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PART 1 UNITY

The earth is populated by millions of different types of living creatures. Each has its own way of
living, but all share the only known kind of structural and chemical organization that means being
alive. Whatever their dissimilarities, plants, animals, and other creatures solve their big problems —
those of being alive —in much the same way. The study of these unifying features will be one theme
in Part 1. We will also learn how biologists acquire knowledge of living creatures.

CHAPTER

1

CHAPTER

2

CHAPTER

3

Biology —What Is It About? 1

Biology is the sum of man’s knowledge about life —his own life and that of all other crea-
tures. This knowledge consists not only of a collection of facts, but more importantly, of
the way these facts are associated and interpreted in general theories. An example of a
biological investigation is the theme of this chapter. The cause of mankind’s most serious

disease, malaria, is used as a case history in showing how man attempfs to answer his
biological questions.

Life from Life 19

Less than a century ago scientists debated furiously the question of whether life could
arise spontaneously from nonliving substances. The far-reaching implications of this
biological question are not necessarily the same for life today and life in its most distant
past. But they are the same for all kinds of living things, as investigation of this biological
problem in terms of life today has abundantly illustrated.

Basic Structure 38

Unifying theories relate isolated facts. Science is at its best when it seeks a new theory
to organize an accumulation of poorly understood facts. One of the greatest unifying
theories of biology is that all, or nearly all, forms of life have a common basic structure.
That this is true is not at all obvious: a fish and a tree really do not seem to resemble one
another. Yet both are alike in being composed of cells. Cells were first discovered almost
200 years before their nature was understood well enough to lead to the cell theory.
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Basic Functions

CHAPTER
4 If nearly all forms of life have a common basic structure — cells — do they aly, -
mon functions? Does life as a fish have anything in common with life a5 ".::f-t\
biological question is closely connected with the history of chemistry — Thy
the argument that life can be understood in terms of the same general law, tha - iy,
all matter Pt .
CHAPTER Living Chemistry
5 Even though all forms of life —all living organisms —exist in full conformity - ¥
patterns that we recognize as the laws of chemistry and physics, the patiery M'::rd

volve complex chemistry and complex physics. Living organmisms are COMPoseq -

that are common in the nonliving world. but these atoms are much more q‘”h

ganized than in nonliving matter. Only in living structures are atoms found orgag;,. .
m"

large molecules of nucleic acids, proteins, carbohydrates. and fats. The cefig of
creatures are composed chiefly of these same classes of chemical substancey h‘

: CHAPTER The Physiology of Cells "
6 A living cell, with its huge number of complex substances, exhibits ceaselegs Chen;
activity. Substances are entering and leaving the cell at all times. as molecules are be

built up and broken down within the cell. Transfers of energy for all the cell's activigie,
occurring constantly. These ceaseless processes of chemical and energy change are

CHAPTER Reproduction —of Cells—of Individuals
7 The most basic characteristic of life is reproduction: that is, the production of new
tures and individuals similar to the existing structures and individuals. Reproc

occurs at different levels of organization. Parts of the cell, such as the chromo
produce new chromosomes. Cells then produce new cells; and individuals, offspr
themselves. In this chapter, reproduction by cells and by individuals is discussed:
of a fundamental feature —the replication and distribution of chromosomes in mit

meiosis.
CHAPTER The Hereditary Materials
8 I .¢ physical basis of genetic continuity can be traced from cell to nu‘.:leus tochr
I, thi~ chapter you will list the requirements for a hereditary material, thef‘be
observations and expermet

tir mvecrles that fulfill these requirements. The
1.+ the hehef that DNA is the hereditary matenal. .
pionc dures. Finally. the manner in which the hereditary in

o it proters of the cell is described.

are used as an inquiry in
structions of DNA'



pART 2 DIVERSITY

Diversity among the earth’s microorean:
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PART 28 MICROORGANISMS
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Beginnings —Viruses—Time . 177

Ss:;’:r:‘l l?‘]::“ years ago t_he eaf'th was vastly different from what it is today. The primeval
. ay have become rich mixtures of organic molecules. Probably a chance combina-
tion of molecules produced a larger molecule (possibly similar to the DNA of today) that
had a chemical structure giving it a pattern for exact duplication. Slowly, the duplicating
molecules became parts of more complex systems, until they could be called “organisms.”
From these humble beginnings life spread over the earth and evolved into its innumerable
species —each an experiment in living in a particular way. The viruses of today may repre-
sent a level of complexity similar to that of some of the earliest forms of life. They cannot
live independently but require a living cell for their life and reproduction. This may be
analogous to the requirements of the hypothetical first organisms for an environment rich

in organic compounds. 3

Bacteria—Pioneers of Cellular Organization 198

The bacteria, more complex than the viruses, are the simplest organisms that can be called
cells. They also ar¢ the smallest organisms that can be studied with the compound. micro-
- s are basically those of every living organism. Life in the simplest

scope. Their activitie -
cells can be very complex—even 10 reproduction by sexual means.

v
Great Importance 214
ze, bacteria were discovered only after the invention of the micro-
l;ecame rapidly recognized, for they are organisms that cause

iviti discovery that
t have man useful activities. The )
i , ethods of science.
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PART 2b PLANTS
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The Trend Toward Complexity

most successful line of plant evolution gave rise to the green plants, of )
\. From their origin in the sea, green algae f"“\'ide& :‘h'w the
Although this happened long ago, the evolutionar angey,

f prcsenl-dny nlgae. Y Sleps o Wil

The
simplest are the green nlgi
of the green land plants.

plainly seen by the study o

The Land Turns Green
b
254

More, shan 400 million years ago, some species of green algae evolved into
could live on land. Until then, the land had been barren and lifeless. Slowly lhem that
a mantle of green - the life-supporting green of photosynthetic organisms. § ":hm
tures and processes, primarily for obtaining water, carbon dioxide, and m:m struc-
pounds —and for preventing subsequent loss of water —became necessary f(:)se Pl:nzm
on land. The liverworts and mosses of today are reminders of some of the early ,,:

ments in the evolution of green land plants.

s — The Link Between Two Worlds m

the energy of sunlight and use it to sy
ds are the sole source of enérgy for nearly

plants that makes photosynthesi
n the living

Photosynthesi

Life is the child of light. Green plants capture
thesize energy-rich compounds. These compoun
all other organisms. The essential substance in green
possible is chlorophyll, which in most land plants is concentrated in leaves. |
leaves, H;O and CO; are used in the manufacture of sugars and amino acids.

Stems and Roots—A Study of Complementarity %5
of Structure and Function \ .
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pART 2C ANIMALS
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The World of Animals 329
(s::::s:lnm:mm Pl‘Od\lCers animals are consumers. Given a proper temperature and the
S, ) - -rg-amc substances, green plants can live wherever there is light. Animals

 Hs . “heretherearegreenplamsorproductsdeﬁvedﬁomgreenphnu.m
basic dependence defines the boundaries of the world of animals. The animal way of life—
whether of a single-celled organism such as Amoeba or of large and complex animals —
m*esawi&ofdemndsonthewoddofﬁfe.ﬂ!cscdemmdscanbeunduswodﬁom

the study of one kind of animal and its dependence uponotherorganismsanduponthc
nonliving environment.

The Diversity Among Animals — Variations on a Theme 348

There are probably two million species of animals living today. Fundamentally, all live
the same way.butinde!ailthey vary tremendously. The many animal species can be
classified into major groups known as phyla. Ten of these phyla include at least 98 percent
of all known animals. The known history of animals begins more than a half billion years
ago, when all their ancestors lived in water. Much later, some of the animals evolved
modifications permitting them to colonize the land.

Digestion in Multicelluiar Animals 388
In animals that have many cells, some degree of specialization, or division of labor, occurs

among the cells. Some of the cells may be specialized in capmringfof)d,o_ugr‘sin@m
it, still others in coordinating these activities and add.itional ones. Digestion is carried ou;
in a simple sac (in H ydra) or a complex sac (in pianana_ns). a ?unple‘ tube (in s;::e wormsw
or a complex tube (in rs and many other, animals, including man).mﬁ:d cm-
is a study of one essential aspect of this division of labor — the enzyme-con

downoffoodmhsmces-
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CHAPTER Excretion and Nomeostasis in Multiceliular Animals .
23 Excretion is the removal from the dudy of chesmcal substances presest W evoes. s atg.
Don 1o water and cardos donde. AT wask poodiacts v anemals unchade ome o mosy

mitrogen compounds such as wred Respuraine m\“mm‘mm whip
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CHAPTER thm o8

24 Multicellutar ammals. with their many types of speciahzed celis, have special meass of
coordinating the activites of all the parts. Coondimation Drought adout @ M geaersl
ways: coatrol by perves and control by chemucal substances kaowa as hormoncs. ador

mation and “orders” are camed from one part of the Dady 1o another by dath the senves

and the hormones.
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CHAPTER Animal Support and Locomotion
2 One of the most obvious characteristics of the animal way of hfe is movement 9::
5 celled ammals may move by cilia. flagella, or by & flowing m?\mn of the cell m:m .
complex ammals move by means of tentacles. wings. feet, AR, amd wn:i:k“.s_
cilia. In many instances the mcvement is dcpcmknt upon the contracton \{ g
contraction made possible by special chemical reactions o
the more complex animals. body movement usually umolwis supfnn:ns Str
the body —a skeleton on the inside. as in man. oron the outside. as



