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Important  aspects  of  Taxonomy

ÅLinnaean Hierarchy Binomial 

Nomenclature

Taxon = groupé.. Homo  sapiens
Kingdom - Animalia

Phylum ïChordata Five Kingdoms   

Classification 
Class ïMammalia    

Order ïPrimate

Family - Hominidae

Genus - Homo

Species - sapiens

Kingdom Monera

Protista

Fungia

Plantae

Animalia



Five kingdoms

Monera

Protista

Plantae Fungi Animalia





Linnaean Hierarchy

Å Carolus Linnaeus is the father of taxonomy. Any group in Linnaean classification is

referred as ñtaxonò. Linnaeus arranged these taxa into hierarchical manner from biggest

group (Kingdom) to smallest one (species).

Å He divided living organisms into some groups dependent on the broad relationships and

similarities. If any two given organisms can be grouped under the same lower rank or

taxon, it implies that the two organisms are structurally, functionally, embryologically

similar and that they have had a comparable evolutionary history.

Å Within the living world as a whole, the biggest taxonomic rank is Kingdom. He further

divided them into more closely related smaller groups with fewer and more closely

related characteristics. The lower the rank of a group, the more similar are the organisms

grouped in it.

Å Using comparable criteria of similarities and relationships the larger taxon could be

classifies into smaller ones e.g. óPhylumôinto few óClassesôand a óClassôinto several

óOrdersôand so on up to species level.

Å It is customary to call óDivisionôin plant classification in place of óPhylumôin animal

classification.

Example of classification of Human species:

KingdomïAnimaliaééPhylumïChordataéé.ClassïMammaliaé..Orderï

Primateéé..Family ïHominidaeé..Genus ïHomoééSpecies- sapiens



Classification of Human with subgroups

Sometimes it is necessary to divide the main groups into their 

sub-groups 

Kingdom: Animalia

Phylum: Chordata

Subphylum: Vertebrata

Class: Mammalia

Subclass: Theria

Infraclass: Eutheria

Order: Primates

Suborder: Anthropoidea

Superfamily: Hominoidea

Family: Hominidae

Genus: Homo

Species: sapiens



Å Kingdom: The largest as well as the first category is the Kingdom. The five kingdoms are 

Plantae which consists of plants, Animalia which comprises of animals, Protista which 

comprises protisits, Fungi which consists of mold, mushrooms, yeast etc and last Monera

which consists of three types of bacteria.

Å Phylum: There can be many different Phyla within the Kingdom. The Phyla is responsible 

for the recognition of animals into further more small recognizable groups. Different Phyla 

are Artropoda, Chordata, Annelida and Mollusca etc.

Å Class: Phyla further can be divided into more small groups referred as the Class namely 

Reptilia, Aves, Mammalia, Amphibia and many more.

Å Order: After Class, the next category is the Order. Each Class comprises of one or more 

Orders namely Primates, Chiropetra, Rodentia, Artiodactyla, Proboscidea etc. and many 

more.

Å Families: The next category is Families. Orders can be further categorized as the Families 

like Felidae, Ursidae, Hyaenidae, Mustelidate, Canidae etc.

Å Genus: After Families comes the next category the Genus namely Panthera, Neofelis, Felis

and Acinonyx etc.

Å Species: The lowest and the last category of Animal Taxonomy Hierarchy in Species which 

is result of further breaking down of the Genus. Genus name is always placed in front of the 

Species name. 

Å Species is generally the lowest taxonomic rank representing organisms that are very much 

closely related to one another. A species is defined as a group of closely related, 

structurally and functionally similar organisms which can breed among themselves, 

producing fertile offspring and which are reproductively isolated from such other groups.



Binomial Nomenclature

This feature plays an important role in the unique classification and 
identification of all the organisms. Binomial Nomenclature also called binary 
nomenclature. Every organismôs name in according to Binomial Nomenclature 
in Animal Taxonomy Hierarchy consists of a unique combination of two 
different Latinized terms where the terms are the Genus name and the 
Epithet/ Species. Genus name is always capitalized. For example, we can 
demonstrate the scientific name for Humans in Taxonomy which will be Homo 
sapiens where Homo represents the Genus name whereas the sapiens refers 
to the Epithet/ Species.

Significance: 

This kind of naming had been used before Linnaeus by some naturalists, but 
after Linnaeus, it was accepted as a good method.

Widespread: worldwide use instead of different local names

Clarity: avoids the same term used for different species. Example: "robin" 
used for different birds in America compared to Europe.

Uniqueness: One name for a species.

Stability: the rules favour stability.

https://simple.wikipedia.org/wiki/Naturalists


Five Kingdoms Classification Proposed by R.H 

Whittaker (1969)

Å There are two kingdoms to seven kingdoms systems of classification of 

living organisms. 

Å The five kingdoms classification is based on complexity of structure , living 

style, nutrition, reproduction, and phylogenetic relationships.

Å Monera (includes Eubacteria and Archaeobacteria). Individuals are single-

celled, may or may not move, have a cell wall, have no chloroplasts or 

other organelles, and have no nucleus. Monera are usually very tiny, 

although one type, namely the blue-green bacteria, look like algae. They 

are filamentous and quite long, green, but have no visible structure inside 

the cells. No visible feeding mechanism. They absorb nutrients through the 

cell wall or produce their own by photosynthesis.Protista

Å Protists are single-celled and usually move by cilia, flagella, or by 

amoeboid mechanisms. There is usually no cell wall, although some forms 

may have a cell wall. They have organelles including a nucleus and may 

have chloroplasts, so some will be green and others won't be. They are 

small, although many are big enough to be recognized in a dissecting 

microscope or even with a magnifying glass. Nutrients are acquired by 

photosynthesis, ingestion of other organisms, or both.



Å Fungi are multicellular,with a cell wall, organelles including a 

nucleus, but no chloroplasts. They have no mechanisms for 

locomotion. Fungi range in size from microscopic to very large ( 

such as mushrooms). Nutrients are acquired by absorption. For 

the most part, fungi acquire nutrients from decaying 

material.Plantae

Å Plants are multicellular and most don't move, although gametes of 

some plants move using cilia or flagella. Organelles including 

nucleus, chloroplasts are present, and cell walls are present. 

Nutrients are acquired by photosynthesis (they all require 

sunlight).Animalia

Å Animals are multicellular, and move with the aid of cilia, flagella, or 

muscular organs based on contractile proteins. They have 

organelles including a nucleus, but no chloroplasts or cell walls. 

Animals acquire nutrients by ingestion.



Phylum-Protozoa

General Characteristics

Introduction

Å Goldfuss (1818) coined the term Protozoa but he included many non-

protozoan forms under protozoa. Von Siebold (1845) recognised the 

unicellu­lar nature of the protozoa and established the term Protozoa in its 

true sense.

Å They are primitive animals. (Proto = primitive; zoan = animal) cell level of 

organization and protoplasmic level division of labour.

Å Unicellular eukaryotes, microscopic, aquatic, commonly motile.

Å There is usually no cell wall, although some forms may have a cell wall. 

Å They have organelles including a nucleus and may have chloroplasts, so 

some will be green and others won't be. 

Å They are small, although many are big enough to be recognized in a 

dissecting microscope or even with a magnifying glass. Nutrients are 

acquired by photosynthesis, ingestion of other organisms, or both.



Habit and Habitat

ÅBasically aquatic live in marine and fresh waters; some 

live in moist soil and some as parasites.

ÅFree living or parasitic, solitary or colonial & mutualistic

ÅRemain free floating in water or attached with the 

objects like aquatic plants, rocks or lie on bottom.



Morphology

Å Structure: unicellular body divisible into cell membrane, cytoplasm 

and nucleus. Cell membrane lack cell wall. Body measures from 

1ɛm to about 2 mm in size. Shape is varied as they do not have cell 

wall to give definite shape. Some genera have cells surrounded by 

hard shells, while the cells of other genera are enclosed only in a 

cell membrane.

Å Cell membrane is supported by fragile endoskeletal system made of 

microtubules present in the layer lying between the cell membrane 

and cytoplasm called as epiplasm. This epiplasmic endoskeleton is 

known as pellicle or tunic. endoskeleton  renders definitive shape to 

a particular  protozoan. 

Å Cytoplasm is divided into exterior ectoplasm and inner layer 

endoplasm. 

Å The ectoplasm is viscous layer and lacks with dense granules and  

organelle.



Nutrition & Respiration

Å Nutrition either holophytic (autotrophic) or holozoic (heterotrophic) 

and/or saprophytic.

Å Food is ingested through food vacuoles formed near the cell 

membrane.

Å Respiration through direct surface diffusion.

Reproduction

Å Reproduction is mostly asexual through fission or fragmentation. 

Fission is accomplished by binary fission or multiple fission. Binary 

fission is achieved by transverse or longitudinal division.



Phylum-Porifera

ÅIntroduction

ÅMulticellular, multicellular level of 

organization, cellular level of division of 

labour

ÅSponges do not 

have nervous, digestive or circulatory 

systems. Instead, most rely on maintaining a 

constant water flow through their bodies to 

obtain food, oxygen and remove wastes.



Canal systems in Sponges

Åi. Class Calcarea - Canal system

ÅScypha - Sycon type 

ÅLeucosolenia - Ascon type 

Åii. Class Demospongia - Canal system, 

ÅSpongilla larva - Rhagon type 

ÅAdult - Leuconoid type 

Åiii. Class Hexactinellida - Observation of sponge 

spicules (permanent slide/photograph), 

Åe.g. Hyalonemma



Class Calcarea - Canal system

Å Scypha - Sycon type

ÅLeucosolenia - Ascon type



Class Demospongia - Canal system

ÅSpongilla

Å larva - Rhagon type Adult Spongilla



Class Hexactinellida

Observation of sponge spicules of Hyalonema



Types of spicules



Class-Hexactinellida



Phylum Cnidaria 

Åi. Class Hydrozoa, e.g. Velella

Åii. Class Scyphozoa, e.g. Rhizostoma

Åiii. Class Anthozoa, e.g. Corallium (Red coral) 



Class Hydrozoa, e.g. Velella

ÅFound in shallow marine 
water. This is the only 
known species found 
floating on the surface of 
ocean.

ÅBoth medusoid and polypoid
forms in life 
cycleé..Alternation of 
generation

ÅColonial made of 
polymorphic colony. 
Gastrozooids, gonozooids, 
tenataculozooids and 
dactylozooids.



Velella is indicator of pollution



Class Scyphozoa, e.g. Rhizostoma

ÅCommonly known as barrel jellyfish
found in tropic and subtropical 
waters throughout the world.

ÅOctamerous symmetry:8 very long 
oral; are inverted Y-shaped only 
braided arms towards their base. 
supporting two long, massive, 
outwardly-directed blades also 
bearing numerous mouthlets.

ÅUmbrella hemispherical, translucent;
exumbrella surface finely granular, 
jelly thick, central portion stiff.

Å Stomach occupying central third 
of bell, roughly square 
with concave sides.

Å 16 substantial (radial) canals 
connect to bell edge.



Class Anthozoa, e.g. Corallium rubrum

(Red coral)

Å The original species of red coral 
(Corallium rubrum) is found across the 
Mediterranean Sea, at depths 
between -10 and -300 m. It can also 
be found in some parts of the Atlantic, 
while other Corallium species are 
spread throughout the Pacific (at 
greater depths).

Å Branching colonies with rigid skeleton 
of intermeshed calcium carbonate 
spicules, colored red (or sometimes 
pink) by carotenoid pigments

Å Each coral colony is formed from 
thousands of individual, but genetically 
identical, coral polyps; basically 
anemone-like animals that secrete a 
skeleton.



ÅRed coral (sometimes called precious coral) is widely 

used throughout the world for jewelry, and in beauty 

products have been overexploited.

ÅOcean acidification, which is occurring at a faster 

rate as climate change continues to wreak havoc on 

our planet, is also posing a dangerous threat to all 

corals.



Phylum Platyhelminthes: 

ÅDorsoventrally flat, , bilaterally symmetrical, 
triploblasticacoelomate worms

ÅOrgan tissue level organization

ÅDigestive system incomplete without anus. 
Muscular pharynx evaginate out for feeding.

Å Excretion is performed by flame cells.

Å Hermaphrodite

ÅFree living or endoparasitic, have suckers and 
hooks for anchoring and are capable of 
regenerating.



i. Class Turbellaria, e.g. Planaria

Free living planarians

Live in fresh ater

Predatory

Contains pairs of eyespots and auricles.

Mouth confined to posterior half. Pharynx 
muscular and evaginable, digestive 
system incomplete and has branched 
intestine (diverticula). Anus absent.

Ladder shaped nervous system

Planaria are hermaphroditic

The ovaries are located near the eyespots 
and create single egg cell nourished by 
specialized yolk glands.. Testes are located 
laterally, along the sides of the body, along 
with seminal ducts, Planarian worms also have 
a penis, which is housed in a genital chamber.





ii. Class Trematoda, - Liverfluke

Å Possesses ventral sucker called as acetabulum or trema. Mouth opens 

anterior wards and encircled by oral sucker. 

Å Live in bile duct and liver of goat or sheep.

Å Intestine highly branched and has no anus. An excretory aperture opens 

Posteriorly. Ana a ginital aperture between mouth and acetabulum.

Å Liverfluke feeds on bile and undergoes complex life cycly with 

intermediate host, a snail. Metamorphosis takes place through formation 

of miracidium larva which develop into cercaria





iii. Class Cestoda, e.g. Taenia solium

Å Very long, tape like and endoparasitic living in 

intestine of the host.

Å Bears hooks and suckers for attachment

Å Anterior most head like part is called scolex

ans posterior heterogenously segmented called 

strobilla.

Å Hermaphrodite, self fertilization occurs. Eggs 

laid in many thousands.

Å Pig is intermediate hostéé.human as primary 

host. Undercooked pork can transmit cystic 

larvae of tape worm to human. 





Phylum Nemathelminthes, e.g. Trichinella

ÅCylindrical, triploblastic, 

pseudocoelomate, bilaterally 

symmetrical worms

ÅOrgan-tissue-system level 

organization

ÅDigestive system complete since 

anus is present.

ÅSexes separate and sexual 

dimorphism exists. Development 

direct.





Phylum Annelida: 

Å Triploblastic, true coelomate, bilaterally 

symmetrical worms

Å Organ-tissue-system level organization.

Å Locomotion by parapodia or setae. 

Å Body soft without exoskeleton. Divisible into 

several segments and exhibit grooves on the 

surface called annuli hence 

the name Annelida. Such segmentation is 

called 

metamerism. And animal is called 

metamerically

segmented.

Å Excretion is performed by nephridia.



i. Class Polychaeta, e.g. Arenicola

ÅAreicola (Lug worm)

ÅMarine, found in shallow water in 

sandy shores. It is a tube dwelling 

worm. Dwells in a óUô shaped tube. 

Tube is opened at one end and is 

closed on the other by coarse sand, 

working as a sieve.

ÅThere are number of external gills 

present on the body called as rachies. 

ÅExhibits filter feeding as it feeds on 

small food particles filtered through gill 

filaments. 



Nereis

Å Fresh water, free living, predatory.

Å Body divisible into anterior head cap and posterior 
elongate trunk. Numerous parapodia are arranged 
on lateral side..

Å Cap contains sensory organs like antena, palps
and eyes. 

Å Mouth opens in terminal segment anteriorly called 
as peristomium which is covered anteriorly by 
prostomium. 

Å Sexes are sepapate. The segments in the 
posterior half of the trunk gets developed during 
breeding season and look larger. This stage is 
called as heteronereis. Heteronereis can swim on 
the surface for breeding activity. Fertilization is 
external. Development is direct.



ii. Class Oligochaeta, e.g. Tubifex/ Earthworm

ÅEarthworm

ÅElongate. cylindrical, triploblastic, 
metamerically segmented 
coelomate.

ÅBurrows in soil and consumes 
organic matter. improves soil 
fertility.

ÅBody divisible into preclitellar (first 
13 seg), clitellar (3 seg) and post 
clitellar regions (indefinite seg). 

ÅHermaphrodite, cross fertilization 
occurs, development direct.



Tubifex worms

Å The species is a hermaphrodite, with a complex 

reproductive system. Oligochaetes are segmented, 

bilaterally symmetrical, cylindrical worms, with tapering 

end. Aquatic worms with segmented, earthworm-like 

bodies that are round in cross-section.

Å There are many species; most are red, tan, brown, or 

black.

Å Tubifex tubifex is a slender segmented worm that may 

grow up to 20 cm in length. The number of body segments 

may number between 34-120 and have on each side an 

upper and lower bundle of chitinous bristles (setae), these 

are used for burrowing. The worm may appear red in 

colour owing to the possession of the respiratory pigment 

haemoglobin. s. Typically each body segment possesses 

four bundles of setae.



iii. Class Hirudinea, e.g. Pontobdella/ Leech 

Å Leeches lack parapodia and head appendages. Setae are absent 

in most of leeches. Setae occur in anterior segments in few 

leeches. 

Å Leeches are dorsoventrally flattened anteriorly. 

Å They have 34 segments.

Å The segment are divided by annuls. Therefore, it is difficult to 

distinguish the segment externally. 

Å Anterior to and posterior segments are modified into suckers.

Å The coelom of leech has lost its metameric partitioning. Septa are 

lost.

Å Ectoparasitic live on body fluids of invertebrates.

Å Some are sanguivorous feed on blood of vertebrates. Salivary 

glands secrete an anticoagulant called hirudin. Hirudin prevents 

blood from clotting (sanguivorous).



Annuli and segments of common leech



Segmentation in leech


