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Introductory Biology 
 

 
I N S T R U C T I O N S  

 
Welcome to your Continental Academy course “Introductory Biology”. It is 
made up of 6 individual lessons, as listed in the Table of Contents. Each 
lesson includes practice questions with answers. You will progress through 
this course one lesson at a time, at your own pace. 
 
First, study the lesson thoroughly. Then, complete the lesson reviews at the 
end of the lesson and carefully check your answers. Sometimes, those 
answers will contain inform ation t hat you will need on the graded lesson 
assignments. When you are ready, complete the 10-question, multiple  
choice lesson assignment.  At the end of  each lesson, you will find notes t o 
help you prepare for the online assignments. 
 
All lesson assignments are open-book. Continue work ing on the lessons at 
your own pace until you have finished all lesson assignments for this 
course.  
 
When you have completed and passed all lesson assignments for this 
course, complete the End of Course Examination. 
. 
 
If y ou need help understanding ny part of the lesson, practice 
questions, or this procedure: 
  
 
 
 

 Click on the “Send a Message” link on the left sid e of the home 
page 

 Select “Academic Guidance” in the “To” field 
 Type your question in the field provided 
 Then, click on the “Send” button 
 You will receive a response within ONE BUSINESS DAY 
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Provides an understanding of life, its origins, evolution, and types. 
The building blocks of life and complex forms of it are discussed. 
Each branch of biology is explored. 
 

 Student should develop abilities and understandings about scientific 

inquiry  

 Student should develop an understanding of the structure of the 

atom  

 Student should develop an understanding of the structure and 

properties of matter  

 Student should develop an understanding of chemical reactions  

 Student should develop an understanding of motions and forces  

 Student should develop an understanding of conservation of energy  

 Student should develop an understanding of interactions of energy 

and matter  

 Student should develop an understanding of biological evolution  

 Student should develop an understanding of interdependence of 

organisms  

 Student should develop an understanding of matter, energy and 

organization in living systems  

 Student should develop an understanding of behavior of organisms  

 Student should develop an understanding of population growth  

 Student should develop an understanding of natural resources  

 Student should develop an understanding of environmental quality   

 Student should develop an understanding of the cell  

 Student should develop an understanding of the molecular basis of 

heredity  
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Lesson 1: The Scope of the Biological Sciences 
 

 
http://www.le.ac.uk/bl/  

 
 
In this lesson, you will get a feeling for what life is. You will also understand 

our place, as humans, in the scheme of life. 

 

The lesson includes: 

 

• The Science of Biology 

• Energy and Life 

• Bacteria and Viruses 

 

Biology is the science of life. In fact, the word “biology” comes from the 

Greek words bios and logos. Bios means “life” and logos means “study 
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of.” Thus, when one pursues a course of study in biology, then one really 

studies life itself. 

 

Biology is close to the hearts (and liver, lungs, etc.) of all of us humans, as 

we are biological units. Simply put, life’s only requirement to be considered 

life, is the ability to reproduce itself.   Life forms need to have some type of 

circulatory system and respiration system, but it is not as simple as just 

that. In fact, in the early 1950’s, biochemists were able to make life forms in 

the lab. These forms were not much more than leaky bags of enzymes.  

They could replicate themselves. Technically, they were “life.” 

 

The word “biology” was first used about 1800 in Germany.  It was later 

made popular by Jean-Baptiste de Lamarck.  It was a way to combine all 

the sciences studying plant and animal life forms. The study of plants is 

called “botany,” whereas the study of animals is called “zoology.”  

 

The idea that gave a unified field of biology its greatest meaning came from 

a British scientist.   Thomas Huxley (1825 – 1895) specialized in the 

biology of animals.  He was more of a zoologist than a botanist. He felt it 

was nonsense to separate biology into separate fields. He felt that they 

should be examined together.  

 

Huxley was a strong supporter of Charles Darwin. His way to studying 

biology is rather important.  This is because, for some very small life forms, 

it is virtually impossible to determine whether they are plants or animals.  
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Two branches of biology, bi ophysics and biochemistry, have m ade some 

really great advances in modern biology, particularl y in the area of 

molecular biology.  

 

Recent research discoveries in heredity 

provided great insights into modern science. 

Another recent breakthrough included the 

study of cellular metabolism, that is, the 

relationship between cells and energy. 

 

 

Molecular biology also includes the study of 

cellular biology. This is because those 

biologists that study the molecular level inside the cell must interact.  

 

There are many other branches of biology Evolutionary biology, made 

popular with Charles Darwin, made a come back as a focus of interest in 

the 1970’s. The genetics of a population – gene pool changes - and 

ecology, have been intertwined more than ever before. Exosociology is a 

branch of astronomy that concerns itself with the societies in other worlds 

out in space. Meanwhile sociobiology studies the contributions that genes 

make for interpersonal relationships. 

 

Now we begin our study of life.  A biologist studies life.  However, an 

astronomer studies outer space. There is a cute definition of an 

astronomer, which goes something like this.   “An astronomer is a person 
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who spends all his time looking for life on other worlds, while ignoring it 

here at home.” That may be true. 

 

When we talk about the study of “life,” we are not meaning the study of the 

“night life” or “cultural life” of certain cities.  Yes, we have all heard things 

like, “Austin has a wonderful night life,” or “Boston is the center of cultural 

life.” These terms refer to the “way of life” in regions, not the biological 

definition of life itself. 

 

Life is very persistent and very resistant 

to hostile environments. For example, a 

variety of microbes can exist even in the 

extreme harsh environment of 

Antarctica.  Thus, we would expect that 

there might be some life forms existing in 

other harsh environments, such as on 

the planets Mars and Jupiter.  

 

As biological entities, we are all “practicing biologists,” even if we are not 

aware of it.  As humans, we eat, digest, and excrete; we respire by taking 

in air, and we give off Carbon Dioxide.   We replicate by mating with the 

opposite gender of our species. In fact, we are nothing more than biological 

factories. That should be amazing enough to want to study all that there is 

about biology. 
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The study of biology can be summed up in one word: “cell.”  All life forms 

are made of one or more cells. This will be the underlying theme of the 

entire textbook.  

 

Biology is filled with words and phrases that only a medical doctor would 

understand.  Maybe only a PhD biologist would understand. Just about 

every object, life form, chemical, and process is identified with a name. In 

addition, most of these names are hard to pronounce.   They are hard to 

remember. Fortunately, most of the 

biological terms do come from Latin or 

Greek in some way, and we can then  

understand them more easily if we get 

some basic biological terms under our 

belts. We are going to learn the origin o

biology words as 

we learn b

f 

iology.   

 

We humans can re-create with other humans. 

However, why can’t we mate with other life 

forms?  It is possible for a Caucasian (white) 

male to mate with an Ethiopian (black) female 

and produce healthy offspring.  It is not possible 

for a human of any race to mate with a monkey, 

even though 98% of the DNA is identical. Since 

humans cannot mate with monkeys (the closest 

relative of humans), it is understandable that 

humans cannot mate with other life forms.  
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Interestingly, horses can mate with zebras. Zebras are in the horse family.  

Foxes and wolves can mate with dogs, because they are in the dog family. 

Humans can mate with other humans in the Homo sapiens family.   

Humans cannot mate with other apes, even though humans are part of the 

ape family. Many years ago, there was a story – a hoax as it turned out – 

that a dog and a cat had mated and produced a litter of “dats” or “cogs.”  

The story was all the rage at the time, but later turned out to be false. 

 

In our study of biology, we will be exploring each one of these items, and 

more.  Beyond that, we will also examine life that most likely exists on other 

planets around distant stars. 

 

Without energy, there would be no life at all. In fact, the most basic form of 

life, the cell, thrives and flourishes on energy. Thus, we need to make sure 

that each life form has the energy it needs to exist. We can sum life up in 

one word – “cell.” We will examine the cell in detail later in this textbook. 

However, for now, let us simplify 

the energy equation. 

A plant is able to gain most of its 

energy directly from the Sun. 

Wouldn’t that is great if we humans 

could merely sit out in the Sun and 

soak up energy. Well, we cannot. 

Humans do like to sit out in the Sun 

and soak up “rays” that may 
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provide them with a “healthy-looking” tan.  There is a transfer of energy to

those pers

 

ons. 

 

However, regarding plants, they are able to “make” their own energy 

source (food) by using the Sun’s rays and the abundant elements on Earth. 

They do this by absorbing energy from the Sun, and by “breathing” in 

gases, and  

 

“drinking” water in the following chemical formula: 

 

6 CO2 + 6 H20 + EO = C6H12O6 + 6 O2  

 

Where EO means the energy from the Sun. Notice that the plants are able 

to combine water and carbon dioxide and make a complex sugar, called 

glucose (C6H12O6), which is the main food supply of the plants. Thus, plants 

are “solar powered,” but, then again, all things on Earth are solar powered. 

 

EXAMPLE 
Are we, as humans, solar-powered? The answer is “yes.”  Well, we 

humans eat plants, and we eat animals (most of us). When we eat fruits 

and vegetables, we are ingesting the energy from the Sun that the plants 

had taken in. When we eat animals, we are taking in the solar energy that 

those animals had received from when they had eaten the plants, or 

perhaps, other animals. So, if we ride a bicycle, it is, in reality, solar 

powered. We pump the pedals on the bicycle, and it moves forward. We 

get the energy to pump the bicycle from the food that we eat. In addition, 

the energy in the food we eat comes directly, or indirectly, from the Sun. 

13 



Introductory Biology 
 

 

As we have learned so far, life is very complex. However, it is different from 

just a bunch of organic goo. 

 

In the 1980’s Carl Sagan explained, in a segment of the PBS Television 

series, Cosmos, that we can’t merely toss all of the components of a 

human into a test tube, shake, and end up with a fully-functional human. 

 

The human body is composed of a number of elements from the Periodic 

Table of Elements. By percentage, that composition is: 

 

As part of Organic Compounds 
Oxygen 65% 

Carbon 18.5% 

Hydrogen 9.5% 

Nitrogen 3.2% 

 

About 70% of the body is water. The 

organic elements may come in many 

different forms. Salts and Trace 

Elements serve the function to keep 

the body in chemical balance, no 

matter what their concentration. 

 

As we have read, enzymes are certain 

proteins that act as catalysts to speed 

up the biochemical reactions within cells. 
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2 0Bacteria 

Bacteria are tiny little “germs” that are so small; one cannot see them 

without a microscope. There is not a place on Earth where it is devoid of 

bacteria. They are very resilient and have been around forever. Some are 

“good” and some are “bad.” The good ones help animals, like us, and the 

bad ones can kill. Of course, there are also some that are “neutral” and do 

not affect us at all. The singular form is “bacterium,” the Latin phrase. It is a 

word derived from the Greek word baktron, which means “rod,” as the first 

bacteria observed were rod-like in shape. 

 

A bacterium is a single-cell life form, but they are so little that they are 

measured in microns (µ). It takes a million microns to equal one meter. A 

micron is also called a micrometer (µm). A typical bacterium is about 1.0 µ 

in size, like the Anthrax bacteria at left. 

 

Cells in animals and plants have 

nuclei, which hold the DNA 

genetic material. Bacteria do not 

have a real nucleus.  Their DNA 

just bobs around free inside the 

ll. 

 a lot 

 

ce

  

Bacteria have been on Earth

longer than humans, or the 

humans’ forbearers. As the common human ancestor may have been Orrin 

Tugenensis, about 6 million years ago, these hardy little fellows have been

around for over 3½ billion years! As Earth formed perhaps 4.6 billion years 
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ago, that would mean that bacteria showed up on Earth maybe 1 billion 

years after Earth’s formation. We have discovered fossilized remains of 

such ancient bacteria confirming this amazing piece of information. 

 

One can only imagine how Earth was 3.5 billion years ago. The air was 

super hot, the solar radiation was extremely intense, and there was no 

oxygen in the atmosphere at that time. 

 

Over time, today’s bacteria have evolved from those original “tough” 

bacteria that could survive the extremely harsh conditions. Even so, there 

are some bacteria that even now can survive and flourish in super hot 

geysers, at temperatures in excess of 100oC. That is hotter than boiling 

water! 

 

Anaerobic bacteria die in an oxidizing atmosphere - like the one we live in. 

However, they can survive inside parts of our bodies, or in the go lining the 

bottom of swamps. Some bacteria can handle radiation, some cannot. 

Even so, it is amazing to realize how bacteria can adapt and survive almost 

any environment. 

  

2 1The Importance of Bacteria 
 
We often think that bacteria are bad and that they cause diseases. Well, 

they do. However, some bacteria prevent diseases. These we have called 

the “good” bacteria. When we use anti-biotics to fight some “bad” bacteria, 

we are also killing off the “good” bacteria. When we used anti-bacterial 

hand soap, we are also killing any of the good bacteria that may be on our 
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skin. Thus, we must strike a balance, 

since bacteria are good for our health. 

 

The stomach flu and tooth decay come 

from bacteria. Therefore, we want to do 

all we can to limit their negative 

influence on the body.  

 

On virtually every surface of our skin, 

our mouth, nose, and linings inside our 

body, there are volumes of bacteria 

“towns” or groups. When any of these try to invade “forbidden” areas in the 

body, our immune system, the white blood cells, attack them and drive 

them out, or destroy them.  

 

A popular phrase states, “Whatever doesn’t kill us makes us stronger.” That 

is true. If you are attacked by something or someone, and you survive, then 

you will be all the better, and more prepared, the next time. Another 

example is with disease. If you contract smallpox, and if you survive, then 

you are stronger, and you will never 

become ill with smallpox again. 

Essentially, you have become immune 

to the disease. The next time smallpox 

invades your body, your immune 

system “remembers” exactly what to 

do, and it kills off the disease rather 
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quickly. This is why we often vaccinate with weak strains of diseases, so 

our immune system can “learn” how to deal with the real disease if, and 

when, it hits. 

 

We can artificially “protect” a life form from any and all bacteria, but once 

that creature goes out into a real world, his immune system will be “stupid” 

and be attacked by many bacteria, resulting, most likely, in death. 

 

People often suffer a variety of illnesses after they have moved from one 

city to another. Well, if we live in one place a long time, our body gets used 

to all the local bacteria, and we become immune to them. Once we move to 

another place, we will encounter bacteria that we do not “know” and they 

will invade our bodies, causing sickness. At least for a while; at least until 

our bodies overcome them and develop immunity to them. 

 

A good example is the rhinovirus, the common cold. However, we will cover 

that in the next section. 

 

Now imagine that you are generally healthy, 

but, for some reason, over a period of time, you 

“wear down” your immune system. Maybe not 

enough sleep, or not the proper type of food, or 

maybe you “catch a chill” in a cold environment. 

Whatever the reason, your immune system is temporarily weakened. When 

that happens, the bacteria in and around you, can make great headway, 

and cause you to become sick.  
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The best way to keep yourself, and your immune system, healthy, is to eat 

properly. This regimen will not prevent everything, but it will go a long way 

to help. 

 

Some not so typical bacteria, such as cholera and tuberculosis, can cause 

severe illness and even death. Cholera bacteria cause a person to lose 

most of his fluids and salts, resulting in dehydration. TB inflames the lungs, 

causing one to suffocate. One can get either of these bacteria from bad 

water, foods, or from an infected person. Then there are new diseases that 

show up. Well, they are new forms of bacteria, and they have evolved, or 

mutated, from existing ones. The new bacteria, like the old ones, can be 

“good,” “bad,” or “neutral” as far as their impact on humans. 

 

In 1975, a bacterium that lived in deer was transmitted to humans by ticks 

that lived on deer. The disease happened near the town Lyme, 

Connecticut, so it was called “Lyme disease.” This illness is a form of 

arthritis.  

 

In 1976, a new form of pneumonia showed up, called Legionnaires’ 

disease, since it first appeared at a convention of members of the American 

Legion.  

 

A recent illness has come forth as a variation of E. coli. Normal E. Coli is a 

typical and common bacterium in our intestines. The new variation, though, 

causes severe illness, and on occasion, death. These bacteria thrive on 

raw meat, mostly raw beef. While some people enjoy eating steak tartar, or 

rare hamburgers, only thorough cooking kills the bacteria. That means, 
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“Well done.” You may not like “well done” meat, but you will like it much 

better than death. 

Immune systems are necessary for life forms like us to do battle against 

bad bacteria. We have some “standard equipment” to defend ourselves: 

the organic layer that covers our body (skin) is a natural barrier to bacteria. 

Most of us do not realize that spit (saliva) and snot (mucus) are able to kill 

or stop some bad bacteria. As mentioned before, we strengthen our own 

immune system by allowing bad bacteria to invade us, and we “learn” how 

to defeat them.  

 

Much of the time in our own immune system can attack and destroy an 

invasion of bacteria. The 

immune system destroys 

invaders. In addition, that will 

happen almost every time. 

However, occasionally, the 

immune system will destroy the 

invaders “too late,” and the 

person dies. In those cases, our 

bodies can use some assistance 

from drugs or other treatment.  

 

Antibiotics are great medical tools to help a person overcome a bacterial 

infection. However, as bacteria are very resourceful, they eventually 

become able to survive antibiotics. Thus, we must continue to do research 

to find new medicines to combat the “bad” bacteria. On the other hand, we 

can develop medications that teach our body how to fight such diseases.  
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One of the best ways to prevent bacterial infection is by the simple act of 

washing one’s hands. In addition, not with antibacterial soap, this prevents 

one’s own immune system from working. However, in the most sterile 

environment, hospitals, bacteria are rampant, and many people die from 

diseases that they catch while in the hospital for something else. 

 

We need bacteria, and we need to control bacteria. Bacteria turn milk into 

cottage cheese. In addition, other 

bacteria can spoil foods and make us 

sick. Bacteria inhale nitrogen, and in 

turn, these bacteria put nitrogen in to 

the soil. That is good for fertilizer. 

 

Bacteria break down waste (garbage) 

and allow things to be recycled. 

Bacteria are important. We spend entire 

courses and careers spent studying 

them. 

1 6Viruses 

Viruses, like bacteria, are everywhere. They consist of DNA or RNA with a 

protein coat. Li pids surround some vi ruses and some are not. However, 

viruses are much smaller than bacteria. On average, a typical bacterium is 

50 to 60 times larger. The size of the small est virus is only about 30 

nanometers (remember, it takes 1 billion nanometers to equal a meter).  
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The word “virus” comes from the Latin word virus, which means “toxic” 

(deadly). The plural of this word is “viri,” but most use the alternative 

“viruses.”  

 

Some scientists cl aim that a virus is a life form, and others do not. For 

example, a virus cannot replicate itse lf (reproduce) without a host. In other 

words, some believe that a protein-co vered DNA is not a life form, albeit, it 

has life-related aspects. Instead, th ey have “learned” how to share their 

genetic information with another cell in order to reproduce. 

 

Generally, viruses are not good. They 

are bad. They hurt the cells that they 

invade. Many times, these host cells 

die. In addition, if that were not bad 

enough, viruses can cause some cells 

to grow wildly, becoming a type of 

cancer. In most cases, there are no 

cures for these diseases. One example is the “common cold,” which is a 

rhinovirus. If we could find a “cure,” it would cure only that one particular 

rhinovirus, and, well, there are billions of versions of rhinovirus. Some time 

long ago, an “original” rhinovirus evolved and mutated over many 

generations to form virtually an infinite number. The word “rhino” comes 

from the Greek word rhino, meaning “nose.” Colds center near the nose. 
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2 2Classification 
 
We classify viruses in a number of different ways. First, their genetic matter 

delineates them. Second, they give to the way of reproduction. Finally, we 

classify them by their design or structure. 

 

Viruses make their way into cells by hooking up with an existing molecule 

on the surface of the cell. However, it must be a particular molecule. If the 

cell does not have this particular molecule, then the virus cannot do much.  

 

However, when the virus binds to a cell, it must find a way to break through 

to the inside. After binding to an appropriate cell, a virus must cross the cell 

membrane. The techniques to get inside are many, but once inside, all 

“heck” breaks loose. The virus begins to reproduce itself at break-neck 

pace, taking only a few hours.  

 

Sadly, some viruses cause the death of cells by causing severe damage to 

the cell. Other cells recognize the problem, and commit cell suicide to 

prevent the virus from completing its task. In addition, in some cases, a 

virus and its descendents may live forever inside the host cells – most of 

them harmless. 

 

Yes, that is right. Most viruses create no symptoms nor do they explode 

into a disease or sickness. However, then again, some viruses cause 

terrible consequences for most people who have them. 
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However, how do viruses get into the body, anyway? Some viruses enter 

through cuts in the skin after contact with infected persons. Thus, it is good 

to wash one’s hands often. Some viruses get into the system from infected 

blood, such as re-using or sharing hypodermic needles with others. Bug 

bites and animal bites can transfer infected blood right into the 

bloodstream. So, do not let the bedbugs bite. Other viruses, such as 

influenza, the rhinovirus, and chicken pox, can enter our bodies when we 

inhale infected air that exhaled by sick people.  It is best to have tissue or a 

handkerchief handy to prevent the spread of 

such viruses.  

r 

 

, 

 viruses that enter 

r bodies through the eye! 

es 

ut 

 

In addition, there are those viruses that ente

our bodies by our eating bad food, such as the

rotavirus, poliovirus, and hepatitis A. One can 

also get viruses, such as herpes, HIV, and the 

human papilloma virus, by sexual contact. Thus

it is important to limit sexual contact to healthy 

partners, and/or to use proper protection. There are even

ou

  

A sickness caused by a virus can be either acute or chronic. An acute 

illness is not one that looks “cute,” or that is pretty. Rather, it means that it 

does not last very long, such as a “24-hour virus.”  The word “acute” com

from the Latin word acus, which means “needle.” Thus, the practice of 

“acupuncture” means to stick a sharp needle into your skin. However, in 

this case, an acute illness is not one that may be acquired by a needle, b
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in this case, it means that the sickness comes and goes quickly, i.e., in 

er. 

he word “chronic” has its roots in the Greek word kronos, meaning “time.” 

 

 virus 

 

 all. In other words, you may be sick, but not ever know it. Then, 

hortly thereafter, you are “cured” of an illness that you never knew that 

 

IDS) for 7 

ears or more. In other words, you may “catch” HIV, and then die of some 

esearch has shown that viruses play a role in the onset of various 

cancers. Without all of the data, we do not know exactly how this happens.  

which the patient recovers almost immediately. 

 

A chronic sickness is one that may last a long time, or perhaps, forev

T

A chronic disease means that the virus is in the patient a long while.

 

If one contracts an acute illness, it may take 3 days or more for the 

symptoms to show up. However, just because you have inhaled a bad

does not mean you will ever have symptoms.  Because within a few days, a

healthy immune system may destroy the invader before it can do any 

damage at

s

you had.  

 

Chronic illnesses may take much longer before they “set in” and bring 

about symptoms. A person exposed to the human immune-deficiency virus

(HIV) may not exhibit acquired immune deficiency syndrome (A

y

other event long before you even know you have the disease. 

 

R

 

25 



Introductory Biology 
 

2 3Fighting Viruses 

We can defeat bacteria by using antibiotics (meaning, anti-bacteria). We 

cannot use antibiotics to fight viruses. We would need

some other name for that 

medication. However, we do not 

have them. Instead, we must re

upon our body’s own immune 

system to fight off the bad viru

We can do things 

 to use antivirotics or 

ly 

ses. 

to help our 

odies to do this. 

 (diet, 

eed to give our body all the 

ools” it needs for a strong immune system. 

n 

n, 

 we 

, do we begin to become sick more 

often, almost as when we were babies. 

b

 

First, we can take all precautions to avoid getting a virus, as mentioned 

above (wash hands, etc.). Second, we can keep our bodies healthy

exercise, rest). In addition, we can drink plenty of water-rich fluids, 

including water, fruit juice, and so forth. We n

“t

 

As babies, we pick up millions of diseases, and as our bodies grow, our 

immune system grows. How many parents remember their young childre

always having a cold, or an earache, or some other malady? However, 

after the child reaches age 12 or so, they do not get sick as much. By the

their bodies have had 12 years of experience in fighting diseases. Then, 

during some period in our lives, from about 30 to 60 years old, we are in 

the “golden age” of health, in which we rarely get sick at all, and when

do, it is mild. Only when old age sets in, and when our bodies can no 

longer keep up the rate of fighting illness
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Even so, when we get a virus, our bodies produce the “army cells” to go out 

and do battle. These are the white cells. Yes, there are other cells, too, 

involved, and altogether, they fight the good fight. Often times, the body 

turns up the heat, causing a fever. Having a fever is a good thing, as many 

viruses cannot survive in hotter environments. The heat will affect the brain 

also, causing brain damage. Therefore, there is a happy medium. Medical 

professionals usually urge people to prevent their body temperature to go 

higher than 105 F for any length of time. One can lower one’s body 

temperature by taking drugs (like aspirin) or by a cool (not cold) bath. 

However, the longer that one can tolerate a fever, the shorter the illness will 

be. 

 

What kinds of medicines can we take to help us defeat viruses? Vaccines 

will help. Essentially, a vaccine is a medicine given to a person to prepare 

and strengthen his immune system “just in case” that bad virus comes 

around.  A vaccine is typically a weak version of the real disease, so the 

body learns how to kill it. When a strong version of that same disease 

arrives, the body has already “stockpiled” large reserves of white cells who 

know exactly what to do to kill off the disease.  

 

In some cases, a single vaccination may last a lifetime, such as a smallpox 

vaccination. In the case of influenza, viruses (also called the flu”), these are 

like the common cold, in that they evolve and change from year to year, so 

that getting a flu shot one year may do little to prevent getting the flu the 

next year. In addition, if you get a flu shot for “type A” flu, you may still get a 

“type B” flu and become sick. Even so, no matter what flu shot you get, it 
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will make your immune system stronger, and whatever type of flu you 

contract, you will not be quite as sick, nor will the disease last as long. 

 

One interesting fact is that the element zinc plays a role in combating 

viruses. If we take pills that have Zinc in them, we lessen the severity of 

symptoms. A diet high in zinc may prevent a virus sickness altogether. It 

seems as if the zinc compound “looks” just like the type of cell that viruses 

like. A virus invades the body, and attaches to a zinc compound. The zinc 

just flows through the system, and out the body. The virus is “trapped” on 

the zinc, and cannot reproduce itself. A common commercial lozenge, 

“Cold-Eze,” is a typical form of this medication.  

 

An English medical doctor accidentally discovered vaccinating people 

against disease in 1796. Dr. Edward Jenner had been treating patients for 

smallpox, and he came to realize that women who milked cows hardly ever 

came in for treatment. Now, what did milking cows have to do with 

preventing smallpox? 

 

First, pox is a series of itchy skin eruptions that may leave small pits or 

pockmarks after they heal.  

 

Anyway, Dr. Jenner visited several milkmaids and found out that a few of 

them had previously contracted a disease now known as cowpox. 

Fortunately, for the milkers, cowpox is a rather mild viral disease, and the 

women who had suffered from it had a day or two of rest with fluids, and 

flu-like symptoms before fully recovering. Jenner concluded that there was 

a family of diseases known as “the pox diseases” and that one’s immune 
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system can be greatly strengthened against any and all “pox diseases” if 

one survives only one of them. In addition, that would include the relatively 

mild chicken pox.  

 

Smallpox is often a deadly illness, but some people do survive, and when 

they do, they are immune, or protected, for life against smallpox. However, 

infecting people with live smallpox viruses seemed to be a death sentence, 

so Jenner began to infect people with cowpox. These patients got sick, but 

in a few days, they were fine.  Before long, the entire smallpox epidemic 

was gone in London. 

 

In summary, viruses will always be around. We just need to keep ourselves 

ready for them. 

 

Practice Questions: 
 
1. Biology is the study of _______. 

 

 a) chemistry   b) life 

 c) energy    d) animals 

 

2. The word biology was first used around the year ______. 

 

 a) 1900    b) 1700 

 c) 1400    d) 1800 
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3. All life forms are made of one or more _______. 

 a) animals    b) chemicals 

 c) cells    d) organelles 

 
 
 
4. Plants "make" their own food.     
 
 a) true    b) false 
 
 
5.  ____% of the body is made of water. 
 
 a) 80      b) 70 

 c)90     d) 10 

 
6. Our bodies are made mostly of the element _____. 
 
 a) Oxygen    b) Nitrogen 

 c) Hydrogen   d) Helium 

 
 
7. Bacterial cells do not have a real ________. 
 
 a) cell wall    b) cytoplasm 

 c) nucleus    d) growth 

 
 
8. Antibiotics don't work on _________. 
 
 a) viruses    b) bacteria 

 c) fungi    d) elements 
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9. Common colds are caused by ________. 
 
 a) bacteria    b) fungi 

 c) spores    d) viruses 

 
10. Dr. Edward Jenner produced a _______ vaccine. 
 
 a) smallpox    b) typhoid 

 c) cancer    d) diphtheria 

 
 
Answers: 
1. b     2.d    3.c   4.a    5.b    6.a    7.b   8.a   9.d   10.a 
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LESSON 1 THINGS TO REMEMBER   
 

 An Adam Cell is the first cell 

 An enzyme helps proteins 

 Viruses are smaller than bacteria 

 Left handed sugar was created by science, not by nature 

 Magnesium is the element in the greatest concentration in salts in the 

human body 

 Zinc is normally a trace element in our bodies 

 Antibiotics destroy bacteria 

 A virus behaves dangerously, but in a stable fashion 

 Viruses are not generally considered a life form 

 Biologists study living things 
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0LESSON 2: The Diversity of Life 
 

7Introduction to the Cell 

Cells are the basic unit of life. They are able to consume food, excrete 

leftover stuff, and even reproduce themselves. There is no life without cells. 

To sum up “life” in one word, it’s “cell.”  
 

Some tiny forms of life, like bacteria and protozoa, are “unicellular,” which 

means they exist as a single cell. It has nothing to do with cell phones or 

unicycles. Each cell has about a billion molecules, all involved in some very 

important activity. 

 

Most other life forms, like plants and 

animals, have many cells, which work 

together, similar to workers in a factory. 

Instead of “uni” cellular, these are “multi” 

cellular. 

 

As a wise person once said, “The cell 

has a marvelous design and is very 

efficient.”  That is because cells are able to perform thousands of different 

biochemical reactions – per minute - and reproduce brand new cells that 

continue life! 

 

The smallest cells are only about 1/10th of a micron in size. It would take 10 

thousand of them to be the size of 1.0 centimeter (about 2/5th inch). We find 
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the largest cells in the neck of a giraffe – about three meters (almost 10 

feet) long! 

 

Long, short, skinny, fat, round, square, cells come in all sizes and shapes. 

The paramecium almost looks like the ruby red slipper in the Wizard of 

Oz. Many plant cells resemble boxes. Skin cells in humans are mostly flat. 

Some nerve cells can look like miniscule octopi. In addition, of course, 

some cells do not really have any shape, and are irregular, or they take the 

shape that their environment dictates, 

such as an amoeba. 

 

Cell shapes are not random. Each shape 

fits what the cell needs to do. Each cell 

has a “job” and it takes its form from its 

function.  

 

The cell never forgets its function, as it 

transports essential molecules from hither to yon, and it is all in a day’s 

work. As independent as a cell is, it is also a “team player.” It combines 

certain functions and activities with other cells, and thus, needs to be able 

to comm

in 

unicate with the cells on its “team.” 

 

The amoeba is single-cell creature. Imagine 25 trillion of them, working 

together, in an organized way. Well, that is what a human is.  No, we do not 

have 25 trillion amoebae inside us. However, we do have 25 trillion cells.  
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Cells form teams, or groups, called tissues. By the sound of what they are, 

they must form something that is thin. After all, facial tissue is light and thin. 

For example, skin is made of epithelial tissue, which makes sense, since 

epi is Greek for “on,” and “thelial” comes from the Greek word thele, which 

means “nipple.” As all mammals have nipples, and nipples are part of the 

skin, it does fit, even though it may sound odd to us now. Another better-

known word, “epidermis,” comes from epi and derma, or “on” and “skin.” 

While typically we may call our skin the epidermis, that is essentially the 

“on” skin, or the skin “on top” – the outer layer, as it were. A medical doctor 

who treats the skin is a “dermatologist;” s/he is not an “epidermatologist.” 

The outer layers of skin are dead anyway, so there is no real reason to 

treat dead tissue, as it is already, well, dead.  

 

Connective tissue makes up bones 

and tendons. These terms have 

become more “mainstream” in the past 

few years due to the television 

programs dealing with crime scene 

investigations, such as C.S.I. and 

N.C.I.S. 

 

Organs are made of different tissue types, with each organ having its own 

function. Most of us know that organs include the heart, liver, lungs, 

kidneys, and so forth. We classify organs as part of systems. Add all these 

together, and we have a fully functional body. 
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8Structure of the Cell 
 
Within the cell are molecules, and they are made from two or more atoms. 

We can create complex molecules by combining simpler molecules. In 

addition, the beat goes on.  

 

The four most important m olecules that  support the m ake-up of the cell  

include carbohydrates, lipi ds, nucleic acids, and proteins. They al l ar e 

actively involved in cellular activities. 

The membrane wall is made of a 

combination of fats, protei ns, and  

simple carbohydrates.   

 

Within cells, there are units, which 

are, in some ways, similar to internal 

organs in animals. Organelles have 

their own membranes, made from 

proteins. In order to plan and execute the 

biochemical reactions within cells, certain proteins 

called enzymes work to accelerate such events. 

Catalysts speed up reactions. Do not confuse a 

catalyst with a person who owns cattle. 

 

Specialized nucleic acids carry vital ancestral 

information, and work to create whatever proteins 

the cell itself may require. Examples of these include 

the well known DNA molecule, or deoxyribonucleic 
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acid. A companion nucleic acid called RNA (ribonucleic acid) combines 

with DNA in many of these efforts. Now you know something about the 

famous term “DNA,” and you can go out and impress your family and 

friends!   

 

9Cell Dynamics 

A complex cell w all protects the cell it self, and acts as a “gatekeeper,” 

allowing only certain things into and out of the cell. The inside part of thi s 

wall is often referred to as the “plasma membrane.” All the stuff insi de 

“floats” in a fluid called the “cytoplasm” which is about 65% water. 

 

Try not to confuse this “plasma” stuff with the high-energy charged particles 

that are a fourth state of matter. Also , do not confuse it with the plasma 

aspect of human blood, although there is a connecti on. In addition, it 

certainly has nothing to do with high-definition plasma televisions. The word 

“plasma” comes from the Greek word plassein, meaning, “to m ake” or “to 

shape.”  

 
Even so, the DNA, typically located in the nucleus, has all the genetic 

information that the cell needs.  

 

The perimeter of the cell has two sides: an inside and an outside. The cell 

wall is like a strainer. Virtually anything can pass through. However, on the 

inside is a special filter – sort of like the white coffee filters used in 

automatic coffee makers – that “filters out” or blocks stuff that is not 

desirable. That gatekeeper, as mentioned, is the plasma membrane. The 
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plasma membrane acts to keep the cell unique, preventing if from 

dissolving into the fluid environment around it.  

 

Generally, small molecules have no problem passing through the plasma 

membrane. Examples include carbon dioxide, oxygen, and water. 

However, molecules that are more complex are “scrutinized” as they try to 

gain entrance into the cell. Only if these larger molecules have the right 

“password” or credentials shall the plasma membrane open its mighty 

gates. After all, some molecules, such as amino acids, are very desirable to 

have inside the cell. The cell screens out molecules that may cause 

damage. 

 

1 0The Command Center 

Animal cells have different kinds of organelles 

inside them, with the “captain of the ship,” the 

nucleus, giving the “orders.” One of the 

organelles is the mitochondrium (plural, 

mitochondria) which is like a “power plant” for the cell. It makes the energy 

that the cell needs.  The simplest cells (in both plants and animals) are the 

procaryotes.  They have NO membranes around any of their internal 

structures.  Just as in the procaryotes, there are ribosomes, which 

manufacture proteins. Another organelle, with a strange name, acts like 

UPS or FedEx, or another company, but packing and shipping proteins. 

The strange name is the Golgi apparatus, which, named for an Italian 

biologist named Camillo Golgi (1844 – 1926). 
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The lysosome organelle breaks down and digests the nutrients in the cell. 

The word comes from the two Greek words lysis and soma, which mean 

“loosening” and “body.” In some way, the lysosomes “loosen,” or dissolve, 

or digest the foods in the cell, using powerful destructive enzymes. 

 

Eucaryotes are about ten times bigger than procaryotes. Animal cells do 

not really have an outer cell wall, but, instead, a plasma membrane. 

However, it acts pretty much the same as in procaryotes. 

 

While procaryotic cells have a random system of 

internal floatation, eucaryotic cells are a miracle of 

complexity and organization. It is almost like an 

efficient corporate center. 

 

The largest “organelle” in an animal cell is its 

brain, the nucleus. In addition, that goes pretty 

much for humans, too.  The double helix molec

is all twisted and compact

ule 

ed.  

 

Like Secret Service Agents protecting the U.S. President, a two-layer 

membrane envelopes the nucleus, to prevent damage to the DNA from 

cytoplasmic reactions. Information passes back and forth between the 

nucleus and those events in the “outside” world of the cytoplasm. Very 

much like “runners” in a wartime battle, these “messengers” are often 

electromagnetic, with a frequency of about ten hertz (10 Hz, or ten times 

per second).  
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1 1Plant Cells vs. Animal Cells 

Animals and plants are, well, very different. Yet, they are very much the 

same. Animals are mobile, while plants, for the most part, pick a spot to 

live, and stay there, in the same location, until the ends of 

their lives.  

nction of 

 chloroplast?   Why don’t animal cells have them? 

n. 

ma, 

olded 

s have chlorophyll, which is 

reek for “green leaf.”  

 

nergy – glucose in fact. We call this process, or reaction, photosynthesis.  

 
6 CO2 + 6 H2O + Eo  =  C6H12O6 + 6 O2 

 

While plant cells have virtually the same stuff that animal 

cells do, they have a few more things. For example, they 

have chloroplasts and vacuoles, not to mention a specific 

and relatively solid cell wall. However, what is the fu

a

 

The word “chloroplast” comes from two Greek words, kloros and plassei

We have already learned that plassein, which is also the root for plas

means “formed” or “molded into a shape.” However, kloros is one of the 

many colors we see. In this case, kloros is Greek for a pale green or 

yellowish green color. Thus, a chloroplast is something that, when m

or created, is a light green color. Green leave

G

 

The function of chloroplasts is critical. They change solar radiation into food

e
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Where the food, glucose, is C 6H12O6 and E o is the Sun’s energy. In this 

reaction, the plant cell  takes in ca rbon dioxi de and water (6 molecules 

each) and uses the Sun’s energy to make the 

large food molecule, glucose. Notice that thi s 

process releases free oxygen into the air – a 

gas that animals can  use! Plants make their 

o 

ing 

e as varied as the grains of sand on a large 

each.  

lide through 

ond scum and ingest the nutrients dissolved in the water.  

s 

 too, 

own food! 

1 2Food and Drink 

We all need food to supply us with the energy t

sustain life. There are many ways of obtain

food. In addition, we are not talking about 

merely going to the local grocery store to pick out what we need. A subset 

of the human population is engaged in growing food, raising animals for 

food, or catching food (such as fish). In addition, the methods we use to 

create such nourishment ar

b

 

Cells are no different. Well, they are very different, but they still have a 

variety of ways to obtain their food. Some creatures merely g

p

 

1 3Divide and Multiply 

During the average life cycle of a cell, it divides many times. Cells pas

genetic information this way. Cell numbers grow by dividing, and the 

resultant new cells then are nourished, and grow larger, until they,
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divide. This is their form of reproduction. In some cases, cells are 

damaged, and even die off. Dividing sometimes helps “save” the healthy 

art of the cell.  

sion is 

s 

 splits into 

wo smaller atoms, creating new 

e ways, while in mitosis, the cells divide, and remain part of 

e organism.  

enetics and the Fruit Fly 

e 

nes? In addition, what, 

ou might ask, do scientists study about them? 

 

p

 

Cells divide in one of three ways: fission, mitosis, and meiosis. Fis

the choice of procaryotes, and it 

results in two identical cells. It i

interesting to note that in nuclear 

physics, the process of fission 

happens when a large atom

t

elements from an old one. 

 

Mitosis is a procedure that is a bit more complicated than that of fission. 

While it, too, creates two genetically identical cells, the larger and more 

complex organisms employ the process of mitosis to fix damaged cells, to 

grow, and / or to replace worn out cells. Of course, single cells divide and 

go their separat

th

 

G
 

Genetics is the study of genes, and geneticists are scientists who examin

and study genes. However, what, exactly, are ge

y
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As you may have expected, we are going to delve into the etymology of the 

word “gene.” We are going to break down the word and find out where it 

came from. Oh, now I get it. Why didn’t you say so? 

 

The word “gene” comes from the Greek word genea, which means “breed” 

or “kind,” in the sense of “what is the breed of that animal?” or “why doesn’t 

that animal stay with his own kind?” There are whole hosts of words that 

have genea as the root. For example, 

“generation,” which means a group within a

family who are all about the same age? In 

addition, the word, “genealogy,” which m

“the study of generations,” or in s

 

eans 

impler 

ords, “family history.”  

enea.  

y 

rs some of their power 

nd wisdom. 

 

nd instructions on how to use the information. We find genes 

 all cells.  

 

w

 

The word “genius" or the word “genie” may 

also have been derived from the word g

Both words came from the Greek word gignere, to “beget” (or to give awa

or to transfer). Genies and geniuses impart to othe

a

 

Therefore, geneticists like studying how genes behave, and what their 

“jobs” are within the cell itself. Simply put, genes are organic data, carrying

information a

in
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1 4Heredity & DNA 

Let us pretend for a moment that you, the reader, had two parents. One 

was a male (your dad), the other, a female (your mom). Now you are here, 

and you have a blend of genetic stuff from each parent. You are half your 

mother, and half your father. However, the mixture is a blend, so you do not 

look like your dad on your left side and your mom on your right side.  

 

Each of your parents has a blend 
of genetic data from his/her 

parents, and so forth, for 

generations. In addition, when you 

came along, you inherited your 

entire dad’s and your entire mom’s. Of course, there are always dominant 

traits that may be quite prominent. For example, you may look just like your 

mother. However, you will not act just like your mother. However, you get 

the picture. 

 

Essentially, you inherit genetic characteristics from your ancestors. We call 

the study of passing along of genetic information within family lines, 

“heredity.” This word has the same root as “heir,” from the Latin heres, 
which is a person who inherits, or gets something, from another after s/he 

dies. You are the heir to the genes of your parents, and other ancestors.  

Geneticists want to know how the genetic inheritance is imprinted in the 

cell.   
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Genes and DNA 
 

Scientists came to believe that when a life form has two forms or alleles 

dealing with the same characteristic.  When one is stronger than the other 

is it “wins out.” We call that the “dominant gene.” We call the other allele 

the “recessive gene.” Dominant genes are not apparent.  We do not notice 

the recessive genes in the present generation. 

 

Always interested in short hand icons and fancy jargon, scientists thought it 

would be a good idea to represent dominant genes with a capital letter, “R.” 

For recessive genes, the lower case letter, “r.” 

 

1 7Observe or Research? 

How many ways can one classify a life form’s alleles? Well, one way is 

simply to observe, or look at, the organism. In many cases, mere 

observations can conclusively determine which allele is dominant. 

However, there must be a quantitative way to do this, and there is. Thus, 

scientists developed the concept of phenotypes vs. genotypes.  

1 8Mutations 

For reasons yet unknown, errors happen occasionally during the division 

process. We call a genetic change a mutation. These changes randomly 

occur. However, their changes remain in place after they happen, and this 

altered replication goes on in this altered state. The consequences could 

lead to faulty protein creation. It is possible that a mutation will happen in 
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any cell, the most critical areas of change would be in the gametes, as 

descendants would exhibit the changes.  

 

In spite of the proper combination of alleles to bring forth new generations 

of life forms, occasionally something odd happens. The offspring turn out to 

be quite a bit different from any expected combination. Is it a mutation? It is 

called a “crossing over.” As meiosis begins, occasionally a pair of 

chromosomes may be “tangled up” and 

sections will break off. Shortly thereafter, 

the chromosomes re-combine, but not 

exactly, the way they were at first. In some 

cases, this is part of the evolutionary 

process.  It may in reality, help the 

creature adapt and survive longer and 

better. 

 

Generally, mutations cause irreparable damage to cells. The protein’s main 

duties may be changed. In one case, the change of one amino acid due to 

a mutation leads to sickle cell.  

 

Of course, in a few occasions, a mutation could end up doing little or 

nothing. Thus, mutations lead to genetic diversity and only those that can 

adapt will survive. 

 

Major mutations include adding or removing one or more bases from a 

DNA molecule. That would not be good, as things would change a great 

deal. 
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Sometimes genes can make a “leap” and go from one chromosome to 

another. Most of these mutations can 

strengthen future generations. 

1Human Sex Chromosomes 
 
Human females carry two X 
chromosomes; human males carry an X 

and a Y chromosome. These sex 

chromosomes are labeled “X” and “Y” 

because their shapes resemble the letters 

“X” and “Y”, not because they are 

“unknowns” or because they have strange names that begin with an “X” or 

a “Y.” 

 

The Y chromosome is a bit smaller, and has fewer genes. Because of this 

disparity, untold results may happen. First, let us assume that there is a 

recessive gene that carries a disease or defect, on the X chromosome of 

the woman. When it combines with the Y chromosome, the dominant gene 

may not be there, since the Y chromosome has fewer genes. Thus, even 

though it may be recessive, it prevails, and the child may end up with the 

genetic problem. There are many to choose from – color blindness, 

hemophilia, muscular dystrophy, sickle cell, etc. 

2The Role of DNA 

DNA molecules are programmed with the necessary data and processing 

that cells have in order to work and to succeed. As we know, DNA has a 

47 



Introductory Biology 
 

copy of the hereditary information and is able to copy it and pass it along to 

another generation.  

 

DNA molecules are made out of nucleotides, which are deoxyribose sugar 

molecules. The sugar connects with two other chemicals - a phosphate 

molecule and a nitrogen base. There are four “bases” interwoven into the 

DNA molecules, and they all have letters: A, C, G, and T. The “A” stands 

for adenine; the “C” is cytosine; the “G” is guanine; and the “T” is thymine. 

Nucleotides are organized within the DNA molecules will dictate a protein’s 

order of amino acids.  

1 9Recombinant DNA 

Biochemists have created some interesting procedures that can actually 

separate parts of DNA, shuffle them, and put them back together. We can 

study the results to see the effects. We can use genetic “tools” to create 

new entities that are helpful to society.  

 

DNA of all forms of life on Earth is identical. They have the same design, 

structure, and bases. Knowing this, biochemical engineers have invented 

the technology of recombinant DNA. In the lab, we inject genes from one 

life form into a second life form.  This can alter that second life form in 

some interesting way. We produce new, or different, proteins as a result. 

An example is in the laboratory manufacture of insulin for diabetics. 
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Practice Questions: 
 
1. Unicellular means _________. 
 
 a) single cell   b) plant cells 

 c) animal cells   d) group 

 
2. A medical doctor who treats the skin is a ____________. 
 
 a) proctologist   b) skinologist 

 c) dermatologist   d) epeidologist 

 
3. _______ work to carry out biochemical reactions in cells. 
 
 a) elements   b) groups  

 c) catals    d) enzymes 

 
4. DNA is found in the ______. 
 
 a) nucleus    b) cell wall 

 c) fragment    d) stomach 

 
 
5. Plant cells have chloroplasts. 
 
 a) true    b) false 
 
6. Plants convert energy, Carbon Dioxide and water to make glucose 
    and ________. 
 
 a) hydrogen   b) nitrogen 

 c) helium    d) oxygen 
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7. Cells divide by fission, meiosis and ________. 
 
 a) fusion    b) vital 

 c) subdivision   d) mitosis 

 
 
8. Genes carry information for traits. 
 
 a) true    b) false 
 
9. A faulty genetic change is called a __________. 
 
 a) mutation     b) variant 

 c) bar     d) hold 

 
10. Human males carry an X and a ___ chromosome 
 
 a) X     b) G 

 c) C     d) Y 

 
Answers: 
 
1.a    2.c    3.d    4.a    5.a    6.d    7.d   8.a    9.a     10.d 
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LESSON 2 THINGS TO REMEMBER 

 
 Prokaryote is the simplest cell 

 A mitochondrion is a power plant 

 The word gene cones from the Greek word genea 

 The concept of natural selection comes from Charles Darwin 

 Vertebrates have spines 

 A population increase is when the birthrate exceeds the death rate 

 Carnivores eat mostly meat while herbivores eat mostly plants. 

 Females have two X chromosomes 

 Chlorophyll allows for the conversion of sunlight to food energy. 

 

51 



Introductory Biology 
 

52 



Introductory Biology 
 

LESSON 3:  Plants and Animals 
 

 
 
 
 
 
 
 
 
 
Plants  and Fungi  
A fungus is neither plant nor animal, and it absorbs its food from its 

environment. Scientists have found evidence that fungi were around at 

least 550 million years ago.  

 

The smallest fungus is too small to see without a microscope, and the 

largest takes up about 30 acres! Some types of fungus live a long time. For 

example, lichens may be able to live for more than 4,000 years! 

 

The existence of this unusual life form is necessary for all ecosystems. 

Fungi decompose organic matter, such as animal and plant parts, recycling 

their molecules and atoms. 

 

Fungal medicines have been a real boon to keeping humans healthy. 

Some types of mold are excellent antibiotics and others help create 
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medical hormones. The mushroom is a fungus. In fact, the eating of these 

mushrooms can enhance a person’s immune system. 

 

However, do not go out and eat all the fungi you find. Some are harmful, 

causing disease and death in both plant and animal. You have to know 

what is okay and what is not okay. In addition to the mushroom, yeast and 

most mildew are also fungi. 

 

Animals take in nutrients by eating it. Plants get their energy from the Sun 

by using chlorophyll. However, a fungus does not have a mouth to eat with, 

nor does it have chlorophyll to make its own food. Thus, the typical fungus 

settles in somewhere, excretes protein enzymes into its local surroundings 

which then pre-digests foods and the fungus then absorbs the “food.” 

   

There is a division of biology whose focus is 

plants. We call it “botany.” The word 

“botany” comes from the Greek word 

botanikos, meaning, “fodder,” or food for 

animals. In addition, most animals do eat 

plants.   

 

Plants are multiple-celled organisms that 

are able to create their own food supply by the chemical process of 

photosynthesis: 

 

 6 CO2 + 6 H2O + Eo = C6H12O6 + 6 O2 
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Where CO2 is carbon dioxide, H2O is water, Eo is energy from the sun, 

C6H12O6 is glucose, and O2 is oxygen. Glucose is the food (a starch or 

sugar) that plants make to feed themselves. The numbers in front of the 

molecules give the required ratios to allow the reaction to move forward. 

 

Bacteria, viruses, and fungi are not technically plants, as they do not do 

photosynthesis. However, their study remains in the domain of botany. 

 

The Greeks believed that all of the food that plants consumed came from 

the dirt, or earth, they were rooted in. It was not until the mid-1500 did 

further research begun to give humans 

better understanding to the plant’s life. 

 

Joseph Priestley, a British chemist, 

showed that plants give off oxygen, and 

Jan Ingenhousz, from Holland, figured out 

that plants need light to live. In addition, 

that light was the Sun. We made these 

conclusions in the mid 1700s.  

 

A hybrid science, paleobotany, helps modern biologists follow the historical 

record of plant evolution, through studying fossils. Research continues at 

all levels of understanding how plants live, survive, and even thrive, in such 

harsh places as the Mojave Desert. We will study plant classification in the 

next lesson. 
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1 5Plant Classifications 
Vascular plants are those that have a system of veins to allow fluids to 

circulate. Non-vascular plants have no such system. All plant classifications 

have the suffix –phyta, which means “plant” in Greek. 

 

Vascular plants include ferns, club mosses, horsetails, gymnosperms and 

angiosperms. Non-vascular plants include liverworts, hornworts, and other 

mosses. 

 

Gymnosperms are wood-type plants like trees and 

shrubs. They have seeds that are exposed, or 

“naked,” from the Greek word gymn, which 

means naked. (The ancient Greek gymnasium

were wrestling and work out areas for men and 

they wore nothing but a smile – or a fro

Gymnosperms include the conifers, pines, and 

similar. 

s 

wn) 

 

Angiosperms include most trees, herbs, flowers, and shrubs. Angiosperms 

are the greatest source of the food that we, and other animals, eat. We also 

use many of these plants to supply us with raw materials for general use. 

Angiosperms have seeds that are enclosed, or “hidden” or “protected” such 

as flowering plants (fruits, vegetables, etc.). 

 

We should not eat some of these plants because they are poisonous. 

Watching other animals eat or avoid plants is a good way to find out. 

However, some birds can eat poisonous fruits that do not affect them.  
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Their digestive tract will not process the toxins .In this way, birds can 

transfer seeds from one place to another, and the plant can avoid large 

animals eating the seeds first. 

 
Animals 
 
Zoology is the branch of biology concerned with the study of creatures in 

the animal kingdom. This lesson discusses the history and concerns of that 

study. 

 

Animals come in all shapes and sizes. Some animals live all their existence 

in the water, or beneath the surface thereof. Other animals do not go near 

water at all, except to drink it. In addition, there are those who do both. 

They live in or near the water and on the land.  

 

Arthropods 
 

Arthropods comprise the most prolific group of 

animals on Earth. Some scientists think that 

number may be closer to ten million!   The 

arthropod is an animal with a hard, outside 

skeleton (exoskeleton). It does not have an internal skeleton as we humans 

do. The arthropod group includes bugs and seafood creatures. By bugs, we 

mean insects and arachnids. Seafood creatures include crustaceans.  

 

Insects include ants, beetles, flies, mosquitoes, and a million other types. 

Crustaceans are comprised of crabs, lobsters, and shrimp. 
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Arthropods are small creatures. Even so, there are always a few 

exceptions. For example, some crabs can be rather large and heavy - up to 

4.0 kilograms (9 pounds) and the largest claw span has been measured 

about 1.5 meters (5 feet) wide.  

 

The exoskeleton serves as body armor. Even so, the waterproof body suit 

helps them retain water. 

 

During the interim period, the arthropod is “naked” and exposed to danger.  

Arthropods do not really “breathe” like mammals, either. Some have small 

holes in their exoskeleton, and some have gill-like folds that allow air to 

pass through. Instead of having veins and arteries, the arthropod’s heart 

merely pumps blood en masse throughout the body, in waves. Only large 

spiders and crabs have a blood system that carries oxygen. The rest of the 

creatures get oxygen passed directly to the cells from the holes in the body 

armor.  

 

Fishes 
 

“Fishy Fishy in the Sea, Fishy Fishy come to me,” goes part of a bedtime 

story, “The Fisherman and His Wife.” Well, in that story, there was a 

magical fish. There are not any such creatures. Even so, a great many 

people love to go out and try to catch one. 

 

Fish are a varied and splendid group of animals. They live in the water, 

generally below the surface, and they do breathe air, only that they do it 
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much differently than we do. Interestingly, fish have an internal skeleton, 

although they do not “stand” on ground. Most fish also have special 

swimming gear: fins, scales, and hydrodynamic styling for rapid movement. 

However, I have never seen a fish smile. 

Maybe they are not happy.  

 

Fish seem to be able to live in just about any 

underwater environment, including living in 

the freezing water under the North Pole, to 

desert hot springs.  

 

Sadly, many are also becoming extinct at an alarming rate, as it is for many 

life forms. In addition, fish range in size from about 1 centimeter to about 12 

meters in size. In addition, we are not talking about the whale, which is a 

mammal, not a fish. 

  

Fish may live in saltwater oceans, or in freshwater lakes.  

 

Did you ever wonder how fish “breathe”? They have unique organs called 

gills that help them get the oxygen that they need. There is some ambient 

oxygen dissolved in the water. This dissolved oxygen can actually pass 

through paper-thin gill membranes and enter directly into the fish’s 

bloodstream.  

 

Some fish get food by chasing, capturing, and eating other fish. Other fish 

use an intricate “water suction” system that draws their meal, and all the 

water around them, down a black hole to their doom (the stomach). 
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We humans are a great danger to fish. For example, maybe humans kill a 

million sharks each year. On the other hand, perhaps sharks kill 30 humans 

each year 

 

Just like cattle 

and other 

livestock can 

overgraze a 

pasture, killing 

most of the grass, fishermen can over fish an area, and cause the 

disappearance of many innocent fish species for decades. In addition, we 

are not even talking about the ecology disasters of polluted water, which kill 

untold numbers. 

 
Amphibians 
 
An amphibian is an animal with damp, hairless skin through which water 

can pass in and out.  Amphibians spend their “youth” in the water and their 

adulthood on dry land. They only return to the water to reproduce. It is 

believed that amphibians are the natural ancestors of reptiles, which in 

turn, are the ancestors of birds and humans (in future lessons). 

Salamanders look like snakes with tiny legs and feet. Newts and mud 

puppies are salamanders. Some salamanders are water-bound; some are 

land-locked. Others cannot make up their minds, and live some time in the 

water and some time on the land. Just like people who have beach houses. 
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Amphibians live in almost every environment, except the Polar Regions, 

including in mountains, forests, 

savanna grasslands, rain 

forests, conifer forests, alpine 

areas, and even deserts. They 

need water to breed, but they 

have the uncanny talent of 

locating wetlands for that.  

 

The giant Japanese salamander is the largest amphibian, about 1.5 meters 

(5 feet) long. The gold frog reaches only 1 centimeter (about 0.4 inch) in 

length.  

 

Amphibians start life as fertilized eggs. Then when hatched, they live in the 

water and have gills at the sides of their heads that enable them to breathe 

underwater. They use a tail to swim. At this point, they are, for the most 

part, fish.  

 

When tadpoles become frogs, they lose their tails 

and their gills. They live on land with powerful 

legs. Tails may hinder thei r jumping ability, so 

they go away. In many ways, hum an embryos 

look like tadpoles. 
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Frogs and toads have no ears. Well, they do, but they are inside their 

bodies, not outside. Even so, they have a keen sense of hearing, and

a real vocal chord, they make a whole series of sounds, so

 with 

me for mating, 

nd some for communications. 

ng 

ngues, so they can “cast it out” to capture an unsuspecting victim. 

ans “form” or “change.” So, 

e larva transforms into a different creature. 

 

s have been declining at the rate of 4% per annum for the past 

0 years. 

eptiles 

 

ey cannot control their own body temperature, so they are 

cold-blooded. 

a

 

Amphibians are meat eaters, and love to catch bugs, worms, and even 

baby amphibians for their meals. Many amphibians have especially lo

to

 

After hatching into a larval form, most amphibians undergo a dramatic 

change in anatomy, diet, and lifestyle known as metamorphosis, where 

Meta means “Trans or across and morph me

th

 

For more than 300 million years, amphibians have adapted and survived on 

this planet. However, recent and future changes in the Earth’s environment

may spell their doom, and this causes alarm among scientists. Amphibian 

population

5

 

R
 

Reptiles have scale-covered skin that is tough and dry. Besides the 

aforementioned creatures, this area also includes snakes and turtles. Like

amphibians, th
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Reptiles are split into four subdivisions: Crocodilian 

(crocodiles, alligators, caimans, and gavials), 

Squamata (lizards, worm lizards, and snakes), 

Testudines (turtles, terrapins, and tortoises), and 

Rhynchocephalia (the tuatara). Crocs, lizards, 

snakes, and turtles make up the bulk of all reptiles. 

Caimans are a type of alligator, found in the 

American tropics. Gavials are a type of Crocodile 

found only near Thailand and Burma. 

 

The “crocodilian” family live in the warm waters of the tropics, but American 

crocs and gators can also be found in some more temperate regions, such 

as along the Gulf of Mexico and along the Atlantic coastal areas of Georgia 

and South Carolina. 

 

The design of the creatures is most ingenious. If one looks carefully, one 

can see that their eyes and their noses project up above their head, so they 

can be completely under water, and yet breathe and see. Their eyes are 

used like a submarine’s periscope.  

 

Of course, most lizards are small creatures that live in or near trees, and 

eat bugs. If you do not like bugs in your house, then invite these smaller 

lizards to take up residence. They will control your bug problem – without 

chemicals. If you have other pets, like cats or dogs, however, they will eat 

or kill the lizards. 
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We find snakes almost anywhere. However, as 

they are also cold-blooded, they stay away from 

the colder climes. Snakes have internal ears, and 

their “eyelids” are permanently closed, but they 

are transparent. 

 

Turtles are reptiles, too, but they live in a “tank” 

and carry their house with them. Their shell provides protection, but it is 

also rather heavy. It is common practice to call land turtles tortoises. The 

11-centimeter American bog turtle is the smallest, while the leatherback 

turtle, known as a giant sea turtle, is as long as 2.4 meters weighing over 

900 kilograms (1,980 pounds). 

 

The shell of the tortoise is made of bone. Water turtles do not have hard 

shells like a military tank, but, rather, they are flatter, softer, with a leather-

rubber-type of texture. 

 

Reptiles have sharp senses, including special eyes, and a mouth “organ” to 

taste and smell. Snakes, and some lizards, have forked tongues that they 

use as a data-gathering tool. They can sense prey or predators and 

determine whether to follow a trail that they smell, or go the other way. One 

group of snakes, the pythons, boas, and pit vipers, have “night vision” like 

infrared sensing, being able to sense body heat of another animal.  
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Of course, the ancestors of today’s reptiles were alive during the dinosaur 

period. What killed the dinosaurs gave 

impetus to the early crocs and turtles to 

adapt and evolve. Even so, they are 

threatened today, and not by natural 

events. For the longest time, hunters for their 

leather-like skin killed alligators and 

crocodiles (for boots, shoes, purses, etc.)  

 

Turtles and their relatives have been hunted for many years, for all that 

they have to offer: food (eggs, meat, soup), fashion (shells, skin), and as 

pets.  

 

International laws and agreements since 1975 have helped prevent the 

extinction of reptiles. However, poachers continue to illegally capture and 

kill them for financial gain.  

 

Birds 
 

Birds are warm-blooded and can regulate 

their body temperature internally, like 

humans. They lay eggs, and hatch, just like 

reptiles, but with a warm heart, they can 

live almost anywhere. A scientist who 

studies birds is an ornithologist, from the 

Greek word ornith, meaning “bird.” Meanwhile, “bird” comes from Old 

English word, brid.  
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Birds fly above the highest mountains and over both poles. They can even 

live in hot, parched deserts, and bone chilling arctic regions. Some birds 

can dive into the ocean as far down as 250 meters! Sailors have seen 

some ocean-going seabirds, thousands of kilometers from land! 

 

There has always been a symbiotic relationship between humans and 

birds. Of course, we humans get the better deal. We steal and eat their 

eggs, we capture and cook them, and we use their feathers for bedding. In 

addition, we were inspired long ago to learn how to fly. 

 

Feathers help in flight and as insulation against cold. They even make their 

own “body oil” that birds then spread on their wings to make them 

waterproof. Just like fingernails or hair, feathers are “dead.” Birds replace 

their feathers if they are damaged. Dead tissue cannot repair itself as living 

tissue can. Therefore, occasionally, birds will shed some of their feathers to 

make room for the new feathers coming in. 

 

Bird eyesight is top rate. Their ears are 

inside, but small openings near the eyes 

provide access to them. 

 

Interestingly, bird skeletons are super 

lightweight, maybe to help them stay aloft in 

flight. In fact, their bones are hollow. Another feature to help birds remain 

light, for flight, is that they have no teeth to grind their food. Instead, a 

special “stomach” called the gizzard does all the “grinding up” of the food.  
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Just like us, birds eat, sleep, and reproduce. They also have to be on the 

look out for other animals that may want to eat them. Long ago, humans 

spent a lot of time looking for food. That is what birds do. However, since 

they cannot eat a large meal and go for long periods, they have to eat small 

amounts, almost constantly. If they could eat a lot of food, they would be 

too heavy to fly. Tiny birds must eat even more often that larger birds. For 

example, hummingbirds “pass out” at night, as they run out of internal 

energy. The only thing that stirs them the next day is the light of the Sun. 

 

If you have any friends that do not sleep much, maybe they are birds. You 

see, birds do not need a lot of sleep. They stop to “rest” only to relax 

muscles and regain energy, and then they are off again. Sea birds hardly 

sleep at all.  

 

Birds are meticulous when it comes to finding a wife or husband. Did you 

know that most birds find a mate, and stay “faithful” to that mate, for their 

whole lives? We humans could learn something from birds there. Females 

pick the males that they find the most “attractive,” which means males who 

can sing loudest, or longest, or have a larger repertoire of songs.  Birds 

have excellent hearing and eyesight, which assists them to take quick 

action if necessary.  

 

Birds who cannot fly are like track stars who can’t run. However, for some 

evolutionary reason, some bird species can no longer fly, such as ostriches 

and emus. Turkeys, chickens, and similar poultry have become “running 

birds” rather than flying birds. 

67 



Introductory Biology 
 

 

Birds may have evolved from tiny dinosaurs or from flying reptiles. They 

learned to fly by either climbing up trees, then jumping off in an attempt to 

catch bugs; or by running along the ground and jumping up to grab flying 

insects. We are not quite sure yet. Even so, birds have been around for 

140 million years or so, at least. Fossilized evidence supports these 

findings. 

 

Ornithological evolution goes on. Some bird species have already become 

extinct, and more are vanishing each day. 

 

Birds are not a threat to people. We are more dangerous to birds. Birds are 

more dangerous to us by being carriers of disease – and the bacteria-laden 

poop that they drop on our cars. 

 

Some birds damage crops. Others fly unwittingly into jet engines, causing 

airline crashes. Overall, though, birds help rid farms of vermin, allowing the 

crops to grow.  

 

Sadly, humans have hunted down many hundreds of bird types until they 

no longer exist. The best example is the dodo bird of the 1600’s. 
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Mammals 
 

Mammals raise their babies on milk – 

through mammary glands, or breasts. 

Mammals have fur or hair and are the 

most intelligent creatures on Earth. 

 

Baby mammals are dependent upon their parents – mostly their mothers – 

for nourishment, and they remain in the nuclear family environment until 

they are “all grown up.” This creates strong interpersonal relationships 

between and among all family members. In addition, the young can learn 

by observing their parents’ behavior.  

 

Most mammals are land creatures that move on four legs. However, there 

are those that can travel on two legs, some that live only in the water, and 

others than can fly. Mammals range in size from 2 grams (a very small bat 

that lives in Thailand) to the blue whale, at more than 136,000 kilograms. 

 

Some mammals live only about a year 

(shrew) while others can routinely surpass 

the century mark (humans).  

As warm-blooded creatures, mammals can 

live almost anywhere – from the subzero 

weather in the arctic regions, to the oven-

like temperatures of the hottest deserts.  
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One group of mammals actually lay eggs – like reptiles and birds. They are 

found only in the South Pacific land areas of Australia, Tasmania (right off 

the coast of mainland Australia), and New Guinea (not far from Australia). 

The spiny anteaters lay one egg, but then keep it in a special pouch of the 

mother. One might think that after they hatch, that the mother would give 

those worms or other foods. Instead, they drink milk from the mother. 

 

Another group, the marsupials, have live birth, but keep the babies in a 

pouch to continue their development. It is from there that they drink their 

mother’s milk.  

 

The largest of the mammal group are the placentals, which is what humans 

are. The babies grow inside the mother’s womb, and they are born fully 

developed – although not fully grown. 

 

The largest subgroup are the rodents (from the Greek word, rodere, “to 

gnaw”), such as gerbils, guinea pigs, hamsters, mice, rats, squirrels, and 

similar creatures.   Primates are omnivores, and will eat just about 

anything. That is what humans are. 

 

Marine mammals, such as manatees, 

seals, sea lions, walruses, love the 

water. Cetaceans (whales, dolphins, 

and their relatives) are expert at 

swimming and “fishing.” However, 

these all must breathe air, as they 

have no gills. 
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These animals have excellent eyesight, but even better hearing and sense 

of smell.  

 

While mammals give birth to relatively few babies at a time, they make up 

for it by caring for them a long while, which increases the chances of their 

survival.  

 

Milk produced in the mother’s mammary glands provides newborn 

mammals with water and important nutrients. Mammals are born with a 

strong sucking instinct that helps them feed immediately.  

 

Mammals had been roaming earth by the time the reptilian dinosaurs came 

on the scene. The presence of dinosau

curtailed the activities of mammals, as they 

were part of the dinosaur diet plan. However, 

eventually, the dinosaurs went away, and 

mammals once again could multiply and 

replenish the Earth. To some extent, mamm

have not changed much. They still have four 

legs, hair or fur, big brains, hearts with fou

rs 

als 

r 

hambers, and so forth.  

 of bats no longer 

xist; and a number of marsupials, have disappeared.   

c

 

Sadly, many mammal species are becoming extinct due to both chemical 

contamination and destruction of habitats. Several types

e
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When “caught in time,” some species can be saved. For example, one 

group of ferrets, last seen in 1970, was thought to be extinct. However, 

iologists found a small natural colony still alive in 1981, and since then its 

ractice Questions:

b

population has grown. 
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a) animal    b) living thing 

c) food    d) organism 
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 d) vascular 
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 b) false 
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a) ornithology   b) zoology 
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1. A fungus is not a plant or 
 
 

 

 

 
2. Plants that have a system of veins are called ____
  
 

 c) dicots   
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 a) true   
 
4. The branch of biology concerned with the study o
     is called __________. 
 
 

 c) botany    d) anemology

 
5. Insects are considered to be  ___________. 
 
 

 c) cycads    d) no
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6. Fishes breath through their ______. 
 
 a) skin    b) gills 

d) plethora 

. Frogs and toads have no ears. 

e 

 100 

c) 10     d) 1000 

. Birds are warm-blooded animals. 

a) true    b) false 

_. 

a) reptiles    b) fish 

aceans   d) land animals 

nswers:
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8. Sharks kill about ___ humans a year. 
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LESSON 3 THINGS TO REMEMBER 
 

 Arthropods are insects 

 Yeast, mildew, mushrooms and mold are common forms of fungus 

 A manatee is as herbivore 

 The hard, outer covering of an insect is called the exoskeleton 

 Fish are not generally considered to be a danger to mankind 

 Tadpoles are the youthful stage of a toad 

 Metamorphosis is the process of changes in each stage of the life 
cycle of an amphibian 

 Hibernate means deep sleep 
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LESSON 4: Ecology and the Biosphere 

 

 

 
 
 
 
 
 
 
 
Ecology depends on a whole host of related sciences to find out the 

relevant information. Thus, there is some overlap between ecology and 

these other sciences. 

 

Ernst Heinrich Haeckel in 1866 first suggested the name Ecology.  

 

A helpful way to study the realm of earthen and liquid environments is to 

see them as ecosystems. The word, “ecosystem” was used by Arthur 

Tansley, in 1935.  

 

We divide ecosystems into divisions. For example, some aspects produce 

(the vegetation). Some aspects use (plant eaters and meat eaters), and 

others help break things down (bacteria and similar life forms). There are 

also the non-living substances that contribute, such as the nutrient rich soil 

and minerals.  
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External aspects include the air, water, and the sun’s energy. In return, the 

ecosystem exports stuff, which also include air, water, and heat. The sun 

drives all of this process. The air that is given off has gases (nitrogen, 

oxygen, carbon dioxide, etc.) change.  

 

Ecosystems are examples of the recycling of nature. Plants absorb solar 

energy, which use this energy, along with nutrients from the soil and 

rainwater, to create their own food supply. We call this process 

photosynthesis. In turn, animals eat the plants (herbivores) and gain some 

of this natural nutrition. Then other animals may come by and eat the 

herbivores, and, thus, get their nourishment. Carnivores eat meat of other 

animals. Humans are typically omnivores – we will eat both plants and 

animals). 

 

We do not eat all the materials from plants and 

animals. For example, leaves, branches, fallen 

trees, fecal matter, leftover animal body parts, 

and so forth, merely rot, and become part of 

the compounds of Earth’s soil. This is caused 

by the tiniest of life forms, such as bacteria 

and microbes, that “eat” the leftover stuff, and 

their waste material is the rich soil. About 40% of Earth’s soil is organic. 

The remaining 60% is made of rocks and minerals.  

 

It is not a good thing for humans to eat dirt, as it has so much “dead stuff” 

and bacteria in it. However, in the end, it may not hurt the consumer, and 

may actually help him develop a stronger immune system. There once was 
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a man, born in Denver, Colorado, who used to eat dirt when he was a child. 

His family later moved to Salt Lake City, Utah. The boy found the flavor of 

Utah dirt unpleasant, so he stopped eating dirt. His culinary taste in soil did 

not seem to negatively affect his life, as he grew up healthy, and went on to 

marry and have children.  

 

It is most interesting to realize that nature wastes nothing, but just recycles 

all it has, repeatedly - even with this somewhat unusual dirt-eater.  We 

recommend that one have a diet rich in fruits and vegetables, with a 

moderate supply of meats and other proteins, as well as grains. 

 

Ecosystems are very sensitive and survive on a balances.  The proper level 

of recycling keeps things going. Even so, some ecosystems lose more 

needed moisture and / or nutrients than they can deal with, requiring that 

they “import” from outside the ecosystem what they need. Ideally, 

ecosystems are “closed” and self-supporting entities, real ecosystems have 

“holes” or leaks in their systems, which cause a negative drain of 

resources. Importing water and nutrients from the outside becomes 

mandatory to the survival of the ecosystem. 

 

Where would outside nutrients come from?  Nearby rocks or hillsides are 

eroded, and some of that material finds its way into the nearby ecosystem.  

Rain often brings chemicals from other areas, too. This is one of the 

reasons why we must fertilize certain lands in order to grow crops.  

 

Now, if the outflow of nutrients is greater than the inflow, the ecosystem will 

eventually fail. However, the same is true if more material pours into the 
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ecosystem than goes out. The result of this could lead to pollution. For 

example, industrial waste and raw sewage from metropolitan regions, all 

flow into creeks, canals, rivers, streams, and lakes. This results in the 

death and destruction of many plant life 

forms, and any animals that rely on those 

now dead plants. Another example is ac

rain, which upsets the acid-base 

equilibrium in the soil, and depletes th

natural limestone there. As some life 

forms die, others that are more toleran

begin to dominate, an

id 

e 

t 

d thus, a whole 

cosystem changes. 

es 

his 

ll exceed the 

ass of the entire Earth, and, of course, that is not possible.  

ner, 

 

rms. The term “birth” here 

includes the germination of new plant life, too. 

e

 

Sometimes explosive growth occurs when a plant or animal species arriv

in an area with abundant resources and no other life forms to compete. 

Growth reaches a limit, and the population declines, or even dies out. T

could happen to Earth as humans continue to multiply, but the planet’s 

resources are not infinite. Eventually, with our current rate of population 

growth, the time will come when the total mass of humanity wi

m

 

Naturally, other life form ecosystems may begin in an explosive man

but for some reason(s) they naturally level off.  This natural level of 

population comes when they reach zero growth. The tendency is to provide

fewer births, but better care for those new life fo
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The “survival of the fittest” occurs when several life 

forms compete for available resources; the 

successful ones continue. The rest move on or die 

off. Small plant eaters, such as rodents, may 

forage the forest floor and eat the smaller and 

weaker plants. Thus, the rodent becomes a 

predator of plants. Of course, a carnivore may 

come along and eat the rodent; the carnivore becomes the predator of the 

rodent. If all the rodents are eaten, then the floor of the fore

may become congested with foliage. Extra foliage may, in 

turn, provide cover for new herbivores to enter the region, 

thus life goes, in one endles

st 

and 

s cycle. 

 

Another type of predator is a parasite. We are not talking about tourist 

areas in Paris, France. These little “bugs” live on another life form. Bacteria 

and viruses are parasites, but they may become self-defeating parasites.  

They end up killing their host.  Even so, there are many “good” bacteria that 

live in, or on, their host, and provide a positive, relationship. 

 

Ecosystems are ever flowing, ever evolving. The life forms that inhabit 

them change over time. It may begin with a poorly used area, which 

attracts a hearty species that can tolerate the harsh conditions.  Those life 

forms may actually improve the living conditions there.   New life forms are 

attracted.  They may drive out, or kill off, the original plant or animals. 

When evolution pretty much comes to a stop, and it becomes a stable 

environment in equilibrium.  
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In summary, ecology, the study of ecosystems, is most valuable in helping 

us find out how to sustain desirable areas, and how to control exotic life 

forms. In the end, the Earth itself is one giant ecosystem, known as 

Biosphere. 

 

The Earth 
 

We call the thin mantle of life that covers 

the earth the biosphere. This includes 

the lithosphere and the atmosphere. The 

lithosphere is the upper part of Earth’s 

solid part, including the crust and upper 

mantle.  

 

The word “lithosphere” comes from two 

Greek words, lithos, which means “stone,” and sphaira, which means 

“ball-shaped object.” The element Lithium, Number 3 on the Periodic Table, 

also gets its name from lithos. Thus, “lithosphere” means a “ball of stone,” 

more or less. It is the ball-shaped upper shell of Earth’s globe, and extends 

from the surface down to about 100 kilometers.  

 

The word “atmosphere” comes from two Greek words, atmos, which 

means, “vapor” or “gas,” and, once again, sphaira, which means “ball-

shaped object.” Therefore, “atmosphere” means a “ball of gas.” It is the thin 

shell, or envelope, of air just above Earth’s surface. It extends from the 

surface up to about 100 kilometers, although almost all of it is within 10 

kilometers. Beyond that, the air is very thin. 
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In summary, the biosphere, meaning “ball of life,” is that region on Earth 

that supports life: the crust and soil, and the air.  We know the Earth as 

“Biosphere 1,” as there is a “Biosphere 2” mentioned in the next lesson. 

 

We use a number of strategies to put Biosphere’s regions into perspective.  

 

We call the vast areas of vegetation on Earth “biomes” 

which include both plant and animal. The word “biome” 

comes from a combination of the Greek words bio and 

some, meaning “life body.” Thus, biomes are “bodies of 

life,” or more precisely, areas of life forms. We name the 

most significant biomes for the most predominant plant 

life. 

 

 We know biomes by how far they are from the equator, altitude, elevation, 

and humidity. Biomes are also a function of geography, as tropic areas and 

arctic areas are quite different. Each region contains its own variety of 

trees, grass, bushes, and even the dry desert.  

 

We cannot exclude the bodies of water that are part of these biomes, which 

include lakes, rivers, streams, creeks, canals, ponds, and wetlands such as 

the Everglades. We call these water sources “freshwater” regions. 

 

Saltwater regions include oceans and seas, along with large, inland salt 

lakes (Salt Lake, Utah; Salton Sea, California; Dead Sea Israel, etc.). 

These areas are further divided into the shallow waters of these bodies, the 
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deep waters, the various shorelines, the outflow areas (river deltas), and 

even tidal marshes.  

 

Our planet Earth, however, is more than just a ball of rock, gas, and 

teeming life. It is in reality a spaceship. Yes, it is a spaceship. 

 

We seal off a typical vessel called a submarine. In fact, a spaceship and a 

submarine are almost identical in many ways. One explores outer space. 

The other explores inner space, i.e., the ocean. Both must be self-

contained, and carry their own food, water, and air. They must have highly 

efficient recycling systems to preserve resources. We purify water in order 

to use it again. Any air used must have a purification system, too. In 

addition, there must be adequate additional supplies of air and water on 

board. In addition, without a doubt, there must be enough food to last the 

entire voyage. 

 

Earth is rotating at a rate of 1 turn per day, or 

about 1,600 kilometers per hour at the equator. 

We could think this is a very fast speed, and that 

we would be tossed off into space.  However, it is 

not fast enough to do that, as the gravitational 

force is far greater than the centrifugal force that 

may toss us off. The Earth would have to be 

spinning at a rate of once per hour, or about 

38,000 kilometers per hour at the equator, to cause things to fly off. 

Therefore, just like the cylinder, Earth is rotating. 
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We must pay careful attention to preserving the delicate balances within 

our earthen environment, if we are to avoid total extinction of all life forms 

on Earth. 

 

The Biosphere 
 

The way to find out was to create a m ini-Earth ecosystem called           

Biosphere 2. 

 

In a way, Biosphere 2 was the largest greenhouse on the planet. While it is 

no longer an acti ve research proje ct, Biosphere 2 was an amazing 

experiment that endeavored to dupli cate Earth’s environment i n a closed 

system.  
 

Built at the foot of the jagged 

mountains in the Sonora Desert, the 

completed Biosphere 2 was “open 

for business” as a research 

experiment by late 1991. Much of 

what existed then is still intact. 

 

Biosphere 2 contains two enormous mechanical "lungs" to circulate air. Its 

artificial rain forest simulates an Amazon jungle at a height of 30 meters. 

There are several savanna grasslands, and below that, two deserts. In 

addition, there is a swampland, a miniature ocean with ocean waves, a 

coral reef, tropical fish, and even a sandy beach. The air in the rain forest is 

very humid, and the temperature is quite warm. As one leaves the rain 
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forest and enters grassland, the change of humidity is very startling. One 

moment you are in a hot, humid jungle, and a few steps later, you are in a 

dry, and slightly cooler, savanna. Then a few steps more and you find 

yourself in a very hot and dry desert. 

 

It is uncanny.  In addition, other than the tourists and tour guides, the only 

other animal life forms there are many tiny ants. In addition, there are still 

fish in the ocean. 

 
Biosphere 2 contains an “ocean” with 900,000 gallons of water, a rai n 

forest, a desert, many agricultural  areas – and, a human habitat. The 

Biosphere 2-unit building covers 3.5 acres on the larger tract of land. 

 

 Humans went into a Biosphere 2-test 

program on September 10, 1988.  John 

Allen himself became the first person to live 

in a sealed ecological system over a 3-day 

period.  

 

They held another global meeting on closed 

ecological environments in Russia in the fall 

of 1989. This conference recognized a new 

science called “Biospherics” dealing with such closed systems. 
 

On November 6, 1989, another scientist, Linda Leigh, began a stay of 21 

days in the mock test sphere, in which the necessary carbon cycle showed 

that it would become self-established. She ended up as one of the first 
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aboard when the experiment began. With all of the tests completed 

showing positive results, SBV approved the start of the construction of the 

real Biosphere 2. 
 

 

LIMITS OF LIFE FORMS 
 

There are certain conditions for life to exist.   However, life forms can exist 

in what seem the harshest conditions. Several life forms even exist in the 

frigid realms of Antarctica.  However, the worst conditions on planet Earth 

are as heaven compared to those on the nearby planet, Mars. Thus, we 

ask ourselves, “Can life exist on Mars, or on some other planet in the Solar 

System?” The answers are both yes and no.  

 

We believe that at one time the red planet Mars 

was hospitable enough to support some type of 

life.   We also believe that there are some simple 

life forms within the atmosphere of Jupiter. We 

need much more research to verify such a theory. 

 

Earth’s original  early atmosphere of hydrogen, 

helium, and other gases eventuall y gave way to another atmosphere, 

mostly made by volcani c exhaust.   Over time, water vapor condensed out 

of the air and became the oceans, seas , lakes, rivers, and streams. The 

carbon di oxide combined with the oc ean’s water and with the rocks and 

soil.   
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Our final atmosphere contains nitrogen (78%), oxygen (21%), argon (1%), 

and variable amounts of carbon dioxide and water vapor. (The numbers are 

rounded). 

 
Eventually, on Earth, the formation of large amount of oxygen, O2, changed 

the Earth’s air from a reducing atmosphere to an oxidizing (with oxygen) 

atmosphere. The Sun’s light supplies energy to water vapor hovering just 

above the ocean’s surface 

 

After a while, oxygen became so prevalent that it actually killed almost all of 

the existing life forms. As adaptable as life is, some life forms evolved and 

survived, and created new life forms that used oxygen, and kept some life 

forms (plants) that gave off oxygen. Now we have a symbiotic, or 

synergistic, relationship on Earth: plants and animals help each other. 

 

We have seen that the chemistry of all life forms, 

whether plant or animal, are identical on Earth. 

However, that does not mean other life forms 

elsewhere are the same as ours. They would most 

likely have to be carbon-based, but there may be 

types that are neither plant nor animal. 

3Space Life Forms 

We could speculate forever on what extra-terrestrial life forms might look 

like, and how they might behave. However, if they are life, they must be 

similar to what we know already about life here on Earth.    
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However, it may be more fruitful to ask ourselves what other intelligent life 

forms may be like. After all, we would communicate with those creatures. 

However, let us start at the beginning. 

 

Exobiologists seek out the right “formula” – or set of conditions - that a 

planet must have to increase the probability of the existence of life there. In 

addition, that includes having a planet orbit a hospitable star. Most stars 

are too hot or too cold to allow life to occur on any nearby planets.  Thus, in 

the end, one must understand what kinds of stars would be the ones to 

allow for the origin and evolution of life.  

 

So far, we know that Earth, and its star, the 

Sun, are successful candidates. Thus, we can 

narrow our search to stars that are as if the 

Sun. Astronomical research also shows that 

only about 20% of stars have planets of any 

kind. Thus, we have to look for Sun-like stars 

among only 20% of the Galaxy’s 400 billion 

stars. However, even that is a huge number. 

 

The only planet that we know for sure that has life is Earth. However, 

scientists suspect that bacteria live within Jupiter’s clouds.  We know that 

life once existed on the planet Mars. Neither of these life forms, however, 

are intelligent life forms.  

 

American astronomers developed mathematical relationships to give 

statistical estimates to how many planets in the universe have life forms. In 
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addition, when we specify an intelligent life form, that number drops even 

more. 

 

In spite of their different approaches, they came up with very similar results.  

There are about 1,000 intelligent civilizations in the Milky Way. The only 

drawback is that, assuming random distribution, the closest one to Earth is 

about 1,000 light years away. In addition, with our state of technology and 

education, there is no way we could ever rendezvous with them physically. 

 

Exobiologists are participating more in NASA’s space travel plans, and are 

looking for the possibility of life forms on Titan, Europa, and other celestial 

orbs.  

 

It does not seem reasonable to believe that 

intelligent life forms beyond Earth. Thus, we have 

had to turn some research to extra-solar locations. 

Unlike solar system research, which can be done 

relatively easily with robotic space probes, seeking 

life among the stars requires “listening” to radio 

waves for any intelligible signal. Even so, we have 

sent “information packages” on each spacecraft destined for regions 

beyond Pluto.   This is “just in case” in some distant future it lands on a 

planet with intelligent life, then “they” will know we exist.  

 

Exobiologists started to track the heavens for extraterrestrial radio signals 

in 1960. We called this initial venture Project Ozma. 
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Mass Interstellar Communications 
 
Let us just imagine that there are other intelligent life forms. On Earth, we 

began our ability to send sounds over wires with the telegraph, invented in 

1844 by Samuel F.B. Morse, and later, Alexander Graham Bell’s invention 

of the telephone in 1876. 

The Chemistry of Biology 
 
We know that all life forms on Earth have the same chemistry, i.e., they 

are carbon-based. This means that carbon is the key element that bonds 

the various molecules and atoms together to “make 

things happen.” 

logy of life on 

arth varies, the chemistry does not. 

h 

 

ek (a rock creature that is Silicon-based) 

mains fiction. 

 

We can remove an organic molecule in any animal, 

and place it in any plant. While the bio

E

 

Carbon is an element that is able to make endless bonds with it, and wit

other elements. Thus, it is very strong. However, what other elements are

in this same chemical “family?” Those elements include Silicon, 

Germanium, Tin, and Lead. Chemists have tried to “hook up” these other 

elements, as Carbon has been able to do, but they failed. In fact, only 

Silicon is able to form any type of bonding chain, but after seven links, it, 

too, breaks down. Thus, the imaginary creature known as the “Horta” in the 

science fiction TV series StarTr

re
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Practice Questions: 

. _________ first suggested the term Ecology in 1866. 

l  

c) Steven Seller   d) William Smith 

. The word Ecosystem was first used by _______. 

       

c) Steven Seller   d) William Smith 

. About ___ % of the Earth's soil is organic. 

c) 40     d) 60 

. The _________  is the solid part of the Earth. 

re 

c) mantle    d) core 

.  __________ is an example of a large self contained environment. 

c) Bios    d) Biosphere 2 

. The most common gas in the air is ___________. 

c) Hydrogen   d) Helium 

 
1
 
 a) Heinrich Haecke  b) George Miller 

 

 
 
2
 
 a) Arthur Tansley            b) George Miller 

 

 
3
 
 a) 10     b) 20 

 
 
4
 
 a) lithosphere   b) mesosphe

 
 
5
 
 a) Biome    b) Lithos 1 

 
 
 
6
 
 a) Nitrogen    b) Oxygen 
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7. ________ is the study of life forms beyond the Earth. 

c) triology    d) etiology 

. Life forms on Earth are _______ based. 

c) carbon    d) water 

. The Earth is like a spaceship. 

a) true    b) false 

0. The Earth itself is one giant ecosystem known as the ______. 

c) anisphere   d) biosphere. 

nswers: 

 
 a) exology    b) exobiology 

 

 
 
8
 
 a) hydrogen   b) helium 

 
 
9
 
 
 
1
 
 a) ecosphere   b) trisphere 

 
 
 
 
A  

.a     2.a     3.c     4.a     5.d     6.a    7.b     8.c    9.a    10.d 

 

 

 
1
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LESSON 4 THINGS TO REMEMBER 
 

 Biosphere refers to the Earth 

 Biosphere-2 is the man-made habitat which is a copy of the original 

biosphere—Earth 

 Eight bionauts entered Bisophere-2 

 A light year is about 95 trillion kilometers 

 Project Ozma was an original idea of Frank Drake to “listen” for 

signals from outer space that may be coming from intelligent sources 

 An exobiologist is a scientist who searches for life forms beyond 

planet Earth 

 About 60% of the Earth’s soil is organic 

 Life forms on earth are carbon based 

 The Earth is a like a spaceship 

 The Earth itself is one giant ecosystem known as the biosphere 
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LESSON 5: Humans And Their Origins 
 

 
 

 
In as much as this lesson is all about humans and their ancestors, it is only 

proper to explain the science that studies humans: anthropology. This 

science tries to find out as much as possible about humans, past and 

present.  

 

Culture and society are critical in comprehending how humans are unique. 

We connect culture with the human trait to be able to utilize linguistic 

talents to communicate – among other traits. Of course, our analysis of the 

evolution of humans can lead us to accurate conclusions regarding human 

social patters and cultures.  

 

Meanwhile, physical anthropology tries to make connections between the 

biological human and the society within his frame of reference. A subset of 

physical anthropology includes forensics, the study of scientific evidence 
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for legal cases, such as in; popular television shows such as CSI: Crime 

Scene Investigation. 

 

Anthropologists attempt to understand human uniqueness especially 

among other primates.  Even so, humans and other primates have almost 

identical characteristics, such as big brains, hands that can grab sharp 

binocular vision with depth perception, and sharp teeth able to consume a 

number of different foods.  

 

Recent research has confirmed that all humans are closely related. All 

humans share a common ancestor who lived 150,000 years ago. We relate 

man to all apes with a common ancestor of some 6 million years ago. 

 

The Human Body 
 

The human body is an amazing work of art and 

science. As we have already alluded to, the human 

body has a huge number of parts. To name a few, 

we can list them. We have a skull that protects our 

head. In that head, we have the brain, eyes, ears, 

nose, and mouth. We have a heart and all our 

necessary organs in the main body cavity, 

protected by a rib cage. The intestines work to help us get nourishment, 

after food has left our stomachs. We have several limbs to help us pick 

things up and to walk. Our hands have fingers and opposable thumbs.  
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Like other primates, we have hair, but that varies from person to person. 

Otherwise, we are very similar to all the other apes. Our bodies have an 

immune system to ward off disease. We are omnivorous, and eat virtually 

anything. Humans, like primates, reproduce in an “intimate” way, with 

personal contact.  

 

Primates 

 

We humans are not only animals and mammals, 

but we are also primates. Primates also include 

animals such as apes, monkeys, tarsiers, lorises, 

and lemurs. Well, some animals are not common 

household names. The word “primate” means 

“the first.” In other words, “we’re number one!” 

 

As primates, we humans share a common ancestor with all primates. For 

this and other reasons, primates have fascinated us. Primate's physical 

features, their society, how they behave, and their fossils give us some 

idea how our ancestors were. In addition, we mean our distant ancestors, 

not our grandparents.  

 

All primates evolved from ancestors that lived in trees. No wonder I like tree 

houses. While some of us more advanced primates prefer walking on the 

ground, we still have some things, which are connected, to our elevated 

ancestors. For example, we have arms and legs that can move more freely 

than those of most other mammals can, as if we have universal joints. We 

also have flexible digits (fingers and toes), that help us make tools, 
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watches, spaceships, and so forth. Our eyes face forward and we have 

binocular vision (we can see three dimensions).   Primates can live almost 

anywhere, but they like warm climates. A few have been able to survive in 

the mountains and colder regions.   

 

All primates, whether in the forest or out in the open, instinctively climb 

trees for safety. We humans are quite sociable creatures, and most 

primates are, too. Primates live in groups, and come in tiny (about 30 

grams in mass) to gigantic (over 200 kilograms in mass) sizes. The pygmy 

mouse lemur is the smallest, while one type of gorilla is the largest. This 

does not take into consideration a few humans who have eaten themselves 

to masses far exceeding the gorilla.  

 

We divide primates into over 200 species. 

The prosimians are the “pre” primates.  The 

anthropoids are the “true” primates, as they 

are “human-like” and include apes and 

monkeys. 

 

Prosimians are generally small and have cat-like whiskers. They can hear 

and smell quite well, and have pointed snouts.  

 

The anthropoids, or “humanlike” group, have flat faces and a relatively poor 

sense of smell. Baboons on the other hand, have quite a 3-D face. 

Anthropoids are active during daylight and locate their food by using their 

eyes. We find monkeys on both hemispheres of the planet. 
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The ape family includes chimpanzees, gorillas, orangutans - and - humans. 

With the exception of humans, we find apes only in Africa and Asia. They 

have no tails, and their arms are longer than their legs.  

 

Most mammals have “lost” their collarbones, 

but primates have not. Our collarbones are 

utilized it in conjunction with shoulder joints. 

This allows primates to swing from branch to 

branch, among other things. It has created a 

type of “universal joint”.  Primates are the only 

mammals that can support themselves by 

hanging by one arm. In addition, how often have you seen a giraffe doing 

“pull ups”? 

  

Primates have a full set of digits, unlike many other mammals. This adds to 

the flexibility and dexterity of the creature, and it helps in the building of 

tools. Pigs do not built houses of straw, sticks, or bricks, in spite of the 

nursery rhyme. 

 

Most mammals with fingers and toes are able to bend all of them in the 

same direction at the same time. In primates, one of each five digits is 

opposite the other four, allowing the ability to grasp and hold on to things. 

All apes, except humans, have opposable big toes, too. 

 

One noticeable difference between monkeys and apes is that monkeys 

have tails; apes do not. Monkeys to wrap around tree branches, making the 

tail a type of extra hand or foot, use tails. It is interesting to note that most 
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humans, when they see a chimpanzee, will immediately say, “Monkey.” 

Since chimps are apes and have no tail, they cannot be a “monkey.”  

 

Each of the primate’s two eyes has its own field of view. Even so, a large 

portion of each field overlaps with the other. They focus both eyes on the 

same object, which gives them binocular, or stereo, vision. This is 

important for depth perception. Some primates are carnivores and some 

are herbivores, but most are omnivores.   

 

Many animals give birth to a large number of “children,” such as spiders, 

and dogs, and cats. However, primates have usually only one baby at a 

time. On rare occasion, they may have “twins,” but typically, they have only 

one child per pregnancy.  

 

The pre-birth period for primates is rather long – much longer than for a rat. 

In addition, once the young are born, there is a long period of childhood 

(humans have the longest childhood; even when they grow up, they still act 

like kids), which enables complex patterns of behavior to be passed on 

from one generation to another. 

 

The mating practices of primates vary slightly. Solitary primates have 

simple mating behavior. 

 

Each male orangutan controls his own “turf,” and one may find several 

adult females living on that “turf.” Of course, each female has her own 

portion of real estate. When the male feels that it is time to mate, he checks 

with one or more of the females living on his “turf,” and if any are receptive, 
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mating will occur. Gorillas practice “plural mating,” or, in other words, the 

male has several females that live with him, as do all of his/their children.  

 

Female chimpanzees are not very selective, as they will mate with just 

about any male chimpanzee. However, as her “season” of mating winds 

down, a female chimp may seek out the most powerful chimpanzee in the 

group to be near.  

 

Primates have the most highly developed brains 

in the animal kingdom, rivaled only by those of 

dolphins, elephants, and whales. Some animals 

have larger brains, but that does not necessarily 

make them more advanced in intelligence. More 

brainpower has helped primates to develop tools. 

This is particularly routine with chimpanzees and 

even more so with humans. All primates, and some non-primates, use 

tools. However, the ability to make tools is generally the domain of humans 

and chimps. (Remember that more than 98% of a chimp’s DNA is identical 

to a human’s). 

 

The day-to-day existence of primates is full of social interaction. They 

actually know who their relatives are, and who their friends, and enemies, 

are. In addition, primates are very much into grooming – each other. This is 

a bonding moment for two primates, as they groom each other to make 

themselves cleaner and healthier. 
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Primates are adept at ways of communicating with each other. If they do 

not see each other, they may “track” each other by scents left behind. The 

prosimians are a bit more primitive at this method, but apes and monkeys 

use both audio and video tools.  

 

Did you ever “make a face” in reaction to 

something? Perhaps something smelled or tasted 

bad. It is natural for humans to make a “face” for 

almost every situation. All apes and monkeys are 

that way. 

 

We humans talk, whisper, whistle, sing, and do 

many other things to make sounds in order to communicate with our fellow 

humans (or even to communicate with our domestic pets, like pet dogs). 

Therefore, it is not a surprise that all apes and monkeys do similar kinds of 

sound making. For example, grunts, roars, songs, clicks, and other noises 

come rolling off the tongue of primates. Primates use sounds to keep track 

of each other, for mating, to warn about dangers, and to scare off enemies. 

Hey, we do all that, too! 

 

No, not true either. Rather, most primates 

are born, live, and die in forests and 

wooded wildernesses. When a primate

it merely drops dead. Humans are the onl

primate that buries their dead and only 

homo sapiens at that. Thus, when a primate 

 dies, 

y 
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dies and collapses to the ground, all their relatives and friends run away. 

Scavenging predators come along and eat the dead (or dying) creature.  

 

Even so, a few primate fossils have been located - the earliest indicated 

the existence of primates living on Earth about 65 million years ago – when 

dinosaurs were here. However, these early primates were prosimians, and 

not very large. Of course, when the dinosaurs died out, these prosimians 

survived. 

 

Trying to figure out where apes and monkeys came from is a bit more of a 

challenge. There is but one fossil dating to 38 million years ago. New World 

monkeys evolved from the Old World ones, as recent DNA research has 

shown. How they got from the Old World to the Western Hemisphere is a 

matter of speculation. 

 

Of greatest interest for examination are the ancestral lines of humans. We 

theorize that orangutans evolved in a different direction from the other apes 

about 12 million years ago. A number of years later, the chimpanzee and 

the human line split. This was about 6 million years ago.  

 

Nevertheless, modern-day humans, in their infinite curiosity, have tried a 

number of different experiments in order to communicate with other apes. 

Unfortunately, their anatomy made it difficult for them to make recognizable 

sounds.  

 

Instead, scientists began to try using sign language – and achieved 

remarkable success! We found that these apes were not merely copying 
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the signs that they were taught. They evolved beyond that, and created 

new, related, hand signs to communicate with humans!  We found that they 

could be taught to use computer keyboards. In addition, chimps have 

demonstrated an ability to relate real objects with abstract symbols! 

 

Deforestation has been the greatest threat to primates. In a recent 

international research project, it was determined that the nation of Brazil is 

destroying primate habitats at an alarming rate. Soon, we are going to run 

out of forests, and end up causing the extinction of many species of 

animals – and probably us humans will be among them. In other parts of 

the world, we are rapidly destroying rain forests and other animal habitats.  

International groups have banded together to stop exportation of primates, 

and to stop the destruction of forests. However, many nations “don’t care” 

and continue doing it.  

 
Apes 
 

Apes are extremely intelligent primates, with 

large brains. Apes include chimpanzees, 

gorillas, gibbons, orangutans and humans.  

Some people confuse apes with monkeys. 

However, unlike their smaller primate 

counterparts, apes do not have tails and their 

arms are usually longer than their legs. 

Except for humans, apes live in tropical 

woodlands and forests of Africa and Asia. 
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Well, humans live there, too.  In spite of sharing similar habitats, different 

ape species show striking differences in behaviors and ways of life. 

 

We once classified apes as a single group of primates.  Today most 

zoologists divide them into two distinct families: the lesser apes, such as 

gibbons, and the great apes, such as chimps, gorillas, orangutans, and 

humans.  

 

Chimpanzees and gorillas - the apes that spend the most time on the 

ground - normally walk on all fours, clenching their hands so that their 

knuckles take their weight. 

 

From physical and fossil evidence, biologists know that apes and humans 

share a common ancestry. In recent years, biochemical analysis has 

shown just how close this link is - chimpanzees and humans differ 

significantly in only 2 percent of their DNA genetic material. This evidence 

suggests that humans and chimps diverged from a common ancestor 6 

million years ago.  

 

Meanwhile, chimps and gorillas inhabit dense tropical forests in Africa. 

There is one problem with that: the forests are vanishing.  

 

Most apes are covered with thick hair or fur. This gives us the opportunity 

to make faces at each other, as previously stated. 
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Apes can live a long time. Some gorillas live to age 35, and chimps can live 

about 50 years. Apes in captivity often live longer, as they have all that they 

need. Humans in captivity can live over 100 years. 

 

Apes are quite social and live in groups, or clans. Only the orangutans are 

anti-social. Families of gorillas are very stable, and may have the same 

leader for years. Chimps are more like us humans, with shifting power 

bases, alliances, and routine battles. 

  

Like humans, chimpanzees are omnivorous and will often travel long 

distances to find just the “right” food. Chimps also hunt in groups so they 

can improve their chances at being successful. In addition, so do human 

men. Gorillas, as mighty and powerful as they are, eat vegetables and 

other foods typical of plant eaters. Thus, groups of gorillas do not need to 

band together to sneak up on a patch of broccoli.  

 

Apes breed all year long. Orangutan's couple 

then goes back to where they were before. 

This would be as if some person named “Joe” 

from Brooklyn having a “one night stand” with 

a woman named “Susan” who lives in 

Baltimore, and then going back to his life in 

Brooklyn. Their courtship is quite short, and, 

as ever, each orangutan lives a solitary life.  

 

Gibbons, on the other hand, get “married” and stay faithful to each other all 

their lives. This would be like some man named “Bob” falling in love with a 
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woman named “Barbara” and then marrying her, and remaining with her to 

raise their children all their lives. As one can see, human mating behavior 

runs the spectrum of what other apes do.  

 

Female apes – including human women - give birth to one child after a 

pregnancy of 7 to 9 months. Yes, occasionally an ape will have twins or 

more, but that is not typical. Gibbon mothers breastfeed their babies for 

about 2 years, and chimp moms will breast-feed 4 years or more.  

 

There is some human woman who also breast-feeds their children for four 

or more years, although the average is about one year. Infant care is 

generally the mom’s job, but in some cases, the “dad” will take the new 

ones after about a year.  

 

Gibbons, gorillas, and orangutans are endangered species. In addition, if 

we do not take care of mother Earth, humans will be, too.  

 

4Hominids 
 
 
A new species was announced in 2004, might be 

the oldest common ancestor to all living apes, of 

which humans are a part. 

 

From the fossil research, the body is that of an ape, 

with fingers of a chimpanzee and the upright 
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posture of humans. This particul ar ape may bridge a gap betw een older 

apes and humans. This newest ape spec ies is important enough to push 

back the research on ancient human forebearers. 

 

Researchers have anxiety over labeling this a “missing link.”  

 

However, other fossils nearby have been unearthed. F. Clark Howell, a 

retired professor, exclaimed, "This is a remarkable find. It indicates diversity 

in hominids." The research team in Spain gathered over 80 bone fragments 

from a male adult. It has been determined, that this ape did not swing 

through trees with the curved fingers of an orangutan. Nor did it knuckle-

walk on four limbs with the horizontal trunk posture of a chimp, instead, it 

was adept at climbing, which kept it erect.  

 

Scientists announced a more recent finding of an ancestor in 2000. “He” 

was given the name Millennium Man, because his discovery was 

announced in the year 2000. Apparently, then, he is a true human 

ancestor. 

 

No one disputes that Millennium Man – the 

competing ancestor is 6 million years old and 

thus more ancient than the 5.8-million-year-old 

Ardipithecus.  

 

 

 

 

106 



Introductory Biology 
 

Modern Humans  
 
The Homo sapiens appeared about 300,000 BC. We find their remains 

even in Europe. The Homo sapiens were apparently the first ones that 

buried their dead.  

 

There are two categories under Homo sapiens:  The features of the 

Neanderthals are a low, sloping forehead, a large brow ridge, and a large 

face without a chin.   We believe them to be on a side branch of the human 

evolutionary tree that became extinct. In effect, that would make them 

“cousins” to modern humans at best. 

 

Cro Magnons 
 
The Homo Sapiens Sapiens, also known as Cro-Magnons, showed up 

some time in western and southern Europe during the last glacial age – 

after 90,000 BC but before 40,000 BC. 

 

The Cro-Magnon people were taller and leaner than the Neanderthal, but 

had a more advanced and larger brain. They were able to domesticate 

animals and raise them for food and for clothing. Cro-Magnons also 

domesticated plants, having done agricultural farming of crops. We derive 

the name from a rock shelter of that name in the Dordogne We found the 

first remains in France in 1868. 

 

It would seem that the Cro-Magnons were able to create a period unknown 

to any life form. They seemed to have time for “culture.” A number of 
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colored paintings left on the walls of caves are evidence of art, and other 

aspects of their interesting and complex culture.  

 

The Cro-Magnons’ physical characteristics include a high forehead and a 

well-defined chin.   Cro-Magnons appear to be the ancestors of the living 

peoples of southern and western Europe.  

 
Practice Questions: 
 
1. Anthropology is the study of __________. 
 
 a) animals    b) anthros 

 c) humans    d) monkeys 
 
2. Humans belong to the family of ________. 
 
 a) monkeys   b) chimps 

 c) lemurs    d) primates 
 
3. A difference between monkeys and apes is that monkeys 
    have _______. 
 
 a) tails    b) fur 

 c) manes    d) four feet 
 
4. The Gorilla is the largest primate. 
 
 a) true    b) false 
 
5. ___ % of chimp DNA is equal to human's. 
 
 a) 100    b) 98 

 c) 90     d) 80 
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6. The species of Man is ____________. 
 
 a) homo sapiens    b) homo magnon 

 c) sapiens    d) habilus 
 
7. Modern humans appeared about __________ years ago. 
 
 a) 100,000    b) 1,000 

 c) 11,000    d) 300,000 
 
 
8. Homo Sapiens Sapiens is also known as ___________. 
 
 a) Cro-Magnons   b) Neanderthal 

 c) ancient    d) cave man 
 
9. Humans are __________. 
 
 a) omnivores   b) herbivores 

 c) carnivores   d) vegans 
 
10. Apes and monkeys are primates. 
 
 a) true    b) false 
 
 
 
Answers: 
 
1.c     2.d     3.a    4.a    5.b    6.a     7.d     8.a     9.a    10.a 
 

 

 

 

109 



Introductory Biology 
 

 
LESSON 5 THINGS TO REMEMBER 
 

 Anthropologists study the history and behavior of humans and 

ancestors 

 A subset of Physical Anthropology includes forensics 

 Each male gorilla will mate with one female gorilla 

 Apes are part of the primate family and do not have tails 

 Anthropoids are the “human like” group that has flat faces 

 The discovery of Millennium Man was done in 2000 

 There is evidence that Prosimiam Primates fist appeared as early as 

65 million years ago 

 Colored paintings in caves, and a primitive “culture” mark Cro-

Magnon man 

 Cro-Magnons appeared between 40,000 and 90, 000 years ago 
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LESSON 6:  Research in Biology 

 

 
 
In as much as this entire textbook has been devoted to the science of 

biology, you, as the student, already have a great idea about what is on the 

front lines of biological research. Of course, the largest area of research 

now is in microbiology. 

 

However, let us try to understand the nature of research, and what it 

means to do research following the “scientific method”. It is the same in all 

the sciences, including biology, and all the other ones that we will mention 

briefly hereafter. 
 

The acronym TPEPDREQ stands for the eight subdivisions of the scientific 

method: 
 

1. Title     5.  Data 

2. Purpose    6.  Results 

3. Equipment    7.  Error Analysis 

4. Procedure    8.  Questions 
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When one undertakes research, he must first begin with a title of what he is 

going to do. Sure, it can be a “working title,” and it may be changed later, 

as the project goes on to completion. However, it is important to give the 

idea a name; otherwise, you have no idea what you are going to do. 

 

As an example, let us say you wanted to do research on how birds fly. 

Then you may give your project a name, or title, called “How Birds Fly.” 

After that, it is not likely that you will go on to study the social habits of 

professional baseball players. 

 

Next, you want to determine the purpose of the project. In other words, why 

are you doing this research? Nobody starts a research project on, say, how 

birds fly, but then has no idea why he is doing it. How many people roll out 

of bed one day and say, “I’d like to find out how birds fly because it’s 

Tuesday,” or “because ice cream has no bones.” In addition, you cannot 

put down the reason as, “I want a good grade in a class.”  

 

After you know, what you are doing and why, you have to think about what 

you need in order to complete your project. One cannot simply sit on a 

hillside and admire birds in flight, then write a research project on it. One 

must determine if you will need binoculars, camera, cages, measuring 

devices, and so forth. 

 
Then you will have to map out a procedure for what you will do. Make a list 

and check it twice. What will you do, and in what order will you do it? You 
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do not want to catch and kill a bird to study it, and then throw it into the air 

to see how it flies. Dead birds do not fly. 

 

Now you are ready to get to work. This is when you gather your data, make 

your observations, calculate your answers, and so forth. You may include 

photos, sketches, tables of data, or whatever.  

 

We sit down and study what we have, when we are finished gathering 

information. Can you draw any conclusions? What kind of results did you 

have? Were you successful? If so, or if not, why do you think? If it were a 

miserable failure, what could you do next time to make it better? In 

addition, stuff like that.  

 
Surely some errors in your research occurred, somewhere. What were 

they? What caused them? How can you avoid them in the future? What 

would you recommend to another researcher who is planning to do 

research in the same area? In addition, other things like that. 

 
Finally, there may a series of questions that you wanted answered. So, 

answer them, if you can. Alternatively, maybe the research created more 

questions than there were before. Write them down, and use them the next 

time you do research. 
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General Research in Biology 
 

To find out the latest research going on in biology, go to a website near 

you, such as this one: www.genomebiology.com, 01/16/2006. 

You may want to use the following list of famous scientists in biology, who 

made important contribuations. 

 

Biological Scientists Through Time 

 

 

 

 

 

 

 

 

 

Allen, John P.;     American Visionary 

Alling, Abigail;     American Biologist 

Ammann, Karl;     Swiss Anthropologist 

Aristotle;      Greek thinker 

Blizard, Sue;     American Zoologist 

Charlet, David;     American Botanist 

Da Vinci, Leonardo;    Italian Scientist and painter 

Darwin, Charles;     British Biologist 
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De Lamarck, Jean-Baptiste,   French naturalist 

Drake, Frank;     American ExoBiologist  

Friedman, Lou;     American ExoBiologist 

Galenus, Claudius;    Roman Botanist 

Groves, Colin;     Australian Anthropologist 

Haeckel, Ernst Heinrich;   German Biologist 

Haldane, J. B. S.;    British ExoBiologist 

Held, Lewis;     American Geneticist 

Hippocrates;     Greek Scientist 

 

 

 

 

 

 

 

 

 

Hooke, Robert;    British Physicist 

Howell, F. Clark;    American Anthropologist 

Huxley, Thomas;   British Biologist 

Ingenhousz, Jan;   Dutch Physiologist 

Jenner, Dr. Edward;   British Physician and BioMedical Technician 

Leakey, Louis;    American Anthropologist  

Leakey, Mary;    American Anthropologist 

Leigh, Linda;    American Biologist 

Linnaeus, Karol;    Swedish Botanist 
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MacCallum, Taber;   American Biologist 

Magnus, Albertus;   German Botantist 

Mendel, Gregor;    German Biologist 

Miller, Stanley;    American BioChemist 

Nelson, Dawn;    American EcoBiologist 

Nelson, Mark;    American Biologist 

Oparin, Alexander;   Russian ExoBiologist 

Pliny the Elder;    Greek Thinker 

Poynter, Jane;    American Biologist 

Priestley, Joseph;   British BioChemist 

Sagan, Carl;    American ExoBiologist  

Sarmiento,     Esteban; American Anthropologist 

Silverstone, Sally;   American Biologist 

Strait, David;    American Anthropologist 

Tansley, Arthur;    British Biologist 

Theophrastus;    Greek Botanist 
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Urey, Harold;    American BioChemist 

Van Helmont, Jan Baptista;  Dutch BioChemist and Physician 

Van Thillo, Mark;   American Biologist 

Vesalius, Andreas;    Belgian Physician and Physiologist 

Walford, Dr. Roy;   American BioMedical Scientist and Physician 

Williams, Shelly;    American Anthropologist 

 
Research in Anthropology 
 
So far, you have learned a lot about anthropology, and TPEPDREQ 

applies here too. For the latest information on research in this area, check 

out this website: www.lib.utah.edu/ResGuides/anthropology.html, 

01/16/2006. 

 
Research in Paleontology 
 

So far, you have learned a little about paleontology, and TPEPDREQ 

applies here too. This science is a branch of geology that studies the 

fossils of animals that have been dead a long time – like dinosaurs. For the 

latest information on research in this area, check out this website: 

www2.nature.nps.gov/geology, 01/16/2006.  From the Explore Geology 

menu on the left side of the opening page, choose Paleontology, then 

research. 
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5Research in Zoology 

 

So far, you have learned a great deal about zoology, and TPEPDREQ 

applies here, too. This science studies animals.  For the latest information 

on research in this area, check out this website: 

www.hcl.harvard.edu/research/guides/zoology/basics.html, 01/16/2006. 
 

6Research in the Medical Sciences 
 
So far, you have learned a little about the medical sciences, and 

TPEPDREQ applies here, too. This science does research on how to cure 

diseases and help people stay healthy. For the latest information on 

research in this area, check out this website: 

www.msrp.med.ufl.edu/msrpfellowships.shtml, 01/16/2006. 

Practice Questions: 
 
1.  The largest area of research in biology is __________ 
 
 a) microecology   b) anatomy 

 c) biochemistry   d) microbiology 

 

2. Error analysis is not important as a method of doing science. 
 
 a) true    b) false 
 
 
3. The first division of the scientific method is _________. 
 
 a) title    b) experiment 

 c) data    d) publish 
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4. The last division of the scientific method is _________. 
 
 a) summarize   b) publish 

 c) question    d) title 
 
 
5.  The data step comes after the procedures step. 
 
 a) true    b) false 
 
 
6.  _________ was an early Greek thinker. 
 
 a) Aristotle    b) Darwin 

 c) Watson    d) Boyle 
 
 
7. ___________ study fossils of animals and plants. 
 
 a) botanists   b) zoologists 

 c) cryptologists   d) paleontologists 
 
 
8. The scientific method is the same for all sciences. 
 a) true    b) false 
 
 
9. TPEPDREQ are the subdivisions of the scientific method. 
 a) true    b) false 
 
 
10.  It is important to map out a _________ to do an experiment. 
 
 a) task    b) procedure  

 c) window    d) publication 
 

Answers: 

1.d    2.b    3.a    4.c    5.a    6.a    7.d    8.a    9.a   10.b

119 



Introductory Biology 
 

LESSON 6 THINGS TO REMEMBER 

 TPEDREQ is the acronym for the scientific method 

 The 8 steps in the scientific method include title, purpose, equipment, 

procedure, data, results error analysis, and questions 

 You prove or disprove a hypothesis by running an experiment using 

the scientific method 

 Error analysis is important as a method of doing science 

 Redress is not a division of the scientific method 

 The last division of the scientific method is question 

 The data step comes before the results step 

 Botanists study plants 

 The scientific method is the same for all sciences 

 It is important to map out a procedure to do an experiment 
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END OF COURSE REVIEW 

 
 

 Biology means study of life 

 Vegetables are full of antioxidants which help to neutralize the 

damaging effect of oxidizing molecules within the cell  

 When a virus enters a cell, it begins to replicate itself 

 An enzyme is a protein 

 Bacteria have only one type of cell known as a prokaryote 

 Mitosis is the preferred method of reproduction and growth among 

bacteria 

 The energy “power plant” inside a plant cell is called a milochondrium 

 A protozoa is a singled cell life form 

 The study of the origins of one’s family history is called genealogy 

 Heredity is the process when a plant or animal inherits some genetic 

trait from a predecessor 

 Genetic changes and/or errors that seem to be done at random, within 

cells are called mutations 

 Gene flow is when a large subset of a group of animals moves into a 

new region and new genes are introduced to the new region 

 A substance that increases the rate of mutations is called a mutagen 

 Charles Darwin wrote a book about evolution called, On the Origin of 

Species 

 An arthropod is an insect 

 Mammals have their spine and skeleton inside their bodies, thus 

making them vertebrates 

 Apes and monkeys are primates, which imply premier 
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 Members of the human family and its immediate ancestors are 

hominids 

 If the birthrates equals the death rate, then the population reaches 

equilibrium 

 The diet of herbivores excludes animals 

 A habitat in equilibrium with its natural surroundings is called a static 

system 

 Earth is the original biosphere 

 Atmosphere is the air over the Earth and the lithosphere is the upper 

crust of the earth 

 An artificial enclosed environment like a terrarium, which mirrored the 

planet Earth and was self-sufficient, was called Biosphere 2 

 The scientific adventurers lived in Biosphere 2 for 2 years 

 Extinction was the fate of all the other hominids besides homosapien 

 A catalyst speeds up reactions 

 Purchase is certainly not one of the 8 steps in the scientific method 

 An idea to be tested is a hypothesis 

 Our human body is about 70% water 

 There is more nitrogen in our bodies that any other element 

 Zinc is not one of the metals normally a trace element in our bodies 

 The word “bacteria” comes from the Greek word baktron, which means 

rod 

 A “virus” is toxic/deadly 

 A vaccine is a weak form of a virus 

 Alpha Centauri is the closest star system to the Solar System 

 A light year is the distance light travels in one year 
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 Some forms of fungus are eaten, some are nasty, and some are used 

to make beer.  Yeast is that fungus used to make beer 

 Plants make their own food using water, carbon dioxide, and solar 

energy, the process called photosynthesis 

 Those plants with exposed seeds are called gymnosperms 

 Gymnosperms do not include flowers 

 Chimpanzees are not carnivore 

 Arachnids are different from insects because they are poisonous 

 The study of insects and bugs is called entomology 

 Most fish reproduce by the female laying eggs and the male fertilizing 

them 

 Primates are separate from other animals because they have larger 

brains 

 The Rhesus Monkey has a tail which is different from other primates 

 A prosimian is a pre-ape 

 Binocular vision means having two eyes that can detect depth or 3 

dimensions 

 Cro-Magnons are descended from homosapiens 
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