








Introduction to Taxonomy 

Taxonomy is the classification of organisms in an ordered system that indicates natural 

relationships. It is a subdiscipline of Systematics which is the study of those relationships. 

The word taxonomy is also used in non-biological contexts in to describe any system of 

classification. Nomenclature is the study of names of organisms (not the organisms 

themselves) and is a subdiscipline of taxonomy. Often you'll see a reference to "taxonomy 

and nomenclature" or "systematics and taxonomy". 

The nomenclature of biological taxonomy is based on Latin, though since the beginning, 

errors and inconsistencies have crept in, so it is not completely compliant with the grammar 

or usage of Latin. 

Carl Linne (1707-1778), who wrote as Carolus Linnaeus, was a Swedish botanist that 

developed the taxonomic system, called binomial nomenclature, that is used throughout 

Biology. His original system was first published in 1735 under the title Systema Naturae. The 

system has evolved over time, but remains essentially the same. 

At the top, the Linnaean system designates six Kingdoms: Plantae (plants), Animalia 

(animals), Fungi (mushrooms and other fungi), Chromista (brown algae and others), and 

Bacteria (prokaryotes). The arrangement, naming and scope of each of those Kingdoms (or 

any grouping within them) can vary depending on the person studying and reviewing the 

taxonomy, especially with regards to ongoing research in the many fields of study. However, 

those groups are generally recognized even by those in disagreement with them. 

Stages in taxonomy 

It is now well-known that taxonomy of a given group passes through several stages. These 

stages are referred to as alpha (analytical phase), beta (synthetic phase), and gamma 

(biological phase) taxonomy. Alpha taxonomy is the level at which the species are 

characterised and named; beta taxonomy refers to the arrangement of the species into a 

natural system of lower and higher categories; and gamma taxonomy is the analysis of 

intraspecific variations and evolutionary studies, i.e., study of speciation. But in actual 

practice it is rather difficult to dissociate them because these overlap and intergrade. These 

are only a few groups of animals (some vertebrates, especially the birds, and a few insect 

orders like Lepidoptera) where the taxonomy has reached up to gamma level otherwise in 

almost majority of the groups the works are still at alpha and beta levels. 

Definitions: 

• Kingdom The highest formal taxonomic classification into which organisms are 

grouped. 

• Phylum A primary division of the kingdom ranking above a class. Botanists use the 

term Division. 



• Class A primary taxonomic category of organisms ranking below a phylum and 

ranking above an order. 

• Order A primary taxonomic category of organisms ranking below a class and above a 

family. 

• Family A primary taxonomic category of organisms ranking below an order and 

above a genus. 

• Genus A primary taxonomic category of organisms ranking below an order and above 

a genus. It is comprised of species displaying similar characteristics. In taxonomic 

nomenclature, the genus is used, either alone or followed by a Latin adjective or epithet, to 

form the species name. 

• Specific epithet The term for the uncapitalized second word used in binomial 

nomenclature to designate a species. In the species name Anolis carolinensis the specific 

epithet is the word carolinensis. 

• Species A primary taxonomic category of organisms, ranking below a genus and 

comprised of related organisms capable of interbreeding. In writing, organisms in this 

category are represented in binomial nomenclature by an uncapitalized Latin adjective or 

noun following a capitalized genus name, as seen in Anolis carolinensis. The genus is often 

shorthanded, as found in A. carolinensis. 

• Trinomial nomenclature A three-part taxonomic designation indicating genus, species, 

and subspecies, such as Anolis sagrei sagrei.  

o Taxon (pl. Taxa) any grouping within the taxonomic system. Plantae is a taxon, and 

Anolis and Homo sapiens taken together are taxa. 

Within each rank (kingdom, genus, etc.) other ranks may be recognized. The primary lesser 

ranks used include groups using prefixes such as "sub", "super" and "infra", such as suborder 

and superfamily. These are useful in grouping taxa below or above a certain major rank 

without changing their more formal (and usually more familiar) taxonomy. In addition to 

those prefixes, Tribe is another commonly used grouping above the genus level. Usually 

understanding the meaning of a taxonomic grouping is apparent from its use. 

The importance of taxonomy are:- 

1. It helps to ascertain the number of living beings on Earth. More than one million of 

species of plants and animals have been discovered and classified so far. 

2. It aims to classify the living organisms. Millions of organisms are classified 

scientifically in categories, which helps to have a better understanding. 

3. It helps us to get an idea of the traits present in plants and animals. 

4. It gives an idea of the order of the physical development. 



5. It gives an idea of local fauna and flora, thus helping us to distinguish the endemic 

species. 

 Global biodiversity is being lost at an unprecedented rate as a result of human 

activities, and decisions must be taken now to combat this trend. But how do decision-makers 

decide where to establish protected areas if they don't know what is being protected? How 

can regulators identify and combat harmful invasive species if they cannot distinguish them 

from native species? How do developing countries ensure that they reap the benefits of the 

use of their biological diversity, if they don't know the biological diversity that is being used? 

Taxonomy provides basic understanding about the components of biodiversity which is 

necessary for effective decision-making about conservation and sustainable use. For more 

information on the benefits of taxonomy,  

Aims and tasks of a Taxonomist 

The primary aim of a taxonomist must be the construction of classes of living things about 

which scientifically useful inductive generalisations can be made. Many workers have 

enumerated various aims and tasks of a taxonomists. For the sake of convenience to readers, 

there are summarised below. 

1. To catalogue the diversity of life on earth and to preserve large samples, both of extant and 

extinct organisms, drawn from the diversity in various sorts of collection. 

2. To differentiate the various kinds of organisms and to point out their characteristics (both 

qualitatively and quantitatively) through descriptions, keys, illustrations, etc. 

3. To provide names for each kind of organisms, so that all concerned can know what they 

are talking about and so that information can be recorded, stored and retrieved when needed. 

4. To develop a set of principles in regard to the choice and relative importance of characters 

with the ultimate aim of arranging species in hierarchy of higher categories. 

5. To estimate genetic and phylogenetic relationships among organisms. 

6. To contribute towards the understanding of evolutionary process. 

7. To integrate the data from all fields of biology, like behaviour, genetics, physiology etc., 

and to detect and then summarise significant patterns possibly with the help of modern 

electronic computers. 

8. To document and preserve specimens to provide a useful reservoir of data. 

9. To help in clarifying the place of systematics or taxonomy in general biology by revising 

their aims and priorities, realistically restructuring the efforts in applied taxonomy and 

reaffirming faith in taxonomy. 

 

 



Identification using taxonomic keys 

A taxonomic key is a simple tool used to identify a specific object. A taxonomic key is one of 

the most useful tools available to scientists trying to identify an unknown organism. 

Systematists rely on keys to help identify known organisms and determine whether they have 

discovered a new organism entirely. Taxonomic keys are useful tools guiding researchers 

towards the known name of an organism. However, all taxonomic keys are not created 

equally. They are often created on a regional level or for a particular group of organisms (i.e., 

Plants of the Great Lakes Region, Argentinean Monocots etc.). So it is important to pick a 

key that represents the diversity of the region or group of organisms you are interested in 

examining. 

DICHOTOMOUS KEYS allow the user to determine the identity of items using a sequence 

of alternative choices. Dichotomous comes from the Greek root dich-, meaning "two" and 

temnein, meaning "to cut." Dichotomous keys always give two, mutually exclusive choices in 

parallel statements. The pair of statements is referred to as a couplet and each 1/2 of a couplet 

is a lead. At each couplet of a dichotomous key the user is presented with two choices about a 

specific character present in the group of organisms, a specific character state is described for 

each lead. Sometimes the characters are quantitative (i.e., measurements) and sometimes the 

characters are qualitative (e.g., texture). As the user makes a choice about a particular 

characteristic of an organism s/he is led to a new branch or couplet of the key. Each couplet 

provides characteristics that become progressively more specific until the final step is reached 

and identification is made. Followed correctly, keys will lead you to the correct name of an 

unknown organism or object. Dichotomous keys can be developed to identify anything in any 

sort of classification. 

POLYCLAVE KEYS are tools used to help identify unknown objects or species. The keys 

are generated using interactive computer programs. Polyclave keys use a process of 

elimination. The user is presented with a series of choices that describe features of the species 

they wish to identify. The user then checks off a list of character states present in the 

organism they wish to study. The program looks to match those character states with all the 

species they can possibly match. If a species does not have that character state it is eliminated 

from the list. The more character states listed the more species that are eliminated. This 

allows the rapid elimination of large numbers of species that the specimen cannot be. The 

process continues until only one species (or a short list of species) remains. This allows the 

user to eliminate lots of potential species and identify the species or at least a short list of 

possible species. This continues until only one species is left. If all went well, and the key fits 

your group of organisms, that is the name of the species you have located! Even the best keys 

have their limitations, so make sure you verify your identification using multiple tools (image 

verification, herbarium specimens, expert identification, etc.). 

Phyletic lineage 

The sequence of arrangement of species from ancestors to the descendant through evolution 

is called phyletic lineage. 



1. provides a connecting link between the present day organisms and their remote past 

ancestors. 

2:-It shows the unbroken series of species arrangement. 

3:-It also throw light on the evolution of organisms. 

Linnaean Hierarchy: 

Hierarchy (used in many classifications other than that of organisms) was developed mainly 

in the seventeenth and eighteenth centuries and reached nearly definitive form (for 

zoologists) in the tenth edition (1758) of Systema Naturae of Linnaeus. Linnaeus recog¬nised 

within the animal kingdom only five categories — classis, order, genus, species and varieties. 

As the number of known ani¬mals grew, making finer divisions necessary, two additional 

categories were soon added — family (between genus and order) and phylum (between class 

and kingdom). The varieties used by Linnaeus was subsequently either discarded or replaced 

by the sub¬species. 

The above-discussed categories form the basic taxonomic hierarchy of animals. Thus any 

given species belong to these seven obli¬gatory categories 

Typological 

typological species concept The concept of a species as a group whose members share certain 

characteristics that distinguish them from other species. This Aristotelian concept was applied 

to the natural world by the early taxonomists, but by the late 19th century was being 

supplanted by other concepts, notably the biological species concept. These could better 

account for the many cases in which species appear to be virtually indistinguishable (see 

sibling species) or where intermediate phenotypes occur due to hybridization. However, 

taxonomists must use a typological approach when attempting to classify exclusively asexual 

organisms (see agamospecies). See also phylogenetic species concept. 

Nominalistic 

The nominalistic species concept is the concept of Occam and his followers, of the belief that 

nature only produces individuals. Species are the creation of man. In nature, they lack 

definite existence. During the 18th century in France, this concept was in demand and even 

now is used by some botanists. 

The Biological Species Concept defines a species taxon as a group of organisms that can 

successfully interbreed and produce fertile offspring. According to that concept, a species' 

integrity is maintained by interbreeding within a species as well as by reproductive barriers 

between organisms in different species. 

Evolutionary species concept: An evolutionary species “is a single lineage of ancestor-

descendant populations of organisms which maintains its identity from other such lineages [in 

space and time] and which has its own evolutionary tendencies and historical fate” 



Polytypic species are composed of allopatric or allochronic populations that differ from one 

another. However, all populations of sexually reproducing organisms differ slightly, and 

certain standards must be met before subspecies can be recognized. A second difficulty is that 

closely related species with similar ecological requirements occasionally replace each other 

geographically and it is difficult to decide whether they are full species or subspecies. Finally, 

many isolated populations are in the middle in the process of evolving into new species and 

are on the borderline between subspecies and species status. 

A subspecies is a particular group within a species that has branched off usually due to 

geographic isolation. Subspecies can develop unique characteristics but are still genetically 

similar enough that they could interbreed with the rest of the species. 

Super species: A group of closely related, geographically separated species whose members 

have evolved from different allopatric populations of the same parent species and can 

interbreed and produce fertile offspring when brought into contact. 

 

 

 

 

 

 
































































































































































