
UNIT 10 SCIENTIFIC CLASSIFICATION 

 

Scientists believe that there are over 10 million different kinds of organisms or species on Earth. 
Imagine trying to study and understand the lives, patterns, behaviors and evolution of so many 
different organisms. In order to make their job easier, scientists classify living things into groups 
based on how they are the same and how they are different.  

Taxonomy is the branch of science that identifies, names and organizes species into systems 
of classifications. Scientists who classify living things are called taxonomists. It is their job to 
look at every kind of living thing and determine how they are similar and how they are different 
to other living things. A life form might be very similar to one living thing, but less similar to 
another, and even less similar to a third living thing. For example, a dog is very similar to a wolf, 
less similar to a horse, and very different from a lizard. 

Taxonomy is how scientists categorize and organize all of life. It helps to distinguish how similar 
or different animals are, and their characteristics. Scientific classification works like how books 
are categorized in the library – the kids books in one section, adults in another, teen books in 
another. Within these sections are fiction and non fiction. And then there are mystery, science 
fiction, history, etc under these sections. 
 

 
 
 



Binomial Nomenclature: Every living organism on Earth is classified and named by a set of 
rules. Those rules are used by all scientists around the planet. The names are called scientific 
names, not common names. We call a dog a dog, but its scientific name is Canis familiarus. 
Scientists use a two- name system called a Binomial Naming System or Binomial 
Nomenclature. Humans are called Homo sapiens. These scientific names are derived from 
Latin. The names have two parts: the first is the Genus name and the second is the Species. 
 
 
Carolus Linnaeus, a Swedish scientist is generally credited with inventing the current system 
and named every plant and animal by binomial nomenclature. There are seven major levels of 
classification : Kingdom, Phylum, Class, Order, Family, Genus and Species. Sometimes an 
8th level above the Kingdom, called Domain is used as well. This can be memorized with the 
mneumonic “King Phillip came over for good soup” 
 
This is how human beings would be classified according to this system. According to this, our 
species is Homo sapiens.  
 
Kingdom: Animalia 
Phylum: Chordata 
Class: Mammalia 
Order: Primates 
Family: Hominidae 
Genus: Homo 
Species: sapiens 
 

 
 

 
Pneumonic to remember it – (King Phillip came over for good soup) 

 



 

  



KINGDOM 

Scientists start by classifying, or by placing living organisms in groups called kingdoms. These 
kingdoms represent a very large group of organisms that are all similar in some ways, but can 
be very different from one another in other ways. 

Every living creature on Earth belongs to a kingdom. This is the broadest category of 
classification. Scientists debate how many kingdoms there are, but most agree there are five. 
The five kingdoms that biologists have developed are the Monera Kingdom, the Protist 
Kingdom, the Fungi Kingdom, the Plant Kingdom, and the Animal Kingdom. (Monkeys pray for 
plenty animals) 

Here is how the five kingdoms are organized.  

 

  



MONERA:  

They are single-celled organisms that don’t have a nucleus and are missing many of the 

organelles found in other cells. They are prokaryotic (cells lack a nucleus). The cells of Monera 

are far simpler than cells of other life forms. Bacteria are placed in the Monera kingdom. There 

are more forms of bacteria than any other organism on Earth. Some bacteria are beneficial to 

us, such as the ones found in yogurt. Others can cause us to get sick. Monera is considered to 

be the oldest life forms on Earth. 

 

  



PROTISTS 

 Protists are mostly single-celled organisms that have a nucleus. The difference between 

Monera and Protists is that protists are more complex and have a nucleus while Monera cells 

are prokaryotic which means that they are eukaryotic (cells having a nucleus).They are too 

small to be seen without a microscope.  They usually live in water, but are found in soil too. 

Some protists move around, while others stay in one place. Examples of protists include some 

algae, paramecium, and amoeba. Protists can be unicellular or multicellular. They can be 

heterotrophs or autotrophs. Since they vary so much, they are grouped into 3 subcategories: 

animal-like protists, fungus-like protists,and  plant-like protists. 

TYPES OF PROTISTS 

They are broken into 3 major groups 

1. Animal- like: They are protists with animal characteristics. They are sometimes called 

protozoa. They are heterotrophs. They are mobile and can move in their environment to 

find food. They are all unicellular. They can be divided into 4 basic groups depending on 

how they move. 

a. Protists with pseudopods: These protists move by extending their bodies 

forward and then pulling the rest of their bodies forward as well. The finger-like 

structures that they project forward are called pseudopods. The pseudopods trap 

food too. Amoeba is an example. 
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b. Protists with cilia: these protists move by beating tiny hair-like structures called 

cilia. The cilia act like little oars that allow the protist to move. Paramecium is an 

example. 

 

 

c. Protists with flagella: these protists move by beating long whip-like structures 

called flagella. Many of them are parasites. Giardia and Euglena are examples. 
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d. Other types: these are characterized by the way they live. All of these protists 

are parasites. Many of these protists causes diseases like malaria. Example is 

plasmodium 

 

2. Plant-like: these include algae. They have plant-like characteristics. They are 

autotrophic. They can live in soil, tree bark, fresh and salt water. Many perform 

photosynthesis and are important to the Earth because they produce a lot of oxygen and 

most living things need oxygen to survive. They also form the base of aquatic food 

chains. 

3. Fungi-like: They are heterotrophs with cell walls. They reproduce by producing spores. 

Their main characteristic is that they digest food externally. They are able to move at 

some point of their lives. The main types- molds and mildews. 

 

  



FUNGI:  

The study of fungi is called mycology. Fungi are usually motionless organisms that absorb 

nutrients for survival. Unlike plants, they cannot make their own food. They are the 

decomposers. They get their food from dead and decaying plants and animals. They include 

mushrooms, bread molds, and yeasts. 

Fungi grow everywhere. They are found in air, soil and water. They cannot make food 

themselves so they need to get nutrients from a host. They are usually found in warm and damp 

places.  

            

 

Characteristics of fungi: 

1. They are eukaryotic (have a true nucleus and organelles) 
2. They are heterotrophic (cannot make their own food). They do not have chlorophyll. 
3. They are multicellular (many celled organisms), some are one-celled. 
4. They are called saprophytes (they act as recyclers of dead organic matter, and get food 

from this). They absorb and digest food. 
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Structure of fungi: Mushrooms, toadstools, and all fungi have the same basic structure. 

1. They have a cell wall made of chitin. 
2. They grow in bunches of filaments (like sewing thread). These are called hyphae.  
3. The hyphae grow together to form a unit called the mycelium. This forms the fruiting 

body that you see. 

 

 

Reproduction of fungi: Fungi cannot move. So how do they reproduce? Fungi can reproduce 

both sexually and asexually.  

1. Asexual reproduction: Under the fruiting body (which looks like an umbrella), there are 

arrows of gills. In these gills, tiny spores are produced. Spores are the seeds for the 

next generation of fungi. They are carried by wind, water and animals to new places. 

Under the right conditions, they germinate and grow to produce more fungi. If the spore 

does not have ideal conditions, it hibernates until it can grow or until it is moved to a 

better place for growth.  

2. Sexual reproduction: Most fungi are haploid in their life cycle. They have “plus and 

minus” mating types (like male and female). In sexual reproduction, hyphae of different 

mating types fuse and give rise to a structure that produces spores. These spores are 

diploid.  

3. When environmental conditions are favorable, asexual reproduction happens. When 

conditions are unfavorable, sexual reproduction occurs and the offspring will be better 

suited for the environment.  
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Classification of Fungi: They are classified according to their structure and method of 

reproduction. The four major groups are 

1. Zygomycota (common molds) 

2. Ascomycota (sac fungi) 

3. Basidiomycota (club fungi) 

4. Deuteromycota (imperfect fungi) 

 

Good Fungi: Fungi can be beneficial. They are used as food to eat (mushrooms). They can be 

used to make bread (yeast). Yeast fungi are also used to make wine and beer, and to make soy 

sauce used in Chinese cooking. They can be used to make cheese (molds). Fungi can be used 

to make antibiotics like penicillin. Fungi help to decompose lots of organic material from leaves 

to insects.  Without them, dead plant and animal nutrients would not return to the soil. They can 

be used to fight off insects and pests that grow on plants.  

Bad Fungi: Certain mushrooms can be poisonous to eat, or can make a person very sick. Fungi 

can also cause infections of the skin, hair and nails. This can be an itchy rash, or ringworm 

which is a scaly patch on the skin. Fungi like the warm, damp skin between your toes and can 

make the skin crack and bleed. They can get into your lungs and in people with weak immune 

systems, can cause a very serious infection.  Since fungi do not make their own food and need 

a “host”, they can grow on trees and cause diseases like the Dutch elm disease that kills entire 

tree populations. Fungi was the cause of the potato famine in Ireland in the 1800’s because it 

destroyed the entire potato crop. They can also cause animal infections. 

 

 

http://www.google.com/url?sa=i&rct=j&q=bread+mold&source=images&cd=&cad=rja&docid=T6Vdmn5yKFZFGM&tbnid=-NzSvFl_fucM-M:&ved=0CAUQjRw&url=http://www.kitchenlore.com/2011/07/embroidered-toast.html&ei=rbPlUaz4EsidrAHG6oEw&bvm=bv.48705608,d.aWM&psig=AFQjCNGYCJRjd3s_TPi3DVoMgCNnd52Jzg&ust=1374094628840789


PLANTS: The plant kingdom includes all the plants that you see. Plants contain chlorophyll, a 
green pigment necessary for photosynthesis, a process in which plants convert energy from 
sunlight into food. Their cell walls are made sturdy by a material called cellulose, and they are 
fixed in one place. Plants are divided into two groups: flower- and fruit-producing plants and 
those that don’t produce flowers or fruits. They include garden flowers, agricultural crops, 
grasses, shrubs, ferns, mosses, and conifers. 

ANIMALS: Animals are the most complex organisms on Earth. Animals are multi-celled 

organisms, eat food for survival, and have nervous systems. They are divided into vertebrates 

and invertebrates and include mammals, amphibians, reptiles, birds and fish. 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LICHENS 
 
Lichens are 'dual organisms.' Every lichen is a partnership between members of two different 

kingdoms which live together in a symbiotic relationship. Each lichen is made up of a fungus 

(Fungi kingdom) and an algae (Protist kingdom) 

 

There are almost 20,000 lichens, each involving a different fungus. The body of the lichen is 

built up by tough fungal hyphae, and the algae live inside that framework. The fungus protects 

the alga from the harsh world outside, and provides it with water and mineral nutrients. The alga 

makes its own food by photosynthesis, and some of this food is then absorbed by the fungus 

(which cannot make its own food). 

 

This partnership is so tough and self-reliant that lichens can grow in places like rock in deserts, 

where nothing else can survive. When it is too dry, too hot, or too cold, lichens go into a 

suspended state until conditions improve. Lichens grow very slowly -- only a few millimetres per 

year. They make up for this by living for centuries, or in a few cases, millennia. 

 

Lichens have only one serious weakness -- they must absorb their mineral nutrients from the 

rain. So if the air is polluted with sulphur dioxide, the resultant acid rain is absorbed by the 

lichens which often die as a result.  
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KINGDOM 
 
There are 5 kingdoms as studied previously.  
 
 
PHYLUM  

The next group that scientists have developed to further classify living things is the Phylum 

(plural: phyla). Living organisms are grouped together based once again on how they are similar 

and how they are different. In the Kingdom Animals, there are certain similar things. There are 

also differences; for example some animals may have back bones and some do not. These 

would be grouped in separate phylum under the Kingdom Animals. 

Phylum is one of the major divisions of the Kingdoms of livings things, the 2nd largest standard 

unit of biological classification.  It is a taxonomic rank below Kingdom, and above Class. In 

plants, the term Division is commonly used, instead of Phylum. The Kingdom Animals includes 

about 35 phylum, and the Kingdom Plants includes about 12 phyla. 

Generally, phyla can be thought of as grouping organisms based on general groups of body 

plan. At a basic level, a phylum can be defined in two ways: as a group of organisms with a 

certain degree of morphological similarity, or a group of organisms with a certain degree of 

evolutionary relatedness. The minimal requirement is that all organisms in a phylum should be 

related closely enough to one another, than to any other group. However, this depends on our 

current knowledge about organisms' relationships: As more data becomes available, we are 

better able to judge the relationships between groups. So the classification of something, or its 

phylum can be changed. 

Phylum Chordata is the one we're most familiar with -- it includes humans, birds, fish, and all 

other vertebrates (animals with a backbone). Phylum Arthropoda includes insects, spiders, 

lobsters, etc. Arthropods have segmented bodies with the segments grouped into two or three 

distinct sections. They have hard external skeletons, or exoskeletons, that are shed and 

regenerated as the animals grow. 

 
 
 
 
 
 
 
 



CLASS 

Scientists continue to classify animals further into groups called classes. How do you think they 

decide which animals belong to which classes? If you guessed “how they are the same and how 

they are different,” you guessed correctly. 

In the Animal Kingdom and under the phylum chordata, there are five classes. These are 

mammals, birds, reptiles, amphibians, and fish. Both a monkey and a lizard belong to the 

Animal Kingdom, and both also belong to the Chordata Phylum. However, a monkey belongs to 

the Mammal Class, while a lizard belongs to the Reptile Class. 

Class is the taxonomic classification below Phylum and above Order.  There is no exact 

agreement and scientists sometimes take different positions in which class, a living thing 

belongs. The various phyla are divided into classes -- Phylum Chordata is divided into the 

classes: amphibians, birds, mammals, reptiles and fish. 

 
 
ORDER 

Biologist continue classifying life forms further into Orders, Families, Genius, and Species. In an 

example the European tree frog starts out in the very broad Animal Kingdom. From there, each 

group becomes more and more narrow, until we have only this type of frog. Also, notice that 

each time we move to a smaller group, the life forms are more similar to one another. 

Order is a taxonomic classification falling below Class and above Family. There is no exact 

agreement sometimes on which order an organism falls into and scientists have different 

opinions. Once we get to the "order" of a living thing, there sometimes begins to be some 

disagreement about where it belongs. You may find that different scientists group creatures in 

different orders or families. And you may find that a creature has its order or family changed, as 

more information is learned. 

FAMILY 

It is the taxonomic classification that fits between order and genus. As the taxonomic order goes 

down, the similarities between the organisms becomes more specific.  

 
 
 
 



GENUS 

It lies below Family and above Species. It is a low level taxonomic rank used in the biological 

classification of living organisms. Each time we move to a smaller group, the life forms are more 

similar to one another. They have more things in common. 

SPECIES 

Species is one of the basic units of biological classification and is a taxonomic rank. It is often 

defined as a group of organisms capable of interbreeding and producing offspring.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



BACTERIA OR EUBACTERIA 
 
Eubacteria are microscopic single-celled organisms. They are often called “true bacteria” to 

differentiate them from Archaebacteria. Bacteria are the simplest of creatures that are 

considered alive. They are found everywhere, in soil, food, inside our bodies. They are very, 

very small and can only be seen with a microscope.  

 

Change in Scientific Classification: 

1. Eubacteria are at the heart of a debate in scientific classification which is reshaping the 

traditional hierarchy. Originally, Eubacteria were considered part of the Monera kingdom, along 

with their relative the Archaebacteria. The other Kingdoms are Protista, Fungi, Plantae, and 

Animalia.  

2. In the 20th century, as more became known, people began to argue that Eubacteria and 

Archaebacteria should be considered two separate Kingdoms, since they are very different. So 

some textbooks began to print 6 Kingdoms rather than 5.  

3. In 1990, a 3 Domain system was proposed, which created a scientific classification of Domain 

above Kingdom. In the three Domains, organisms were classified as Eukaryotes, Archaea 

(Archaeabacteria) and Bacteria (Eubacteria) 

 

Structure of bacteria:  

1. They are small single cells and do not have an organized nucleus.  

2. They do not have complicated cell organelles. They have a cell membrane, ribosomes. 

3. Their DNA is organized in an area called the nucleoid.  

4. They have a cell wall.  

5. Most bacteria do not make their own food but break down or decompose other living 

things. 

Shapes of Bacteria: They have 3 basic shapes. 

 

1. Cocci: they are spherical, in the shape of balls or spheres 

2. Bacilli: they are rod shaped, they look like hot dogs and can make links or chains 

3. Spirilla: they are spiral shaped, they look like a balloon corkscrew 

 

  



Gram Positive and Gram Negative bacteria 

Bacteria are frequently divided into two broad classes based on their cell wall structure, which 

influences their Gram stain reaction. Gram positive appear purple after Gram staining. Gram 

negative bacteria appear pink after the Gram staining.  

 

 

Functions of bacteria: Bacteria do a lot of different things. Many are germs that make us sick. 

But they have useful functions too. Some live in cows intestines and help them digest food. 

Some help plants absorb nitrogen from the soil. Some help with making cheese. Bacteria can 

be used to make drugs, wine and cheese. 

 

Reproduction of bacteria: Bacteria reproduce asexually by the process of binary fission. 

Binary fission involves the splitting of the cell into two. Each offspring cell has a copy of the 

bacterial DNA and is a similar copy of it.  

 
 

       
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
HOW ARE BACTERIA BENEFICIAL  
 
 

1. Bacteria are present in our bodies in the intestines, vagina, mouth, and other areas. An 

example is Lactobacillus. It helps to decrease gastrointestinal problems and yeast 

infections in the vagina. Some bacteria help to fight off diarrhea. They boost the immune 

system and help to maintain a healthy colon.  

2. Rhizobium helps in photosynthesis. 

3. Methanotroph helps to metabolize methane which is a dangerous greenhouse gas. 

4. Streptomycetes decomposes dead plants and animals, helping in recycling.  

5. Alcanivorax feeds on petroleum, helping to clean up oil spills.  

 

HOW ARE BACTERIA HARMFUL 

 

1. Most bacteria are harmless but many are not. They can get into the body and cause 

infections like a sore throat, ears, nose and more serious respiratory diseases like 

pneumonia, nerve diseases and swelling in the brain. Example Streptococcus.  

2. If food is left outside, bacteria can contaminate it and make it rot. If you eat this food, you 

can get food poisoning. Example Salmonella and E coli.  

3. Bacteria can cause diseases lijke tetanus, tuberculosis, and cholera.  



ARCHAEBACTERIA OR ARCHAEA 
 
This was recognized as a major Domain in scientific classification recently. The major domains 

are considered to be Eukaryota, Eubacteria, and Archaebacteria. The term Archaebacteria is a 

misnomer and has been shortened to Archaea.  

 

In the past, Archaea was classified with bacteria as prokaryotes, or in the Kingdom Monera. But 

this classification is regarded as outdated. Archaea has its own evolutionary history and shows 

differences from other forms of life, so it is classified as a separate domain in the 3 domain 

system (Eukaryota, Eubacteria, and Archaebacteria) 

 

They are a type of prokaryote (a unicellular organism without a cell nucleus and membrane-

bound organelles). They were difficult to classify because they have similarities to normal 

bacteria, but also to larger more complicated eukaryotes. Archaea and bacteria have similar 

sizes and shapes. But though they are visually similar, Archaea has metabolism that is more 

closely linked to eukaryotic cells, especially protein synthesis (the enzymes involved in 

transcription and translation) 

 

They are able to live in a wide variety of very harsh environments, some of the most extreme 

conditions on Earth. They can survive above boiling point, near hot springs, in rifts of the ocean 

floor, in extreme saline, acid or alkaline conditions, in the intestines of animals. They are 

abundant in environments where other life forms cannot survive and this is why their unique 

place among living organisms went undetected.  

 

 
 

  



VIRUSES 
 
A virus is a very small particle, thousands of times smaller than a bacteria. A virus does 

not belong in any of the 5 Kingdoms of life. A virus is not even made up of cells. They 

do not eat, produce waste, respond to stimuli, or do many of the functions that other 

living things do. However, they do reproduce. But they are only able to reproduce inside 

another living cell, called a host cell. Some of the common viruses are chickenpox, 

common cold, measles and mumps. 

 

Since viruses do not do many of the functions that living things do, many scientists do 

not consider them a living things at all. A virus must have a host cell (like a bacteria, 

animal or plant cell) in which to live and reproduce. Outside of a host cell, a virus cannot 

function. However since a virus reproduces like a living thing, there is still debate.  

 

 

 
 
 
 
 
 
 
 



Structure of virus: A virus has 2 basic parts. 

  

1. Nucleic acids: It has DNA or RNA.  

2. Protein Coat: It has an outer protective wall. This is made of strong protective 

proteins and can survive against harsh environments for many years. This 

protective shell makes it very difficult to kill a virus. 

3. Lipid membrane: This surrounds the protein coat, but it is not found in all viruses. 

 

  



How does a virus cause disease ?  Viruses are in our environment all the time waiting 

to find a susceptible host. They can enter through the mouth, nose, or skin. All viruses 

follow the same basic steps to cause disease. This is called the lytic cycle.  

1. The virus attaches to a host cell. The protein on the virus recognizes the host cell 

to which it attaches. 

2. It then releases the DNA or RNA inside it, into the host cell. 

3. The genetic material (DNA or RNA) from the virus then uses the host enzymes. 

By releasing its own DNA in another cell, it takes control of that cell. 

4. The host enzymes help the virus make new parts. They help it to reproduce and 

make new viruses. That cell now instead of performing its normal functions, 

creates new viruses. 

5. Eventually the cell bursts, releasing the viruses which then infect other cells. 

 
 



 
 
 
The sequence of events that occurs when you come down with a cold is a good demonstration 
of how a virus works: 
 

1. An infected person sneezes near you. 

2. You inhale the virus particle, and it attaches to cells lining the sinuses in your nose. 

3. The virus attacks the cells lining the sinuses and rapidly produces new viruses. 

4. The host cells break, and new viruses spread into your bloodstream and also into your 

lungs. Because you have lost cells lining your sinuses, fluid can flow into your nasal 

passages and give you a runny nose. 

5. Viruses in the fluid that drips down your throat attack the cells lining your throat and give 

you a sore throat. 

6. Viruses in your bloodstream can attack muscle cells and cause you to have muscle aches. 

7. If you sneeze, you can spread thousands of new viruses into the environment to await 

another host. 
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LYSOGENIC CYCLE 
 
Sometimes, once they are inside the host cell, some viruses, do not reproduce right away. 
Instead, they mix their genetic instructions (DNA or RNA) into the host cell's genetic instructions. 
When the host cell reproduces, the viral genetic instructions get copied into the host cell's 
offspring.  
 
The host cells may undergo many rounds of reproduction without the latent virus creating any 
problems. Then something may stir it up, like some environmental or predetermined genetic 
signal. The viral DNA or RNA then take over the host cells and make new viruses as described 
above. This cycle, called the lysogenic cycle. 
 
Because a virus is surrounded by a protein coat, viruses can live for years or longer in a host cell.  
A person infected with a virus may not show symptoms, but can spread the virus to others. 
 

 
 
 
 
WHY DO ANYTIBIOTICS AFFECT BACTERIA BUT NOT VIRUSES? 
 
Antibiotics work to destroy a bacteria’s ability to reproduce. But since viruses are not “alive” and 
do not reproduce themselves, the antibiotics cannot do anything to them- there is nothing “alive” 
for them to kill. Viruses are bits of DNA and RNA that inject themselves into a living cell, where 
the cell itself makes copies of the virus inside it.   



HOW DO MICROBES REPRODUCE 
 
 
 
Reproduction            Type                    Description                          Examples 
 
 
FISSION                   Asexual               parent cell divides into        bacteria, protists like 
                               (one parent)          two, Chromosomes of       amoeba & paramecium 
                                                             The offspring cells are 
                                                             Identical to parent. 
 
 
     
BUDDING                Asexual               New organism develops      hydra, sponges 
                               (one parent)         from a bud of parent. The     yeast. 
                                                           chromosomes of offspring 
                                                           match the parent. 
 
 
  
CONJUGATION       Sexual               2 parent cells join and               protists like  
                                (2 parents)          exchange nuclear material        paramecium, and 
                                                           then each parent cell divides.    some bacteria 
                                                           The chromosomes of the 
                                                           Offspring differ from parent 
 
 
 
 
Fission picture 
 

 
 

 



Budding picture 
 
 

 
 

 

 
 
 
 

 
 
 
 
 
 



Conjugation picture 
 
 
 

 


