatal to humans (see myriapod). 

The front and back parts of the digestive tract (foregut and hindgut) are lined with the same 
skeletal material that is found on the outside of the body and that is molted with the rest of 
the skeleton. Only the relatively small middle section (midgut) lacks a chitinous lining. The 
digestive tract varies greatly in structure, depending upon the diet and feeding mode of the 
animal. In general, however, the midgut region is the principal site of enzyme production and 
absorption of digested food. The enzymes may pass forward into the front part of the gut and 
even outside into the body of the prey, in the case of spiders. 

Respiratory system 

Aquatic arthropods (crustaceans and the chelicerate horseshoe crabs) possess gills for 
respiration. Although they vary in structure and location, the gills are always outgrowths of 
the integument (skin) and are therefore covered by the exoskeleton, which is thin in this area 
and not a barrier to the exchange of gases. Terrestrial arthropods possess tracheae and book 
lungs as respiratory organs. Tracheae are a system of tiny tubes that permit passage of gases 
into the interior of the body. In some arthropods the tracheal tubes are bathed by blood, but in 
insects the minute terminal endings (tracheoles) are embedded in the tissues, even 
within muscle cells. The tracheal tubes (but not the tracheoles) are molted along with the rest 
of the exoskeleton. Tracheae are a unique arthropod invention and undoubtedly evolved 
numerous times in the phylum, for they are found in myriapods, insects, and arachnids. 
Tracheal systems are highly efficient for these small, terrestrial animals. The small, external 
openings (spiracles) reduce water loss, the chitinous lining prevents collapse, and the small 
size of the arthropod and consequent short length of the tubule eliminates the need for moving 
gases in and out by active ventilation (diffusion usually being sufficient). Book lungs are 
chitin-lined internal pockets containing many blood-filled plates over which air circulates. 
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Most spiders possess tracheae and book lungs, but large spiders (such as tarantulas) and 
scorpions possess book lungs alone. 

Circulatory system 

Arthropods possess an open circulatory system consisting of a dorsal heart and a system of 
arteries that may be very limited (as in insects) or extensive (as in crabs). The arteries deliver 
blood into tissue spaces (hemocoels), from which it eventually drains back to a large 
pericardial sinus surrounding the heart. A varying number of paired openings (ostia) are 
located along the length of the heart and permit blood to flow in when the valves are open. 
When the heart is contracting, closed valves prohibit the blood from flowing back and force it 
into the arteries of the tissues, from which it flows to other hemocoels. In the larger 
crustaceans, the blood then passes through the gills (where it becomes oxygenated) on its 
return to the heart. The blood of large arachnids and crustaceans contains the blue, oxygen-
carrying pigment hemocyanin; insects lack a respiratory pigment since the tracheal system 
delivers oxygen directly to the tissues. A few insect larvae and some small crustaceans have 
blood containing hemoglobin. 

Excretory system and water balance 

Crustaceans and arachnids possess paired excretory organs (maxillary, antennal, or coxal 
glands) that open at the bases of certain appendages. Myriapods, insects, and some arachnids, 
such as spiders and mites, possess another type of excretory organ, Malpighian tubules, which 
open into the intestine. Thus in these animals both excretory and digestive wastes exit from 
the anus. 

Water loss through evaporation is a major problem for animals that live on land, especially 
small ones like arthropods, and an array of defenses against desiccation have evolved. Both 
arachnids and insects possess waxy compounds in the epicuticle, the outer layer of 
the exoskeleton, which greatly reduce evaporative water loss. Arthropods that lack a waxy 
epicuticle, such as the pill bugs, and very small arthropods, such as mites, pseudoscorpions, 
and collembolans, live in leaf mold and soil, beneath logs, under stones, and in other areas 
where the danger of desiccation is reduced. The waxes in the epicuticle not only reduce water 
loss but can also act as a water repellent, reducing the danger of submersion in droplets of rain 
or dew. This resistance to wetting enables aquatic insects, such as beetles, to carry below the 
surface a film of air, which can then be used in respiration. It also contributes to the ability of 
water striders to move over the surface of water without breaking through the surface film. 

Both insects and spiders eliminate their nitrogenous wastes as compounds insoluble in water 
(uric acid, guanine), thereby not requiring that water be excreted. Insects share with birds and 
mammals the ability to produce a urine that is saltier than the blood, which is of great value in 
conserving water because it permits the production of a concentrated urine. 

Nervous system and organs of sensation 
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The arthropod nervous system consists of a dorsal brain and a ventral, ganglionated 
longitudinal nerve cord (primitively paired) from which lateral nerves extend in each 
segment. The system is similar to that of annelid worms, from which arthropods may have 
evolved. The neuromuscular organization of arthropods is quite different from that of 
vertebrates, in which one neuron supplies a number of muscle cells, together forming a 
functional motor unit. The small size of the muscles prohibits such an organization in 
arthropods. Instead, the state of contraction of an arthropod muscle is determined by which of 
several different types of neurons supplying one muscle cell are fired. 

The sense organs (sensilla) on the body surface involve some specialization of 
the exoskeleton barrier. The sensory nerve endings are lodged in cuticular hairs (setae), 
peglike projections, cones, pits, or slits, which may occur in large numbers on antennae, 
mouthparts, joints, and leg tips. Changes in the tension of the surrounding cuticle stimulate 
the nerve endings. For example, the legs of spiders and scorpions possess slits in the 
exoskeleton that are covered by a thin membrane to which a neuronal receptor is attached 
below. Tension changes in the exoskeleton cause slight movements in the cuticular membrane 
and stimulate the receptors. Slits of varying length may be grouped together like the strings of 
a harp. Slit sense organs enable spiders to detect web vibrations produced by trapped insects, 
and they permit scorpions to detect ground vibrations produced by approaching prey. 
Chemoreceptive sensilla (taste and smell) have holes in the cuticle permitting the chemical 
substances being monitored to enter. 

Most arthropods possess eyes, but in most species they function only to detect the intensity of 
light and the direction of the light source. The ability to detect objects is more restricted. 
Among arthropods the greatest visual acuity is found in the predaceous mantis shrimp, some 
crabs, and many insects, all of which possess compound eyes. Compound eyes are extremely 
effective in detecting motion. The eight eyes of spiders are not of the compound type, but in 
the case of the cursorial (hunting) wolf spiders and jumping spiders they are effective in 
locating and tracking prey. 

Reproductive system and life cycle 

With few exceptions, the sexes are separate in arthropods; i.e., there are both male and female 
individuals. The paired sex organs, or gonads, of each sex are connected directly to ducts that 
open onto the ventral surface of the trunk, the precise location depending upon the arthropod 
group. 

In arthropods, sperm are commonly transferred to the female within sealed packets known 
as spermatophores. In this method of transfer the sperm are not diluted by the surrounding 
medium, in the case of aquatic forms, nor do they suffer from rapid desiccation on land. 
Among some arachnids, such as scorpions, pseudoscorpions, and some mites, the stalked 
spermatophore is deposited on the ground. Either the female is attracted to the spermatophore 
chemically or the deposition of the spermatophore occurs during the course of a nuptial 
dance, and the male afterward maneuvers the female into a position in which she can take up 
the spermatophore within her genital opening. Centipedes also utilize spermatophores with an 
accompanying courtship behaviour. Among insects there are some primitive wingless groups, 
such as collembolans and thysanurans, in which the spermatophore is deposited on the 
ground, but in most insects the spermatophores are placed directly into the female genital 
opening by the male during copulation. Many other invertebrates, including several 
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gastropods and chaetognaths, also use spermatophores. Many arthropods transfer free sperm 
rather than spermatophores. These include many crustaceans, millipedes, some insects (such 
as dipterans and hemipterans), spiders, and some mites. 

Arthropod eggs are usually rich in yolk, but in all groups there are species whose eggs have 
little yolk. Some specialized methods of reproduction found among certain arthropods include 
the development of unfertilized eggs (parthenogenesis), the birth of living young (viviparity), 
and the formation of several embryos from a single fertilized egg (polyembryony). 

The eggs of many crustaceans hatch into larvae which have fewer segments than the adult. 
The earliest larval hatching stage is a minute nauplius larva, which possesses only the first 
three pairs of appendages. Additional segments and appendages then appear at regular 
intervals with molting. There are several advantages of larval stages in the development of 
aquatic animals: Currents disperse the larvae, enabling some to settle in different locations 
from the parents; because many larvae are capable of feeding, less yolk is required in the egg; 
and, moreover, planktonic larvae do not compete with benthic adults. 

In most chelicerates and insects, almost all of the segments are present at hatching, although 
in insects the body form may differ from that of the adult. Primitive insects, such as 
collembolans, have the adult form on hatching. Many insects, such as grasshoppers, crickets, 
and true bugs, hatch as nymphs, which superficially resemble the adult but lack wings. They 
gradually acquire these adult features during the nymphal instars. Other insects, such as 
beetles, butterflies, moths, flies, and wasps, hatch as larvae (grubs, caterpillars, maggots) that 
differ markedly from the adult. The larvae inhabit different environments and eat different 
foods than the adults. In these insects a pupal stage with metamorphosis bridges the gap 
between the larva and the adult form. 

Myriapods have the general body form of the adult on hatching though they may lack some of 
the segments. Most millipedes hatch with only seven trunk segments. Some centipedes hatch 
with all of the adult trunk segments, but others have fewer than the adult. 

The young of most arachnids are similar to the adult. The female scorpion gives birth to her 
young, which immediately climb onto her back. Female wolf spiders also carry their young, 
and prior to hatching they carry the white egg case attached to the posterior spinnerets. Unlike 
other arachnids, mites and ticks hatch as six-legged larvae, which acquire the fourth pair of 
legs at a later molt. 

Evolution And Paleontology 

The arthropods share many features with the phylum Annelida. Both arthropods and annelids 
are segmented, and members of the annelid class Polychaeta have a pair of appendages on 
each segment. The plan of the nervous system in arthropods is very similar to that of annelids, 
and the basic plan in both groups shows a tubular, dorsal heart, which is then lost or modified 
in some. Annelids possess a coelom, which in arthropods is present only in the embryo. Its 
absence is probably related to the evolution of the exoskeleton and to the change in the mode 
of locomotion. 
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The first fossil arthropods appear in the Cambrian Period (542 million to 488 million years 
ago) and are represented by trilobites, merostomes, and crustaceans. Also present are 
some enigmatic arthropods that do not fit into any of the existing subphyla. The earliest 
terrestrial arachnid is from the Devonian Period (416 million to 359 million years ago), but it 
does not belong to any living order. Though a myriapod-like fossil has been found from the 
Devonian Period, it is not until the Carboniferous Period (359 million to 299 million years 
ago) that there is a good record of centipedes, millipedes, and insects. Specimens of plant-
feeding mites dated to the Triassic Period (251 million to 199.6 million years ago) are among 
the oldest arthropod fossils preserved in amber. 

Most zoologists recognize the trilobites, chelicerates, crustaceans, and myriapods as four 
major lines of arthropod evolution, but there is little agreement as to how those lines are 
related to one another or, indeed, if they had evolutionary origins independent from those of 
the annelids. 

Classification 

Distinguishing taxonomic features 

Modification, specialization, number, and appearance of body segments and appendages 
(especially anterior ones such as antennae and mouthparts) are important criteria in 
distinguishing arthropod classes. Other structural features of taxonomic importance include 
location of the gonopores, structure of the head, and adaptations of the respiratory and 
excretory systems. In the classification below, the group marked with a dagger (†) is wholly 

extinct and known only from fossils. 

Annotated classification 

Bilaterally symmetrical invertebrates with jointed exoskeleton covering body and 

appendages; cilia absent; body segmented, though segmentation commonly reduced as a 

result of fusion; appendages typically specialized for different functions; coelom greatly 

reduced; nervous system consists of dorsal brain and a double or single (fused) ventral nerve 

cord; eggs typically rich in yolk; development highly modified. 

†Subphylum Trilobitomorpha (trilobites) 

Extinct; head (or cephalon) composed of 5 segments bearing a pair of antennae 

and compound eyes; oval, flattened body composed of cephalon, thorax, and pygidium, each 

segmented; dorsal surface molded longitudinally into 3 lobes; each segment bears a pair of 

similar, branched appendages; marine; Cambrian Period to the end of the Paleozoic Era; more 

than 4,000 fossil species known. 

o Subphylum Chelicerata 

https://www.britannica.com/science/Cambrian-Period
https://www.merriam-webster.com/dictionary/enigmatic
https://www.britannica.com/animal/arachnid
https://www.britannica.com/science/Devonian-Period
https://www.britannica.com/science/Carboniferous-Period
https://www.britannica.com/science/Triassic-Period
https://www.merriam-webster.com/dictionary/criteria
https://www.britannica.com/science/head-anatomy
https://www.merriam-webster.com/dictionary/adaptations
https://www.britannica.com/science/classification-biology
https://www.britannica.com/science/exoskeleton-anatomy
https://www.britannica.com/science/nervous-system
https://www.britannica.com/science/brain
https://www.britannica.com/animal/trilobite
https://www.britannica.com/animal/trilobite
https://www.merriam-webster.com/dictionary/compound
https://www.britannica.com/science/thorax
https://www.britannica.com/science/Cambrian-Period
https://www.britannica.com/animal/Chelicerata


155 
 

Body divided into prosoma (cephalothorax) and opisthosoma (abdomen); no antennae; first 

pair of appendages consists of chelicerae flanking the mouth; in most chelicerates the other 

prosomal appendages are a pair of pedipalps and four pairs of legs. 

 Class Merostomata 

Large marine chelicerates with book gills on the underside of the opisthosoma; prosoma 

covered by a dorsal carapace; opisthosoma bears a long terminal spine; 2 

orders, Xiphosura (horseshoe crabs, 4 species) and Eurypterida (Gigantostraca), which is 

extinct and includes 200 fossil species from the Paleozoic Era. 

 Class Arachnida (scorpions, spiders, ticks, mites) 

Chiefly terrestrial; book lungs and/or tracheae as gas exchange organs; opisthosoma 

(abdomen) segmented or unsegmented externally and broadly or narrowly joined to the 

prosoma; prosomal appendages consist of 1 pair of chelicerae, 1 pair of pedipalps, and 4 pairs 

of legs; gonopore always on the lower side of second abdominal segment; about 70,750 

species; 0.25 mm–l8 cm. 

 Class Pycnogonida (sea spiders) 

Marine; narrow trunk of 4 to 6 segments; greatly reduced abdomen; cephalon (head) with 

proboscis bearing a pair of chelicerae, palpi, and egg-carrying legs; usually 4 pairs of walking 

legs attached to lateral projections of the trunk; tubercle with 4 eyes located dorsally between 

the first pair of legs; no gas respiratory organs; commonly found crawling over sessile 

animals, such as hydroids and bryozoans; about 1,000 described species; 1 mm–10 cm. 

o Subphylum Crustacea (crabs, shrimp, isopods, amphipods, krill, brine shrimp, copepods, 

barnacles) 

Chiefly aquatic; head bearing 2 pairs of antennae, a pair of mandibles, and 2 pairs of maxillae; 

trunk highly variable but commonly covered in part or entirely by a posteriorly directed fold 

of the head (carapace); paired appendages biramous, often with 1 branch lost; 2 stalked or 

stalkless compound eyes present in most; when present, gas exchange organs are gills; mostly 

marine, but many freshwater species; some isopods terrestrial; 44,000 described species 

distributed among 6 subclasses. 

o Subphylum Myriapoda 

Chiefly terrestrial; segmental appendages primitively unbranched; head 

appendages comprise a pair of antennae, a pair of mandibles, and 1 or 2 pairs of maxillae; 

trunk and appendages variable; respiratory organs are tracheae. 

 Class Chilopoda (centipedes) 

Elongate; many trunk segments, each with 1 pair of legs; 2 pairs of maxillae covered by a 

large pair of poison claws representing the first pair of trunk appendages; eyes, if present, are 

simple ocelli; gonopore on last segment; 5 mm to almost 30 cm; about 3,000 living species. 
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 Class Symphyla 

Mouthparts consist of a pair of mandibles and 2 pairs of maxillae; 12 leg-bearing trunk 

segments; terminal segment carries a pair of spinnerets; gonopore on fourth segment; l–8 mm; 

about 160 living species. 

 Class Diplopoda (millipedes) 

Elongate; trunk containing many diplosegments, each bearing 2 pairs of legs and spiracles; 

single pair of maxillae fused to form a flattened plate (gnathochilarium); first 4 trunk 

segments not diplosegments, and third bears the gonopores; simple eyes (ocelli) present or 

absent; 2 mm–28 cm; about 10,000 living species. 

 Class Pauropoda 

Antennae branched; a pair of maxillae; 9–11 trunk segments bearing legs; gonopores on third 

trunk segment as in diplopods; 0.5–1.5 mm; about 500 described species. 

o Subphylum Hexapoda 

 Class Insecta 

Body composed of a head, thorax, and abdomen; head bears simple eyes and usually a pair of 

lateral compound eyes; 2 pairs of maxillae, the second pair fused (labium); thorax of 3 

segments, each with a pair of legs, and the second and third usually bearing 

wings; abdomen of 11 segments without appendages in the adult; gonopore at end of 

abdomen; 0.25 mm–33 cm; at least 1 million described species. 

 Class Entognatha 
 

Critical appraisal 

Arthropod relationships, both within the phylum and with other animal phyla, are uncertain. 
For many years arthropods and annelids were believed to be closely related, with arthropods 
likely evolving from annelid ancestors, or vice versa. Modern analyses question that 
assumption, suggesting that their similarly segmented body plans would have to have evolved 
independently. 

Likewise, many relationships within the group are equally unsettled. For example, the 
terrestrial arthropods—insects and myriapods—are commonly believed to be closely related. 
It is possible that both groups derived from a common ancestor. On the other hand, 
accumulating molecular evidence allies insects more closely with crabs and other crustaceans 
and links the myriapods with horseshoe crabs and arachnids. 

Furthermore, some groups of animals have been incorporated into the Arthropoda. A group of 
parasitic worms known as the pentastomids, for example, are considered to be highly 
modified crustaceans at present. In contrast, two other groups of animals, the microscopic 
water bears (tardigrades) and the onychophorans (such as Peripatus) are closely related to 
arthropods but will probably remain in one or more separate phyla 
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Phylum Mollusca 
characteristics, classification, examples 

 
Mollusca (Mollusks) Definition 
Phylum Mollusca (Mollusks) Characteristics 
Phylum Mollusca Classification 
Class 1. Monoplacophora (Gr., monos, one+ plax, plate+ pherein, bearing) 
Class 2. Amphineura (Gr., amphi, both + neuron, nerve) 
Class 3. Scaphopoda (Gr., Scapha, boat + podos, foot) 
Class 4. Gastropoda (Gr., gaster, belly + podos, foot) 
Class 5. Pelecypoda (Gr., pelekus, batchet+ podoa, foot) 
Class 6. Cephalopoda (=Siphonopoda) (Gr., kephale, head+ podos, foot) 
References 
 
 

Mollusca (Mollusks) Definition 
Molluscs (also know as mollusks) are soft-bodied, bilaterally symmetrical, segmented, 
coelomate animals; usually shelled having a mantle, ventral foot, anterior head, and a dorsal 
visceral mass. 

Phylum Mollusca (Mollusks) Characteristics 
 They are essentially aquatic mostly marine, few freshwater and some terrestrial form. 
 They may be found as hidden parasites in the interior of other animals. 
 They vary in size from giant squids and clams to little snails, a millimeter long. 
 They have at least two characters radula and mantle not found elsewhere. 
 The body is soft, unsegmented (except in Monoplacophora), bilaterally symmetrical, 

coelomate, triploblastic. 
 They have tissue-system grade of body organization 
 The body consists of head, foot, mantle, and the visceral mass. 
 The body is clothed with one-layered often ciliated epidermis. 
 The body is commonly protected by an exoskeleton calcareous shell of one or more 

piece secreted by the mantle. 
 Head is distinct, bearing mouth, eyes, tentacles and other sense organs except in 

pelecypoda and scaphodoa. 
 The ventral body is modified into a muscular plough-like surface, the foot which is 

variously modified for creeping, burrowing and swimming. 
 Mantle or pallium is a fold of a body wall that leaves between itself the main body, 

mantle cavity. 
 The visceral mass contains the vital organs of the body in the compact form taking the 

form of dorsal humps or dome. 
 The body cavity is hemocoel. The coelom is reduced and represented mainly by the 

pericardial cavity, gonadial cavity, and nephridia. 
 The digestive tract is simple with anterior mouth and posterior anus but in gastropods, 

scaphodos, and cephalopods the intestine becomes U-shaped bringing anus to anterior 
part. 

 Rasping organs, radula usually present, except in pelecypoda. 
 The circulatory system is open type except in cephalopods. 
 Respiratory organs contain numerous gills or ctenidia usually provided with 

osphradiuma at the base. The lung is developed in terrestrial forms. 

https://microbenotes.com/phylum-mollusca/#mollusca-mollusks-definition
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 Respiration is direct or by gills or lungs or both. 
 Haemocyanin is their respiratory pigments. 
 Excretion is by paired metanephridia (kidney). 
 The nervous system consists of paired cerebral, pleural, pedal and visceral ganglia joined 

by longitudinal and transverse connections and nerves. Ganglia usually form a 
circumenteric ring. 

 Sense organs consist of eyes, statocysts, and receptors for touch, smell, and taste. 
 Sexes are usually separate (dioecious) but some are monoecious (hermaphroditic). 
 Fertilization is external or internal. 
 Development is direct or with metamorphosis through the trochophore stage called 

veliger larva. 
 

Phylum Mollusca Classification 
Mollusca (mollusks) are classified into 6 classes according to their symmetry and the 
characters of food, shell, mantle, gills, nervous system, muscles, and radula. 

Class 1. Monoplacophora (Gr., monos, one+ plax, plate+ pherein, bearing) 
 Body is bilaterally symmetrical and segmented. 
 Mantle dome-shaped. 
 The shell comprises a single piece or valve. 
 Flattened limpet-shaped shell with spirally coiled Protoconch. 
 Head without eyes and tentacles. 
 Mantle encircles the body as a circular fold of the body. 
 Foot broad and flat, with 8 pairs of pedal retractor muscles. 
 Gills external. 5 pairs of gills in pallial grooves. 
 6 pairs of nephridia, two of which are gonoducts. 
 Radula in a radular sac; intestine much coiled. 
 Heart of 2 pairs of auricles and a single ventricle. 
 Nervous system with longitudinal pallial and pedal cords. 
 Sexes separate (dioecious) 
 Examples: Neopilina galatheae. 

Class 2. Amphineura (Gr., amphi, both + neuron, nerve) 
 Body elongated with reduced head. 
 Radula present. 
 Shell as 8 dorsal plates or as spicules. 
 Ventral foot, large, flat and muscular. 
 Non- ganglionated nerve ring around the mouth with 2 pairs of the interconnected nerve 

cord. 
 External fertilization: trochophore larva. 

Subclass 1. Aplacophora 
 Worm-like body with mantle 
 No shell and foot. 
 Calcareous spicules buried in the cuticle. 
 Simple radula; marine cavity posterior, some with a pair of bipectinate ctenidia. 
 Examples: Neomenia, Nematomein, Chaetoderma. 

Subclass 2. Polyplacophora 
 Dorso-ventrally flattened body; small head 
 No eyes and tentacles. 
 Radula, mantle, foot and external gills present. 

https://microbenotes.com/developmental-biology/
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 Posterior mantle cavity. 
 Shell as 8 calcareous dorsal plates. 

Order 1. Lepidopleurina 
 Valves of the shell without insertion plates. 
 Ctenidia a few and posterior. 
 Examples: Lepidopleurus. 

Order 2. Chitonida 
 Valves of the shell with insertion plates. 
 Gills along the whole length of mantle grooves 
 Examples: Chaetopleura, Chiton, Ischnochiton. 

Class 3. Scaphopoda (Gr., Scapha, boat + podos, foot) 
 Exclusively marine. 
 The body is bilaterally symmetrical, elongated and enclosed in a tusk-shell opens at both 

ends. 
 No head; mouth with tentacles; no eyes. 
 Conical foot, radula present; no gills. 
 Mantle tubular completely enclosing the body. 
 Mouth surrounded by lobular processes or outgrowths. 
 Heart rudimentary. 
 Kidneys paired; gonad single. 
 Sexes separate(dioecious). 
 Trochophore larva. 
 Examples: Dentalium, Cadulus, Pulsellum. 

Class 4. Gastropoda (Gr., gaster, belly + podos, foot) 
 Marine, freshwater, terrestrial and few parasitic on echinoderms. 
 Body unsegmented, asymmetrical typically with univalve, spirally coiled 
 Head distinct bearing tentacles, eyes, and mouth. 
 The foot is ventral, broad, flat and muscular forming the creeping sole and often bearing 

dorsally a hard piece, the operculum on its posterior end. 
 Torsion (coiling) of body mass at sometimes in development. 
 The mantle is a collar-like fold of body wall lining the body leaving a space, the mantle 

cavity, between itself and the body. 
 The buccal cavity contains an odontophore with a radula bearing rows of chitinous teeth. 
 The digestive system comprises muscular pharynx, long esophagus, stomach, long coiled 

intestine, and anteriorly placed anus. 
 Respiration by gills (ctenidia) in most forms, through the wall of the mantle cavity in 

some forms and in many by 
 The open circulatory system and heart is enclosed in a pericardium. 
 The excretory system comprises metanephridia which are paired in primitive forms and 

reduced to a single nephridium in most forms. 
 The nervous system comprises distinct cerebral and pleural besides buccal, pedal, 

parietal and visceral ganglia. 
 Sexes separate (dioecious) in most forms while in some forms united. 
 The development includes trochophore and veliger 

Subclass 1.Prosobranchia(streptoneura) 
 Mostly marine, few freshwater or terrestrial forms. 
 Owing to torsion of the visceral mass, the visceral nerve commissures are twisted into a 

figure of ―8‖. 
 Head with a single pair of tentacles. 
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 Mantle cavity opens anteriorly in front of the visceral mass. 
 Shell closed by an operculum borne on foot. 
 The foot is muscular, forms the ventral parts of the body. 
 2 ctenidia in mantle cavity situated anterior to the heart. 
 Sexes separate (Dioecious); gonad single; larvae trochophore or veliger. 

Order 1. Archaeogastropoda (Aspidobranchia) 
 Prosobranchs without proboscis, siphon, penis and prostatic glands. 
 One or two bipectinate ctenidia. 
 The operculum is also absent in many forms with few exceptions. 
 Shell usually coiled. 
 2 kidneys and heart with 2 auricles. 
 2 osphradia usually present. 
 Nervous system not concentrated, with pedal cord. 
 Sex cells discharged directly into the sea by way of the right nephridia. 
 Examples: Fissurella (key-hole limpet), Trochus (top 

shell), Haliotis, Acmaea, Patella, Turbo. 
Order 2.  Mesogastropoda (Pectinibranchia) 
 Prosobranchs usually with siphon, penis and a non-calcified operculum. 
 One auricle, one kidney, and one mono-pectinate ctenidium. 
 Radula taenioglossate type having 7 teeth in each row. 
 Single ospharadium. 
 A nervous system without pedal cords. 
 Fertilization is internal; larva usually a free-swimming veliger. 
 Mostly marine, some freshwater. 
 Examples: Crepidula (slipper shell), Pila (apple snail), Natica (star 

shell), Hydrobia, Jonthina, Viviparus. 
Order 3. Neogastropoda (Stenoglossa) 
 Shell with a short to a very long siphonal canal. 
 Radula consists of rows with 2 or 3 teeth in each row. 
 Nervous system concentrated. 
 Osphradium is large. 
 Free-swimming veliger suppressed. 
 Examples: Murex, Nassarius, Oliva, Magilus, Buccinum. 

Subclass 2. Opisthobranchia 
 Exclusively marine gastropods. 
 Shell small without operculum or no shell. 
 Shell when present covered with mantle or pedal cord. 
 Body mass torted or detorted. 
 Gills posterior to the heart. 
 Heart with one auricle posterior to the ventricle. 
 One kidney, one gonad. 
 The nervous system concentrated due to detorsion. 
 Monoecious; larva veliger. 

Order 1. Cephalaspidea 
 Shell present but may be partly or wholly enclosed by the mantle. 
 Head with the tentacular shield. 
 Lateral parapodial lobes prominent. 
 Examples: Acteon, Hydatina, Bulla. 

Order 2. Anaspidea 
 Found mostly in tropical or subtropical waters. 
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 Shell usually reduced or less covered by mantles. 
 Well-developed parapodial lobes. 
 Anterior end bears a pair of tentacles, a pair of rhinophores and a pair of eyes. 
 Sperm ducts open, running the body length to the penis located anteriorly. 
 Examples: Aplysia, Akera. 

Order 3. Pteropoda 
 Pelagic snails with or without a shell. 
 Parapodial fins for swimming. 
 With or without a mantle cavity. 
 Head with a pair of rhinophores. 
 Protandrous, hermaphrodites with an open sperm groove. 
 Examples: Spiratella, Cavolina, Clione, Peraclis. 

Order 4. Sacoglossa 
 With or without the shell. 
 The pharynx is suctorial. 
 Sperm duct closed. 
 Parapodia and cerata present. 
 Examples: Oxynoe. 

Order 5. Acochilidiacea 
 Minute to small-sized. 
 Without shell or naked snail. 
 Gills, parapodia and visceral sac projecting behind the foot. 
 Sexes united or separate in a few. 
 Inhabit coarse sand. 
 Examples: Acochlidium. 

Order 6. Notaspidea 
 Shell external or reduced and internal. 
 Parapodia absent. 
 Mantle, but no mantle cavity. 
 Gills bipectinate and osphradium on the right side. 
 Examples: Tylodina, Pleurobranchus. 

Order 7. Nudibranchia 
 Shell absent or naked. 
 Internal gills, mantle cavity and osphradium absent. 
 Various dorsal growth. 
 Respiration by secondary branchiae usually arranged in a circlet around the anus. 
 Examples: Doris, Eolis, Tritonia, Armina. 

Order 8. Pyramidellacea 
 Shell typically spirally twisted. 
 Operculum absent. 
 Gills and radula are absent. 
 Long invaginable proboscis. 
 Semi- parasitic. 
 Examples: Turbonilla, Odostomia. 

Order 9. Philinoglossacea 
 Minute naked snail. 
 No gills and head appendages. 
 Visceral mass separated from the foot only by a shallow groove. 
 Examples: Philinoglossa. 

   Order 1o. Rhodopacea 



175 
 

 Vermiform snail. 
 Without external appendages. 
 Nephridia Protonephridial type. 
 Anus on the right side of the body. 
 Examples: Rhodope. 

Order 11. Onchidiacea 
 Slug-like, naked without shell opisthobranchs. 
 Mantle projects widely beyond foot. 
 Head bears a pair of retractile tentacles each tipped with an eye. 
 Pulmonary sac, anus and female gonopores located at the posterior end. 
 Male gonopore located anteriorly. 
 Examples: Onchidium, Onchidella. 

Order 12. Parasita 
 Endoparasitic gastropods found in the interior of holothurians. 
 Extremely degenerated snails. 
 Shelled embryos. 
 Examples: Entoconcha, Thyonicola. 

Subclass 3. Pulmonata 
 Mostly freshwater or terrestrial, a few marine forms. 
 Shell typically spiral or reduced or absent, if present partly or completely concealed by 

the mantle. 
 Np operculum. 
 Mantle cavity transformed into a pulmonary sac with a narrow pore on the right side. 
 Gills absent. 
 Heart with one auricle anterior to the ventricles. 
 Nervous system secondarily symmetrical owing to the shortening or connectives and 

concentration of ganglionic complex. 
Order 1.  Basommatophora 
 Freshwater, brackish water and marine forms. 
 Shell delicate with a conical spire and large aperture. 
 One pair of non-invaginable tentacles with eyes at their bases. 
 Male and female gonopore generally separate. 
 Examples: Siphonaria, Lymnaea, Planorbis. 

Order 2. Stylommatophora 
 Terrestrial pulmonates. 
 Shell with conical spire, internal or absent. 
 2 pairs of invaginable or retractile tentacles with eyes at tips of the posterior pair. 
 Male and female gonopore usually united. 
 Examples: Limax, Helix, Partula, Retinella. 

Class 5. Pelecypoda (Gr., pelekus, batchet+ podoa, foot) 
 Aquatic, mostly marine, some freshwater forms. 
 The body is bilaterally symmetrical and laterally compressed. 
 Bivalve shells hinged together and mid-dorsally. 
 Head is not distinct; pharynx, jaws, radula, and tentacles 
 The foot is ventral, muscular which is ploughshare. 
 Mantle bilobed, consisting of paired, right and left lobes. 
 Gills or ctenidia are paired, one on each side. 
 The coelom is reduced to a dorsally placed pericardium. 
 The alimentary canal is coiled with large paired digestive glands. 
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 The heart is contained within the pericardium and comprises a median ventricle and two 
auricles. 

 The excretory organ is paired nephridia or kidneys opens at one end into pericardium at 
the other end to the exterior. 

 The nervous system consists typically of 4 pairs of ganglia i.e. cerebral, pleural, pedal 
and visceral. 

 Cerebral and pleural of each side usually fused into a single Cerebro-pleural ganglion. 
 Sense organs are statocyst and osphradia. 
 Sexes are separate or united. 
 Mostly filter-feeding. 
 Development is accompanied by metamorphosis which usually includes a trochophore 

larva. 
Order 1. Protobranchia 
 Single pair of plate-like ctenidia each consisting of 2 rows of flattened gills filaments. 
 Mouth placed at the base of muscular proboscides. 
 Stomach with style sac. 
 The foot is not compressed but has a flattened ventral surface or sole for creeping. 
 Two adductor muscles present. 
 Examples: Nucula, Solenomya. 

Order 2. Filibranchia 
 Single pair of plume-like gills formed of distinct V-shaped filaments. 
 Chitinous gastric shield in the stomach developed. 
 Style sac with crystalline style. 
 Inter-filamentar junctions are either absent or formed by groups of inter-locking cilia. 
 The inter-lamellar junction is either absent or non-vascular. 
 Two adductor muscles present, anterior may be reduced or absent. 
 Foot small or poorly developed. 
 Examples: Mytilus, Arca. 

Order 3. Pseudolamellibranchia 
 Gills are plaited so as to form vertical folds. 
 Inter-filamentar junctions may be ciliary or vascular. 
 Inter-lamellar junctions are vascular and non-vascular. 
 Single large posterior adductor muscle present.’ 
 Shell valve are frequently equal. 
 Foot rudimentary of feebly developed. 
 Examples: Pecten, Ostraea, Melagrina. 

Order 4. Eulamellibranchia 
 Gills are firm and basket-like. 
 Gills filaments reflexed and fused completely to form tissue sheets. 
 Gills function for food gathering. 
 Gills muscles are united by vascular inter-filamentar and inter-lamellar junctions. 
 Siphon of small or large size present. 
 Foot large, byssus small or absent. 
 Style sac short. 
 Examples: Anodonta, Unio, Cardium, Venus, Mya, Teredo. 

Order 5. Septibranchia 
 No gills. 
 Two adductor muscles present. 
 Stomach lined by chitin; style sac reduced. 
 Footlong and slender and byssus rudimentary or absent. 
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 Sexes united. 
 Examples: Poromya, Cuspidaria. 

Class 6. Cephalopoda (=Siphonopoda) (Gr., kephale, head+ podos, foot) 
 Marine and free-swimming. 
 The body is bilaterally symmetrical with head and trunk. 
 Body elongated dorso-ventrally. 
 Shell external, internal or absent. 
 Head distinct and large with well-developed eyes and mouth. 
 The trunk consists of the symmetrical and uncoiled visceral mass. 
 Mantle encloses posteriorly and ventrally a large mantle cavity. 
 Foot altered into a series of suckers bearing arms or tentacles encircling the mouth. 
 Moth bears jaws and radula. 
 2 or 4 pairs of bipectinate gills. 
 Circulatory system closed, heart with 2 or 4 auricles. 
 The excretory system comprises 2 or 4 pairs of nephridia. 
 The nervous system is highly developed and the principal ganglia are concentrated 

around the esophagus. 
 Sexes separate. 
 Development meroblastic without metamorphosis. 

Subclass 1. Nautiloidea (=Tetrabranchia) 
 Shell external, spiral and chambered. 
 Recent species with many suckers fewer tentacles. 
 The main part of the foot encircling the mouth, divided into lobes bearing numerous 

tentacles. 
 The funnel does not form a complete tube. 
 4 ctenidia or gills, 4 kidneys and 4 auricles present. 
 Ink glands and chromatophores are absent. 
 Eyes are simple. 
 Examples: Nautilus. 

Subclass 2. Smmonoidea 
 Shell external and coiled with complex septa and sutures. 
 Examples: Pachydiscus. 

Subclass 3. Coeloidea (=Dibranchia) 
 Shell usually internal and reduced, enveloped by mantle, when external its cavity is not 

divided by septa. 
 The main part of the foot is modified into 8 or 10 suckers bearing arms encircling moth. 
 The funnel forms a complete tube. 
 2 ctenidia or gills, 2 kidney, 2c auricle, and 2 branchial heart presents. 
 Ink gland duct and chromophores present. 
 Eyes are complex in structures. 

Order 1. Decapoda 
 Body elongated often with lateral fins. 
 10 arms- 2 elongated and called tentacles bearing suckers at their distal ends and 8 short 

arms bear stalked suckers provided with horny rims. 
 Shell is internal and well-developed. 
 Nidamental glands are usually present. 
 Herat enclosed in the well-developed coelom. 
 Examples: Sepia, Loligo, Spirula. 

Order 2. Octopoda 
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 Body globular and without fins. 
 8 arms with sessile suckers and devoid of horny rims. 
 Shell absent except in female Argonauta. 
 Nidamental glands absent. 
 The heart does not lie in the reduced coelom. 
 Examples: Octopus, Agronauta. 
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Phylum Echinodermata 

Characteristics, classification, examples 

 
Echinodermata (Echinoderms) Definition 
Phylum Echinodermata Characteristics 
Phylum Echinodermata Classification 
Class 1. Holothuroidea (Gr., holothurion=water polyp+ eidos=form) 
Class 2. Echinoidea (Gr., echinos=hedgehog+eidos=form) 
Class 3. Asteroidea (Gr., aster=star+ eidos= form) 
Class 4. Ophiuroidea (Gr., ophis=serpent+ oura=tail+ eidos= form) 
References 

Echinodermata (Echinoderms) Definition 
Echinoderms are enterocoelous coelomates with pentamerous radial symmetry, without 
distinct head or brain having a calcareous endoskeleton of separate plates or pieces and a 
peculiar water vascular system of coelomic origin with podia or tube-feet projecting out of the 
body. 
138.7K 
Ida Slams the Northeast with Tornadoes, Torrential Rain and Flash Flooding 

Phylum Echinodermata Characteristics 
1. They are exclusively marine and are among the most common and widely distributed 

marine animals. 
2. They occur in all seas from the intertidal zones to great depths. 
3. They have an organ grade system of body organization. 
4. Symmetry usually radial, nearly always pentamerous. 
5. The body is triploblastic, coelomate with distinct oral and aboral surfaces, and without 

definite head and segmentation. 
6. They are moderate to considerable size but none are microscopic. 
7. Body shape globular, star-like, spherical, discoidal, or elongated. 
8. The surface of the body is rarely smooth, typically covered by 5 symmetrically radiating 

grooves called ambulacra with 5 alternating inter-radii or inter-ambulacra. 
9. The body wall consists of an outer epidermis, a middle dermis, and an inner lining of the 

peritoneum. 
10. Endoskeleton consists of closely fitted, plates forming a shell usually called theca or test 

or may be composed of separate small ossicles. 
11. The coelom is spacious lined by peritoneum, occupied mainly by the digestive and 

reproductive system, and develops from embryonic archenteron i.e. enterocoel. 
12. Coelom of enterocoelous type constitutes the perivascular cavity of water vascular 

system; coelom fluid with coelomocytes. 
13. Water -vascular system of coelomic origin, including podia or tube feet for locomotion 

and usually with a madreporite. 
14. The alimentary canal is usually a coiled tube extending from the mouth located on the 

oral surface to the anus on the aboral or oral surface. 
15. Vascular and haemal or blood lacunar system, enclosed in coelomic peripheral channels. 
16. Respiratory organs include branchiae, tube-feet, respiratory tree, and bursae. 
17. A nervous system without a brain and with a circumoral ring and radial nerve. 
18. The excretory system is wanting. 
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19. Poorly developed sense organs include tactile organs, chemoreceptors, terminal tentacles, 
photoreceptors, and statocysts. 

20. Sexes are usually dioecious with few exceptions. 
21. Gonads large and single or multiple; fertilization external, while few echinoderms are 

viviparous. 
22. Development is intermediate including characteristic larvae which undergo 

metamorphosis into the radially symmetrical adults. 
23. Regeneration of lost parts, a peculiarity. 

Phylum Echinodermata Classification 
The classification is adopted from Hyman, L.H. (1995). Only living classes and orders have 
been described. 

Subphylum 1. Pelmatozoa (Gr., pelmatos=stalk+ zoon=animals) 
 Mostly extinct echinoderms. 
 Sedentary echinoderms. 
 Body attached by the aboral surface by an aboral stalk. 
 Mouth and anal aperture present on the oral surface facing upwards. 
 Viscera is enclosed in a calcareous test. 
 No suckers. 
 Tube feet or podia are primarily food catching. 
 The main nervous system is aboral. 
 Has only one living class. 
Class 1. Crinoidea (Gr., crinon=lily+ eidos= form) 
 Commonly called Sea Lillies or feather stars. 
 Both extinct and living form. 
 Living members are without stalk and free moving but extinct form attached by a stalk. 
 The body consists of an aboral cup, the calyx and oral cover or roof, the tegmen, and 

strongly pentamerous in structures. 
 Mouth and anus on the oral surface. 
 Arms movable, simple, mostly branched, usually 5 or 10 in numbers with or without 

pinnules. 
 Tube feet without suckers; no madreporite, spine, and pedicellariae. 
 Ambulacral grooves are open and extend along arms and pinnules to their tips. 
 Sexes are separate. 
 Larva doliolaria. 
Order 1. Articulata 

 Extinct and living crinoids. 
 Non-sessile and free swimming. 
 Calyx pentamerous, flexible incorporating the lower arm ossicles. 
 Tegmen leathery containing calcareous particles or small plates. 
 Mouth and ambulacral grooves exposed. 
 Examples: Antedon (sea lily), Rhizocrinus, Metacrinus. 
Subphylum 2. Eleutherozoa (Gr., eleutheros=free+ zoon= animals) 
 Free-living echinoderms. 
 Stem or stalk absent, usually free-living forms. 
 Pentamerous body strictures. 
 The oral surface bearing mouth is downward or lying on one side. 
 Anus usually on the aboral surface. 
 Ambulacral grooves usually not for food gathering. 
 Tube feet with suckers are chiefly locomotory organs. 
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 The main nervous system is oral. 

Class 1. Holothuroidea (Gr., holothurion=water polyp+ eidos=form) 
 Commonly called sea cucumbers. 
 Body bilaterally symmetrical, usually elongated in the oral-aboral axis having a mouth at 

or near one end and anus at or near the other end. 
 Coarse body surface. 
 Endoskeleton reduced to microscopic spicules or plates embedded in the body wall. 
 Mouth anterior, surrounded by tentacles attached to the water vascular system. 
 Ambulacral grooves concealed. 
 Podia or tube feet usually present and locomotory. 
 The alimentary canal is long, coiled. 
 cloaca usually with respiratory trees for respiration. 
 Sexes separate and gonad single or paired tufts or tubules. 
Order 1. Aspidochirota 

 Podia or tube feet are numerous, sometimes forming a well-developed sole. 
 Tentacles are peltate or leaf-like. 
 The mouth is surrounded by 10-30 mostly 20 peltate or branched oral tentacles. 
 Retractor muscles of the pharynx are absent. 
 A well-developed respiratory tree is present. 
 Examples: Holothuria, Stichopus, Mesothuria. 
Order 2. Elasipoda 

 Numerous podia or tube feet. 
 Tentacles leaf-like. 
 Tube feet webbed together to form fins. 
 The mouth is usually ventral and surrounded by 10-20 peltate or branched tentacles. 
 Oral retractors absent. 
 No respiratory tree. 
 Deep-sea dwellers. 
 Examples: Deima, Benthodytes. 
Order 3. Dendrochirota 

 Podia or tube feet are numerous, on the sole or all ambulacral or entire surface. 
 Tentacles irregularly branched. 
 Oral retractors present. 
 Respiratory trees are present. 
 Examples: Thyone, Cucumaria, Phyllophorus. 
Order 4. Molpadonia 

 Podia or tube feet are absent except as anal papillae. 
 15 digitate or finger-shaped tentacles. 
 Posterior end tail-like. 
 Oral retractors are absent. 
 Respiratory trees are present. 
 Examples: Molpadia, paracaudina. 
Order 5. Apoda 

 Worm-like sea cucumbers. 
 No tube feet and respiratory tree. 
 Body vermiform having a smooth or warty surface. 
 Oral tentacles are 10-20 simple, digitate or pinnate. 
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 Pharyngeal retractors are present in some forms. 
 The water vascular system is greatly reduced. 
 Examples: Synapta, Chiridoata. 

Class 2. Echinoidea (Gr., echinos=hedgehog+eidos=form) 
 Commonly called Sea urchins and sand dollars. 
 The body is spherical, disc-like, oval, or heart-shaped. 
 The body is enclosed in an endoskeletal shell or test of closely fitted calcareous plates 

covered by movable spines. 
 Outer calcareous plates are distinguished into 5 alternating ambulacral and 5 inter-

ambulacral areas. 
 Podia or tube feet come out from pores of ambulacral plates and are locomotory in 

function. 
 The mouth is centrally placed on the oral surface and surrounded by a membranous 

peristome. 
 Chewing apparatus of Aristotle’s lantern with teeth. 
 Ambulacral grooves covered by ossicles; tube feet with suckers. 
 The anus is located at the aboral pole and surrounded by a membranous periproct. 
 Pedicellariae are stalked and 3 jaws. 
 Sexes are separate. Gonads usually five or less. 
 The development includes a free-swimming echinopluteus larva. 
Subclass 1. Bothriocidaroida 

 Each inter-ambulacral is with a single row of plates. 
 No typical lantern. 
 Radial madreporite. 
 Include a single extinct Ordovician genus. 
 Example: Bothriocidaris. 
Subclass 2. Regularia 

 Body globular, mostly circular and sometimes oval. 
 Symmetry pentamerous with 2 rows of inter-ambulacral plates in existing members. 
 Mouth central at the oral surface and surrounded by peristome. 
 Aristotle’s lantern is well developed. 
 The anus is centrally placed at the aboral pole surrounded by periproct. 
 Madreporite is ambulacral. 
Order 1.  Lepidocentroida 

 Test flexible with overlapping plates. 
 Ambulacral plates extend up to the mouth lip. 
 Inter-ambulacral plates in more than 2 rows in extinct forms. 
 Example: Palaeodiscus. 
Order 2. Cidaroidea 

 Test globular and rigid. 
 Two rows of long narrow ambulacral plates and two rows of inter-ambulacral plates. 
 Gills and sphaeridia are absent. 
 Ambulacral and inter-ambulacral plates continue up to mouth lips. 
 The anus is aboral and central. 
 5 bushy Stewart’s organs are present appended to the lantern. 
 Examples: Cidaris, Notocidaris. 
Order 3. Aulodonta 
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 Test symmetrical and globular. 
 Test composed of 2 rows each in an ambulacral and inter- ambulacral plates. 
 Ambulacral and inter- ambulacral plates reach up to the margin of the peristome. 
 Gills and sphaeridia are absent. 
 Teeth of Aristotle’s lantern are devoid of the keel. 
 Examples: Diadema, Astropyga. 
Order 4. Camarodonta 

 The test is rigid and rarely oval. 
 Epiphyses of the lantern are enlarged and meeting above pyramids. 
 Teeth are keeled. 
 All of the four types of pedicellariae are present, 
 Examples: Echinus, Strongylocentrotus. 
Subclass 3. Irregularia 

 Body oval or circular, flattened oral-aborally. 
 Symmetry is bilateral. 
 Mouth central or displaced anteriorly on the oral surface. 
 The anus is displaced posteriorly generally marginal at the oral or aboral surface and lies 

outside the apical system of plates. 
 Podia or tube-feet generally not locomotor. 
Order 1. Clypeastroida 

 Test flattened with an oval or rounded shape and covered with small spines. 
 Mouth and apical system are usually central and oral in position. 
 Aboral ambulacral. 
 Aristotle’s lantern present. 
 Gills are absent. 
 Bottom dwellers. 
 Examples: sand dollars: Clypeaster, Echinarachinus, Echinocyamus. 
Order 2. Spatangoida 

 Test oval or heart-shaped with excentric mouth and anus. 
 4 aboral ambulacral areas pataloid. 
 No lantern. 
 Gills absent. 
 Burrowing. 
 Examples: Heart urchins; Spatangus, Echinocardium, Lovenia. 

Class 3. Asteroidea (Gr., aster=star+ eidos= form) 
 Commonly called starfishes or sea stars. 
 The body is flattened, pentagonal, or star-shaped. 
 Oral and aboral; surfaces are distinct, the oral surface directed downwards and the aboral 

surface upwards. 
 Arms 5 or more and not sharply marked off from the center disc. 
 The mouth is centrally placed at the oral surface surrounded by a membranous peristome. 
 The anus is small and inconspicuous located more or less eccentrically on the aboral 

surface. 
 Tube feet in orally placed ambulacral grooves; with suckers. 
 Ambulacra are restricted to the oral surface extending from the peristome top the tips of 

the arms. 
 Endoskeleton is flexible, made of separate ossicles. 
 Pedicellariae are small, movable spine-like always present. 
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 Respiration by papulae. 
 Sexes separate, gonads radially arranged. 
 The development includes bipinnaria or branchiolaria larva. 
Order 1. Phanerozonia 

 Body with marginal plates and usually with papulae, on the aboral surface. 
 Arms are provided with 2 rows of conspicuous marginal plates. 
 Oral plates are infra-marginal and aboral plates are supra-marginal. 
 Pedicellariae sessile or alveolar type, not crossed. 
 Podia or tube-feet are arranged in two rows without suckers. 
 The mouth frame is well developed and adambulacral type. 
 Mostly burrowers in soft bottoms. 
 Examples: Luidia, Astropecten, Archaster, Pentaceros. 
Order 2. Spinulosa 

 Arms are generally without conspicuous marginal plates. 
 The aboral skeleton is imbricated or reticulated with a single or group of spines. 
 Pedicellariae are rare. 
 Tube feet are in two rows with suckers. 
 The mouth frame is of adambulacral type. 
 Aboral surface with low spines. 
 Ampullae single or bifurcated. 
 Examples: Aesterina, Echinaster, Hymenaster, Solaster. 
Order 3. Forcipulata 

 No conspicuous marginal plates. 
 The aboral skeleton is mostly reticulate with conspicuous spines. 
 Pedicellariae are the pedunculate type with a basal piece. 
 Podia or tube feet are arranged in four rows and provided with suckers. 
 Papulae are on both surfaces. 
 The mouth frame is of ambulacral type. 
 Examples: Brisingaster, Heliaster, Zoraster, Asterias. 

Class 4. Ophiuroidea (Gr., ophis=serpent+ oura=tail+ eidos= form) 
 Commonly called brittle-stars and allies. 
 The body is flattened with a pentamerous or rounded central disc. 
 Oral and aboral surfaces are distinct. 
 Body star-like with arms sharply marked off from the central disc. 
 Pedicellariae absent. 
 Ambulacral grooves are absent or covered by ossicles. 
 No anus and intestine. 
 Stomach sac-like. 
 Tube feet without suckers. 
 The madreporite is on the oral surface. 
 Sexes are separate, gonad pentamerous. 
 Bursa usually 10. 
 Development included a free-swimming pluteus larva. 
Order 1. Ophiurae 

 Brittle and serpent stars. 
 Arms are simple, mostly 5 in number, moving chiefly in the transverse plane. 
 Arm ossicles articulated by pits and projections. 
 Discs and arms are usually covered with distinct shields or scales. 



192 
 

 Spines on arms are borne laterally and are directed outwards and toward the arm tips, not 
downwards. 

 Single madreporite. 
 Examples: Ophioderma Ophioscolex, Ophiothrix, Ophiolepie. 
Order 2. Euryalae 

 Arms simple or branched, long and flexible, capable of coiling around objects and of 
rolling up in the vertical plane. 

 Ossicles of arms are articulated in a streptospondylus manner. 
 Discs and arms covered by soft skin. 
 Spines are directed downward often forming hooks or spiny clubs. 
 One madreporite in each inter-radius. 
 Examples: Asteronyx, Gorgonocephalus (basket stars). 
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QUESTIONS 

Question 1:   Choose the correct answer from  ( A ) or ( B ) or ( C ) or ( D )  

Total degree of this part     81  degree     (  3   degrees / each one ) 

1- Body wall a syncytial epidermis, adhesive glands usually present, no cilia, Secretes tough, flexible 
cuticle containing collagen;  protects worms from abrasion in soil and sediment,  protects parasites from 
digestive enzymes. Some have an elaborately sculpted cuticle probably helps them move through soil or 
sediment. cuticle is sometimes molted as animal grows 
cuticle sometimes shows superficial segmentation their cuticle is highly resistant to fairly extreme 
environments and conditions, some can survive pH’s from 1.5-11.5,  some can survive mercuric 
chloride solutions that would kill most other animals. Only living organisms to survive a space shuttle 
explosion; eg. 6 canisters of C. elegans survived the Columbia disaster, allows them to survive in many 
unusual habitats including: 
( A ) - Phylum : Nematoda         ( B ) - Phylum : Protozoa   ( C ) - Class: Trematoda ( D ) – Class: cephalopoda 

2 - Ascaridida belongs to: 

( A ) - Class: Polychaeta   ( B ) -  Order:   Oxyurida   ( C ) -  Class: Bivalvia ( D - Superfamily : Ascaridoidea 

3- Body Form: Most are long and wormlike with head-body-pygidium. some with bizzare forms. Head 
(prostomium & peristomium); most annelids show some degree of cephalization with a distinct head 
(=prostomium). tentacles, palps and sensory structures. peristomium behind prostomium contains the 
mouth with pharynx and chitinous jaws. body with well developed metamerism (=segmentation). most 
prominent distinguishing feature seen in just a few other phyla: eg arthropods, chordates. segments are 
separated by tissue = septae. allows more efficient hydrostatic skeleton offers a way to achieve greater 
size: rather than increasing size of each organ.  each organ is repeated in each segment. the 
segmentation is both external and internal essential features of segmentation: several systems (eg. 
nervous, excretory) show serial repetition. segmentation is produced during embryonic development. 
NOTE:  the same as asexual budding as in tapeworms. most of them have paired appendages on most 
segments = parapodia used for locomotion. 
 
( A ) - Phylum : Platyhelminthes ( B ) - Phylum : Annelida  ( C ) -  Superfamily : Spiruroidea ( D ) - Class : Nuda 

 4 -  A group of species which are closely related forms 

( A ) - Order          ( B ) - Species       ( C ) -  Superfamily       ( D ) - Genus 

5 - Myriopods are: 

( A ) -  Class           ( B ) - Family       ( C ) -  Subphylum          ( D ) - Superclass 

6 - Most with pentamerous (= pentaradial) radial symmetry. No distinct head or brain (no 
cephalization). Most have endoskeleton of calcium plates.  unique water vascular system for 
feeding and movement. Dermal branchiae for gas exchange. No real circulatory system. No 
excretory system. Sense organs poorly developed. Pedicellariae for protection 
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( A ) -  Class : Sporozoa   ( B ) -  Phylum : Protozoa  ( C ) - Class : Rotifera  ( D ) -  Phylum: Echinodermata 

7 - Refers to the arrangement of parts in relation to planes and centralized axes, the regularity 

of the form. In a symmetrical animal one or several planes will divide the organism into parts 

with essentially equivalent geometrical designs.  

( A ) -  Symmetry           ( B ) -  analogy               ( C ) -  Homology                          ( D ) - Phylogeny 

8 - do not have internal body cavity other than the lumen of the digestive canal; the space between their 

body wall and visceral organs is filled with mesenchymal tissues a type of undifferenryiated tissue 

consisting of scattered cells and extra cellular material. 

( A ) -  Acoelomates             ( B ):  Pseudocoelomates    ( C ) -  Phylogeny  ( D ) - Radial symmetry  

9 - Choanocytes (= collar cells) are found in: 

( A ) -  Class : Sporozoa        ( B )  - Phylum : Porifera     ( C ) -  Phylum: Echinodermata  ( D ) - Hydra 

sp 

10 - Body Wall consists of : 

A. Epidermis: free living forms have single layer of ciliated cells. parasitic forms have syncytial layer 

that lacks cilia.  

B. Muscle Layers: two layers around body wall: circular muscle, longitudinal muscle, no rigid skeleton 

for muscles to act on. Thick muscle layers in pharynx (=feeding tube) make it ―prehensile‖. in some 

primitive species these muscle cells resemble the epitheliomuscular cells of cnidarians 

( A ) -  Class : Mastigophora  ( B ) -  Phylum: Nematoda  ( C ) -  Phylum: Echinodermata   

 ( D ) - Phylum: Platyhelminthes    

11 - Mouth opening and the muscular pharynx lying in the midventral side of the animal 

( A ) -  Class : Sporozoa  ( B ) -  CLass : Arachinida  ( C ) -  Phylum: Echinodermata  ( D ) - Class : Turbellaria       

12 - No digestive system is found  

( A )  -  Class :Cestoda    ( B ) -  Class : Trematoda   ( C ) -  Phylum: Echinodermata  ( D ) - Order : Oxyurida 

13 - Is the application of distinctive to each of the groups recognized in any given Zoological 

classification.  

Thus nomenclature is an essential or secondary outcome of classification. 
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( A ) – Taxonomy    ( B ) -  Cell number      ( C ) -  Systematics   ( D ) - Zoological nomenclature                    

14 - Is the scientific study of the kinds and diversity of organisms on of any and all 

relationships among them.  

( A ) - Zoolological nomenclature       ( B ) – Symmetry    ( C ) – Species     ( D ) - Systematic 

15 - It is cylindrical in form and may be divided into number of similar parts, only 

around a central longitudinal axis. A longitudinal axis is defined as line segment 

extending from one pole of an organism to another pole on the opposite end.  e.g. 

Hydra, Jelly fishes, Sea Anemones and adult Echinoderms as star fish and sea urichin 

etc. 

( A ) - Radial symmetry        ( B ) – Symmetry      ( C ) – Genus     ( D ) - Bilateral symmetry 

16 - have bodies composed of more on less similar parts or they have organs in a 

similar series along the main axis. Each part is called metamere, somite or segment.  

( A ) - A symmetry        ( B ) - Spherical symmetry  ( C ) – Metamerism      ( D ) - Bilateral symmetry 

17 - Animals have an internal cavity originated from blastocoels of blastula. e.g. Nematodes 

and Rotifera. 

( A ) - A type        ( B ) - Spherical symmetry      ( C ) – Pseudocoelomates       D ) - Bilateral symmetry 

18 - are those have two germ layers; ectoderm and endoderm 

( A ) - A poriferan animals   ( B ) - Diploplastic animals    ( C ) - A coelomates     D ) - 

Bilateral symmetry 

19 - is a supporting frame work of organisms. There is two type of which; endoskeleton and 

exoskeleton. Endo are found in sponges echinoderms, chordata while exo is found in 

mollusca, arthropoda 

( A ) - Embryonic layers   ( B ) - Diploplastic animals   ( C ) - Coelomates animals  ( D ) -  

Skeletal system 

20 - Are those animals which their mouth is formed from the blastopore (Mollusoa, Annelida, 

Arthropoda).  



232 
 

( A ) - Protostome animals    ( B ) - Diploplastic animals   ( C ) - Triploplastic animals  ( D ) -  

Digestive system 

21 - are those which have a new mouth are formed elsewhere other than from blastopore.    

e.g.  

Echinodermata, Hemichordate and Chordata. 

( A ) - Coelomates animals     ( B ) - Deuterstome animals   ( C ) - Triploplastic animals   ( D ) -  

Digestive system 

22 - Animals consisting of a single cell, (occasionall) colonies of single cell. But never 
organized into tissues usually microscopic in size       

( A ) -  Phylum Porifera   ( B ) - Phylum Cinideria   ( C ) -  Class : Anthozoa   ( D ) -  Phylum 

: Protozoa 

23 - Body not distinctly separated from arms; arms (usually 5 but up to 50 in number) broad 

and not jointed                                                              

( A ) - Phylum : Mollusca ( B ) - Class : Cestoda  ( C ) - Class : Asteroidea   ( D ) -  Subphylum : 

Sarcomastigophora 

24 - No antennae; head and thorax fused; abdomen distinct; four pairs of leg; no 

wings      

( A ) - Phylum : Echinodermata   ( B ) - Class : Arachinida   ( C ) - Class : Oligochaeta   ( D ) -  

Class: Hydrozoa 

25 - layers of mesoderm on the inside of the body wall and the outside of the digestive tract, 
muscle layers in both places, digestive system much better developed. 
( A ) – Metamerism        ( B ) – Eucoelomates         ( C ) - Class : Cephalopoda        ( D ) -  

Sepia sp  

26 - Bilharzias caused by : 

( A ) – Sponges     ( B ) - Taenia sp     ( C ) - Schistosoma sp     ( D ) -  Octopus  sp 

27 - Cnidocytes  (stinging cells) are found in 

( A ) - Hydra sp       ( B ) - Fasciola sp       ( C ) - Ascaris sp        ( D ) -  Planaria  sp 
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QUESTION ( 1 ) –GIVE THE SCIENTIFIC TERM FOR THE FOLLOWING: 

1 - Bilaterally symmetrical invertebrates with  jointed exoskeleton covering body and appendages; 

cilia absent; body segmented, though segmentation commonly reduced as a result of fusion; 

appendages typically specialized for different functions; coelom greatly reduced; nervous 

system consists of dorsal brain and a double or single (fused) ventral nerve cord; eggs typically rich 

in yolk; development highly modified.  

 

2 - Extinct; head (or cephalon) composed of 5 segments bearing a pair of antennae 

and compound eyes; oval, flattened body composed of cephalon, thorax, and pygidium, each 

segmented; dorsal surface molded longitudinally into 3 lobes; each segment bears a pair of similar, 

branched appendages; marine; Cambrian Period to the end of the Paleozoic Era; more than 4,000 

fossil species known. 

o  

o  3 - Body divided into prosoma (cephalothorax) and opisthosoma (abdomen); no antennae; first pair 

of appendages consists of chelicerae flanking the mouth; in most chelicerates the other prosomal 

appendages are a pair of pedipalps and four pairs of legs.  

o 4 - Large marine chelicerates with book gills on the underside of the opisthosoma; prosoma covered 

by a dorsal carapace; opisthosoma bears a long terminal spine; 2 orders, Xiphosura (horseshoe crabs, 

4 species) and Eurypterida (Gigantostraca), which is extinct and includes 200 fossil species from 

the Paleozoic Era.  

o  

o 5 - Chiefly terrestrial; segmental appendages primitively unbranched; head appendages comprise a 

pair of antennae, a pair of mandibles, and 1 or 2 pairs of maxillae; trunk and appendages variable; 

respiratory organs are tracheae.  

o  

 6 -  Elongate; many trunk segments, each with 1 pair of legs; 2 pairs of maxillae covered by a large 

pair of poison claws representing the first pair of trunk appendages; eyes, if present, are simple ocelli; 

gonopore on last segment; 5 mm to almost 30 cm; about 3,000 living species.  

  

 7 - Mouthparts consist of a pair of mandibles and 2 pairs of maxillae; 12 leg-bearing trunk segments; 

terminal segment carries a pair of spinnerets; gonopore on fourth segment; l–8 mm; about 160 living 

species.  

  

 8 - Elongate; trunk containing many diplosegments, each bearing 2 pairs of legs and spiracles; single 

pair of maxillae fused to form a flattened plate  (gnathochilarium); first 4 trunk segments not 

https://www.britannica.com/science/exoskeleton-anatomy
https://www.britannica.com/science/nervous-system
https://www.britannica.com/science/nervous-system
https://www.britannica.com/science/brain
https://www.merriam-webster.com/dictionary/compound
https://www.britannica.com/science/thorax
https://www.britannica.com/science/Cambrian-Period
https://www.britannica.com/animal/horseshoe-crab
https://www.britannica.com/animal/giant-water-scorpion
https://www.britannica.com/science/Paleozoic-Era
https://www.merriam-webster.com/dictionary/comprise
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diplosegments, and third bears the gonopores; simple eyes (ocelli) present or absent; 2 mm–28 cm; 

about 10,000 living species.   

  

 9 - Antennae branched; a pair of maxillae; 9–11 trunk segments bearing legs; gonopores on third 

trunk segment as in diplopods; 0.5–1.5 mm; about 500 described species.  
 
10 - among the most numerous of any phylum. About 15,000 species of nematodes are known at 
present. Due to much diversity in form and structures difficult to classify. Chitwood (1933) divided 
them into 2 classes phasmidia and Aphasmidia on the basis of presence and absence of phasmids. 
 
11 - Anterior end with six labial papillae and 10-12 sensory bristles. cuticle usually with bristles. 
Cyanthiform amphids. Chiefly marine, free-living. 
 
12 - Anterior end with 6-10 papillae. cuticle smooth, no bristles. Cyanthiform amphids. Buccal cavity 
with the protrusible spear. Free-living in soil and fresh-water. 
 
13 - Size large. Anterior end with 16 labial papillae and no sensory. bristles. Cuticle smooth, no 
bristles. Cyanthiform or reduced amphids. Oesophagus long leading into the blind intestine. Larva 
parasitic in invertebrates. Adult free-living.  
 
14 - Size small. Cuticle smooth or ringed; with heavy bristles. Spiral amphids. Buccal cavity with 
teeth. Pharynx with posterior bulb. Mostly marine; free-living. 
 
15 - Size small. Circular amphids. Cuticle smooth or slightly ringed, often with bristles. Anterior end 
with 4,6,8, or many sensory bristles. Free-living; mostly marine, some fresh-water, some terrestrial. 
 
16 - Size small.  Cresent-shaped or pump-shaped amphids.  The heavily ringed cuticle.  Anterior end 
with 4 sensory bristles, head armored.  Marine; free-living.  
 

17 - basis of presence and absence of parapodia, setae, metameres, and other morphological 
features. 
 

 

18 - Burrowing and tube-dwelling form. Body made of 2 or more regions, with unlike segments and 

parapodia. Head is small or much modified without eyes and tentacles, prostomium small. No acicula 

and compound setae. Pharynx non-protrusible without jaws and teeth. Gills, when present, localized 

to the anterior segments.Feeding on plankton or organic detritus. 

 

19 - Mostly ectoparasitic, blood-sucking or carnivorous. Few are marine, freshwater or terrestrial. 

The body is elongated and usually flattened and dorso-ventrally or cylindrical. The body consists of a 

fixed number of segments (33). Each segment breaks up into 2 to 4 rings or annuli. Segmentation 

external without internal septa. Par podia and setae are absent. Both anterior and posterior ends of the 

body with ventrally situated suckers. The mouth opens on the ventral surface on anterior suckers, 

while anus opens dorsal to the posterior suckers. Coelom much reduced due to filling by botryoidal 

tissues, and form haemocoelomic sinuses. Hermaphrodite with one male and one female gonopore. 
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Fertilization internal. Asexual reproduction is not known. Eggs are always laid in cocoons. 

Development is direct without a free-swimming larval stage. 
 

20 - Mostly parasitic on the fins of salmon fishes. The body comprises 30 segments only. They are 

primitive, without anterior suckers, proboscis, and jaws. Double rows of setae are present in 5 

anterior segments. The body cavity is spacious and incompletely divided by septa. The vascular 

system consists of the dorsal and ventral vessels. Nephridial opening situated on the surface between 

the segments. Examples: a single genus and species (Acanthobdella) parasitic on salmon. 

 

21 - Parasites on snails, frogs and fishes, marine and freshwater form. Each typical body segment 

consists of 3,6 or 12 rings. The mouth is a small median aperture situated in the anterior suckers. A 

protrusible proboscis with no jaws. Coelom without compartments. Blood vascular system separated 

from coelomic sinuses. Blood is colorless. 

 
22 - Freshwater and terrestrial form. Ectoparasitic blood-sucking leeches. Each typical body segment 

consists of 5 rings or annuli. Anterior suckers with 3 jaws, 1 median dorsal and 2 ventrolateral. The 

proboscis is absent. Blood is red-colored. Botryoidal tissues present. 

 
23 - Terrestrial and aquatic. Some predaceous. Pharynx non- protrusible. No teeth but one or two 

styles may be present.  

 

 24 - Exclusively marine form. Body elongated and worm-like. Setae and parapodia are usually 

absent. External segmentation is slightly marked by faint, while internal segmentation is marked by 

coelomic septa. Prostomium bears 2 or 3 tentacles. Sexes usually separate, hermaphrodite. Usually 

trochophore larva.  
 
25 - are pseudocoelomate, bilaterally symmetrical, triploblastic, unsegmented, vermiform, organ- 
system grade of construction with complete digestive tubes.  
 
26 - Found in freshwater. One genus (Nectonema) marine. Body very long, thin, slender and 
cylindrical. Body wall with thick cuticle bearing small papillae. Epidermis cellular, single-layered. 
The digestive system is complete in larva but degenerates in non-feeding adults. Cloaca present. 
Pseudocoel mostly filled with parenchyma. No circulatory, respiratory and excretory system. 
Nervous system with a circumenteric nerve ring and midventral nerve cord. Gonad and gonoducts 
paired. Oviducts also open into the cloaca. Juveniles parasitic in grasshoppers, crickets and other 
insects.  
 
27 - Microscopic animals found in ponds, lakes, and streams. Rarely in oceans, commonly 
called wheel bearers. Body wall thickened into stiff plates or lorica into which head may. Anterior 
end with ciliated corona (wheel organ) used for feeding and locomotion. Post- anal foot with toes 
and adhesive glands for attachments. Body musculature includes longitudinal and transverse muscle 
bands and strands. The digestive system with a grinding organ, mastax, lined internally by a strong 
cuticle. The excretory system with two rotonephridia and two Protonephridial tubes which empty into 
bladders. The nervous system of 3 major ganglia and nerves. Sensory organs antennae and eyespots. 
Male smaller than females. Parthenogenesis common. Female oviparous, no larval stages.  

https://microbenotes.com/developmental-biology/
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28 - Body elongated with a long neck. Corona is small. Paired gonads. Found as commensals on 
crustaceans.  
 
29 - Corona usually with 2 trochal discs. Pedal glands more than two. Male degenerate; female with 
paired germovitellaria. Swimming or creeping form.  
 
30 - Swimming or sessile forms. Male small or degenerate. Male usually with one testis. Female 
posses single germovitellaria.  
 

31 - Arranging organisms into an ascending series of groups of ever-increasing inclusiveness is a hierarchical 
system of classification. Major taxa (sing., taxon ), into which organisms are grouped were given one of 
several standard taxonomic ranks to indicate the general degree of inclusiveness of the group. 

32 - Linnaeus’s system for  naming species is known as. 

33 - Linnaeus’s scheme of arranging organisms into an ascending series of groups of ever-increasing 
inclusiveness is. 

34 - Denotes the construction of classes, groupings of organisms that possess a common feature, 
called an essence, used to define the class 

35 - The taxa are groupings of species related by evolutionary descent with modification, as 
diagnosed by sharing. 

 36 - Is known as binomial nomenclature.  

37 - Has a latinized name composed of two words (hence binomial) printed in italics (or underlined if 
handwritten or typed).  

38 - The first word names the genus, which is capitalized; the second word is the species epithet, 
which is peculiar to the species within the genus and is written in lowercase 

39 - Is always a noun, and the species epithet is usually an adjective that must agree in gender with 
the genus. 

40 - Is an interbreeding population of individuals having common descent and sharing intergrading 
characteristics. 

41 - Is a technique for identifying organisms to species using sequence information from a standard 
gene present in all animals 

42 - The phylogenetic species concept is defined as an irreducible (basal) grouping of organisms 
diagnosably distinct from other such groupings and within which there is a parental pattern of 
ancestry and descent.  

43 - two types of taxonomy; artificial and natural. 
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44 -  At which animals are grouped according to their place of living (Aquatic or terrestrial). Type of 

feeding (Rerbovorous, Carnivorous, Omnivorous) and area of living (hot, cold, icy) etc….  

45 - At which animals are grouped depending on the degree of relationships among the individuals of 

each group. These relationships can only be obtained by help of other science branches as 

Comparative Anatomy, physiology, Cytology, Embryology, Paleontology and ecology etc. 

46 - Type of larvae is important in classification. There are several forms of larvae and each of while 
characterizing a special group of animals e.g., Vileger for, 

47 -  Noplius larva for,  

48 - Planula for  

49 -  Brachularia for  

Species were defined by fixed, essential features (usually morphological) considered as a divinely 
created pattern or archetype. This practice constitutes the typological (or morphological ) species 
concept. Scientists recognized species formally by designating a type specimen that was labeled and 
deposited in a museum to represent the ideal form or morphology for the species. 

50 - Are too similar in morphology to be diagnosed as separate species by morphological characters 
alone. 

51 - These are the ray footed protozoans.  Locomotory structures are axopodia.  Skeleton consists of siliceous 
shell (Radiolaria) or strontium sulphate spines (Acantharea) or siliceous shell or radiating needles (Heliozoa).  
Silicious shells of radiolarians form ooze Examples: Collozoum (radiolarian) Actinophrys (heliozoan) 
Acanthometra (acantharean), Actinosphaerium  

52 -:  Parasitic; no special locomotory structures; pseudopodia, if present, useful only in ingestion, o 
Sporozoites and merozoites bear anterior apical complex that helps penetrate host cells,  No polar filaments  

53 -:  Sporozoites are long, o Garrtonts are large, extracellular – gregarinids  Gamonts are small, intracellular – 
coccidians.  Syngamy is isogamy - Gregarinids Anisogamy – Coccidians 

54 -:  Body is covered by pellicle; locomotoin organelles are flagella;  Asexual reproduction by longitudinal 
binaiy fission.  It includes two classes.  

55 -:  Some are with chlorophyll bearing chloroplasts.  Nutrition is holophytic  Reserve food is paramylum or 
Includes euglenoids and dinoflagllates  

 56 -:  Mostly parasitic; Chloroplasts are absent; nutrition is holozoic,  saprobic or parasitic, Reserve food is 
glycogen or volutin, Examples: Trichomonas, Trichonympht (Mutualistic), Leishmania.  

57 -:  Commensals or parasites in the gut of anurans 

58 -  Simplest type. Very small tube shaped sponges. Large central cavity = spongocoel in via small openings 
called ostia out through single osculum 
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59 –Derived from asconoid pattern by folding. More branching has incurrent canals and side passages still 
have main spongocoel single osculum 

60 –Most complex, no longer a centrl spongocoel but almost unlimited ability for sponge to grow in size. 
Generally larger colonial forms. Each mass has its own osculum incurrent and excurrent canals 

61 -  Most of the larger jellyfish belong to this group. Medusae without velum, cells in mesoglea. All are 
marine. Solitary polyp stage reduced or completely absent. Thick jelly layer (=mesoglea) 

62 -  Turbellarians have considerable powers of regeneration; eg. slicing and dicing experiments 

63 - Body is bilaterally symmetrical and segmented. Mantle dome-shaped. The shell comprises a single 
piece or valve. Flattened limpet-shaped shell with spirally coiled Protoconch. Head without eyes and 
tentacles.Mantle encircles the body as a circular fold of the body. Foot broad and flat, with 8 pairs of pedal 
retractor muscles. Gills external. 5 pairs of gills in pallial grooves. 6 pairs of nephridia, two of which are 
gonoducts. Radula in a radular sac; intestine much coiled. Heart of 2 pairs of auricles and a single ventricle. 
Nervous system with longitudinal pallial and pedal cords. Sexes separate (dioecious 

64 - Valves of the shell without insertion plates. Ctenidia a few and posterior. 

65 - Valves of the shell with insertion plates. Gills along the whole length of mantle grooves 

66 - Body elongated with reduced head. Radula present. Shell as 8 dorsal plates or as spicules. Ventral foot, 
large, flat and muscular. Non- ganglionated nerve ring around the mouth with 2 pairs of the interconnected 
nerve cord. External fertilization: trochophore larva. 

67 - Shell with a short to a very long siphonal canal. Radula consists of rows with 2 or 3 teeth in each row. 
Nervous system concentrated. Osphradium is large. Free-swimming veliger suppressed.  

 

Question 2:   Choose the correct answer from  ( A ) or ( B ) or ( C ) or ( D )  

1- Body wall a syncytial epidermis, adhesive glands usually present, no cilia, Secretes tough, flexible cuticle 
containing collagen;  protects worms from abrasion in soil and sediment,  protects parasites from digestive 
enzymes. Some have an elaborately sculpted cuticle probably helps them move through soil or sediment. 
cuticle is sometimes molted as animal grows 
cuticle sometimes shows superficial segmentation their cuticle is highly resistant to fairly extreme 
environments and conditions, some can survive pH’s from 1.5-11.5,  some can survive mercuric chloride 
solutions that would kill most other animals. Only living organisms to survive a space shuttle explosion; eg. 6 
canisters of C. elegans survived the Columbia disaster, allows them to survive in many unusual habitats 
including: 
( A ) - Phylum : Nematoda         ( B ) - Phylum : Protozoa   ( C ) - Class: Trematoda ( D ) – Class: cephalopoda 

2 - Ascaridida belongs to: 

( A ) - Class: Polychaeta   ( B ) -  Order:   Oxyurida   ( C ) -  Class: Bivalvia ( D - Superfamily : Ascaridoidea 

3- Body Form: Most are long and wormlike with head-body-pygidium. some with bizzare forms. Head 
(prostomium & peristomium); most annelids show some degree of cephalization with a distinct head 
(=prostomium). tentacles, palps and sensory structures. peristomium behind prostomium contains the mouth 
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with pharynx and chitinous jaws. body with well developed metamerism (=segmentation). most prominent 
distinguishing feature seen in just a few other phyla: eg arthropods, chordates. segments are separated by tissue 
= septae. allows more efficient hydrostatic skeleton offers a way to achieve greater size: rather than increasing 
size of each organ.  each organ is repeated in each segment. the segmentation is both external and internal 
essential features of segmentation: several systems (eg. nervous, excretory) show serial repetition. 
segmentation is produced during embryonic development. NOTE:  the same as asexual budding as in 
tapeworms. most of them have paired appendages on most segments = parapodia used for locomotion. 
 
( A ) - Phylum : Platyhelminthes ( B ) - Phylum : Annelida  ( C ) -  Superfamily : Spiruroidea ( D ) - Class : Nuda 

 4 -  A group of species which are closely related forms 

( A ) - Order          ( B ) - Species       ( C ) -  Superfamily       ( D ) - Genus 

5 - Myriopods are: 

( A ) -  Class           ( B ) - Family       ( C ) -  Subphylum          ( D ) - Superclass 

6 - Most with pentamerous (= pentaradial) radial symmetry. No distinct head or brain (no 
cephalization). Most have endoskeleton of calcium plates.  unique water vascular system for feeding 
and movement. Dermal branchiae for gas exchange. No real circulatory system. No excretory system. 
Sense organs poorly developed. Pedicellariae for protection 
( A ) -  Class : Sporozoa   ( B ) -  Phylum : Protozoa  ( C ) - Class : Rotifera  ( D ) -  Phylum: Echinodermata 

7 - Refers to the arrangement of parts in relation to planes and centralized axes, the regularity of the 

form. In a symmetrical animal one or several planes will divide the organism into parts with 

essentially equivalent geometrical designs.  

( A ) -  Symmetry           ( B ) -  analogy               ( C ) -  Homology                          ( D ) - Phylogeny 

8 - do not have internal body cavity other than the lumen of the digestive canal; the space between their body 

wall and visceral organs is filled with mesenchymal tissues a type of undifferenryiated tissue consisting of 

scattered cells and extra cellular material. 

( A ) -  Acoelomates             ( B ):  Pseudocoelomates    ( C ) -  Phylogeny  ( D ) - Radial symmetry  

9 - Choanocytes (= collar cells) are found in: 

( A ) -  Class : Sporozoa        ( B )  - Phylum : Porifera     ( C ) -  Phylum: Echinodermata  ( D ) - Hydra sp 

10 - Body Wall consists of : 

A. Epidermis: free living forms have single layer of ciliated cells. parasitic forms have syncytial layer that 

lacks cilia.  
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B. Muscle Layers: two layers around body wall: circular muscle, longitudinal muscle, no rigid skeleton for 

muscles to act on. Thick muscle layers in pharynx (=feeding tube) make it ―prehensile‖. in some primitive 

species these muscle cells resemble the epitheliomuscular cells of cnidarians 

( A ) -  Class : Mastigophora  ( B ) -  Phylum: Nematoda  ( C ) -  Phylum: Echinodermata   

 ( D ) - Phylum: Platyhelminthes    

11 - Mouth opening and the muscular pharynx lying in the midventral side of the animal 

( A ) -  Class : Sporozoa  ( B ) -  CLass : Arachinida  ( C ) -  Phylum: Echinodermata  ( D ) - Class : Turbellaria       

12 - No digestive system is found  

( A )  -  Class :Cestoda    ( B ) -  Class : Trematoda   ( C ) -  Phylum: Echinodermata  ( D ) - Order : Oxyurida 

13 - Is the application of distinctive to each of the groups recognized in any given Zoological classification.  

Thus nomenclature is an essential or secondary outcome of classification. 

( A ) – Taxonomy    ( B ) -  Cell number      ( C ) -  Systematics   ( D ) - Zoological nomenclature                    

14 - Is the scientific study of the kinds and diversity of organisms on of any and all relationships 

among them.  

( A ) - Zoolological nomenclature       ( B ) – Symmetry    ( C ) – Species     ( D ) - Systematic 

15 - It is cylindrical in form and may be divided into number of similar parts, only around a 

central longitudinal axis. A longitudinal axis is defined as line segment extending from one 

pole of an organism to another pole on the opposite end.  e.g. Hydra, Jelly fishes, Sea 

Anemones and adult Echinoderms as star fish and sea urichin etc. 

( A ) - Radial symmetry        ( B ) – Symmetry      ( C ) – Genus     ( D ) - Bilateral symmetry 

16 - have bodies composed of more on less similar parts or they have organs in a similar 

series along the main axis. Each part is called metamere, somite or segment.  

( A ) - A symmetry        ( B ) - Spherical symmetry  ( C ) – Metamerism      ( D ) - Bilateral symmetry 

17 - Animals have an internal cavity originated from blastocoels of blastula. e.g. Nematodes and 

Rotifera. 



241 
 

( A ) - A type        ( B ) - Spherical symmetry      ( C ) – Pseudocoelomates       D ) - Bilateral symmetry 

18 - are those have two germ layers; ectoderm and endoderm 

( A ) - A poriferan animals   ( B ) - Diploplastic animals    ( C ) - A coelomates     D ) - Bilateral 

symmetry 

19 - is a supporting frame work of organisms. There is two type of which; endoskeleton and 

exoskeleton. Endo are found in sponges echinoderms, chordata while exo is found in mollusca, 

arthropoda 

( A ) - Embryonic layers   ( B ) - Diploplastic animals   ( C ) - Coelomates animals  ( D ) -  Skeletal 

system 

28 - Are those animals which their mouth is formed from the blastopore (Mollusoa, Annelida, 

Arthropoda).  

( A ) - Protostome animals    ( B ) - Diploplastic animals   ( C ) - Triploplastic animals  ( D ) -  Digestive 

system 

29 - are those which have a new mouth are formed elsewhere other than from blastopore.    e.g.  

Echinodermata, Hemichordate and Chordata. 

( A ) - Coelomates animals     ( B ) - Deuterstome animals   ( C ) - Triploplastic animals   ( D ) -  Digestive 

system 

30 - Animals consisting of a single cell, (occasionall) colonies of single cell. But never organized into 
tissues usually microscopic in size       

( A ) -  Phylum Porifera   ( B ) - Phylum Cinideria   ( C ) -  Class : Anthozoa   ( D ) -  Phylum : 

Protozoa 

31 - Body not distinctly separated from arms; arms (usually 5 but up to 50 in number) broad and not 

jointed                                                              

( A ) - Phylum : Mollusca ( B ) - Class : Cestoda  ( C ) - Class : Asteroidea   ( D ) -  Subphylum : 

Sarcomastigophora 

32 - No antennae; head and thorax fused; abdomen distinct; four pairs of leg; no wings      
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( A ) - Phylum : Echinodermata   ( B ) - Class : Arachinida   ( C ) - Class : Oligochaeta   ( D ) -  Class: 

Hydrozoa 

33 - layers of mesoderm on the inside of the body wall and the outside of the digestive tract, muscle 
layers in both places, digestive system much better developed. 
( A ) – Metamerism        ( B ) – Eucoelomates         ( C ) - Class : Cephalopoda        ( D ) -  Sepia sp  

34 - Bilharzias caused by : 

( A ) – Sponges     ( B ) - Taenia sp     ( C ) - Schistosoma sp     ( D ) -  Octopus  sp 

35 - Cnidocytes  (stinging cells) are found in 

( A ) - Hydra sp       ( B ) - Fasciola sp       ( C ) - Ascaris sp        ( D ) -  Planaria  sp 

20 - Body Form: Most are long and wormlike with head-body-pygidium. some with bizzare forms. 
Head (prostomium & peristomium); most annelids show some degree of cephalization with a distinct 
head (=prostomium). tentacles, palps and sensory structures. peristomium behind prostomium 
contains the mouth with pharynx and chitinous jaws. body with well developed metamerism 
(=segmentation). most prominent distinguishing feature seen in just a few other phyla: eg arthropods, 
chordates. segments are separated by tissue = septae. allows more efficient hydrostatic skeleton offers 
a way to achieve greater size: rather than increasing size of each organ.  each organ is repeated in 
each segment. the segmentation is both external and internal essential features of segmentation: 
several systems (eg. nervous, excretory) show serial repetition. segmentation is produced during 
embryonic development. NOTE:  the same as asexual budding as in tapeworms. most of them have 
paired appendages on most segments = parapodia used for locomotion. 
 
( A ) - Phylum : Platyhelminthes ( B ) - Phylum : Annelida  ( C ) -  Superfamily : Spiruroidea ( D ) - Class : Nuda 

 21 -  A group of species which are closely related forms 

( A ) - Genus          ( B ) - Species       ( C ) -  Superfamily       ( D ) - Order 

22 - Myriopods are: 

( A ) -  Class           ( B ) - Family       ( C ) -  Subphylum          ( D ) - Superclass 

23 - Most with pentamerous (= pentaradial) radial symmetry. No distinct head or brain (no 
cephalization). Most have endoskeleton of calcium plates.  unique water vascular system for feeding 
and movement. Dermal branchiae for gas exchange. No real circulatory system. No excretory system. 
Sense organs poorly developed. Pedicellariae for protection 
( A ) -  Class : Sporozoa   ( B ) -  Phylum : Protozoa  ( C ) - Class : Rotifera  ( D ) -  Phylum: Echinodermata 

24 - Refers to the arrangement of parts in relation to planes and centralized axes, the regularity of the 

form. In a symmetrical animal one or several planes will divide the organism into parts with 

essentially equivalent geometrical designs.  
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( A ) -  Symmetry           ( B ) -  analogy               ( C ) -  Homology                          ( D ) - Phylogeny 

25 - do not have internal body cavity other than the lumen of the digestive canal; the space between their body 

wall and visceral organs is filled with mesenchymal tissues a type of undifferenryiated tissue consisting of 

scattered cells and extra cellular material. 

( A ) -  Acoelomates             ( B ):  Pseudocoelomates    ( C ) -  Phylogeny  ( D ) - Radial symmetry  

26 - Choanocytes (= collar cells) are found in: 

( A ) -  Class : Sporozoa        ( B )  - Phylum : Porifera     ( C ) -  Phylum: Echinodermata  ( D ) - Hydra sp 

27 - Body Wall consists of : 

A. Epidermis: free living forms have single layer of ciliated cells. parasitic forms have syncytial layer that 

lacks cilia.  

B. Muscle Layers: two layers around body wall: circular muscle, longitudinal muscle, no rigid skeleton for 

muscles to act on. Thick muscle layers in pharynx (=feeding tube) make it ―prehensile‖. in some primitive 

species these muscle cells resemble the epitheliomuscular cells of cnidarians 

( A ) -  Class : Mastigophora  ( B ) -  Phylum: Nematoda  ( C ) -  Phylum: Echinodermata   

 ( D ) - Phylum: Platyhelminthes    

   


