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populated by millions of different types of living creatures. Each has its own way of

;:::I.Tllt i‘n 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 —

thon. of being alive—in much the same way. The study of these unifying features will be one theme
will also learn how biologists acquire knowledge of living creatures.

in Part 1. We
1

CHAPTER Biology —What Is It About?
Biology is the sum of man's knowledge about life —his own life and that of all other crea-
1 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 attemp(s 10 answer his

biological questions.
CHAPTER Life from Life 19
2 ‘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. :

>HAPTER Basic Structure 38
3 - 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 onelh
another. Yet both are alike in being compesed of cells. Cells were first discovered almg
200 years before their natire was nnderetand wall accoel on 1o 8 oo st s ;
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SART 2 DIVERSITY

yversty among the °“f‘h" microorganiasms, plunts, und nimals i more o
a the fundamental unity i life. Hivtorically, diversity emerped iy modin ::m‘ o
ornt, Lmity continues to be shown in the recopnition that Gifferan s

ically, have & common structural basix in cells, reproduce, evolve, respond W stimuli, smd constituty

parts of an interrelated whole. Yet diversity in life is seon in 1y mithons of different types of Sivi
"

isms ~ the. three principal groups being microorganisms, plants, g antmale. This section
the book will be concerned with the many variations upon the fundamental (heme "
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pART 28 MICROORGANISMS

CHAPTER Beginnings — Viruses - Time '
Several billion years ago the earth was vastly different from what it 1s todey, The primeval
9 seas may have become rich mixtures of organic molecules, Probubly a chance comi

tion of molecules produced a larger molecule (possibly similar to the DNA of sodiy) (he
had a chemical structure giving it & pattern for exact duplication. Slowly, the duplicating
molecules became parts of more complen systems., until they could be called  organisens.
From these humbie beginnings hife spread over the enrth and evolved mto its innumersble
species —cach an experiment in living in a particular way. The viruses of today may tepre-
sent a level of complexity sumilar to that of some of the earliest forms of life. They canno
live independently but require a living cell for thewr life und reproduction. This may be
analogous (o the requirements of the hypothetical first organmms for an envivonment noh

in organic compounds.
CHAPTER Bacteria - Pioneers of Cellular Organization 9%
The bacteria, more complex than the viruses, are the simplest organisms that can be culled
10 cells. They also are the smallest organisms that can be studied with the compound macro-

scope. Their activities are basically those of every living organtsm. Life tn the simplest
cells can be very complex —even to reproduction by sexual means.

CHAPTER Smafll Organisms of Great importance 214

11 Bmd&umﬂm.huhmhmmddy“hmdum
bacteria cause discase is one of the most interesting examples of the methods of sl

M‘M’m iy rmewn rn st widvens St deocle Sa i e Bk W. . A .




‘

Uy

prooms &re Mmore comp,
CHAPTER Molde, Yeasts, and Mush oo yeasts: and '3:; of organisms that cany,, My
the mold®: % ' pg evolt ly upon the green "

Collectively known 88 s jines N ¢ pitimate 8reen
12 i son diﬁiﬂ‘ﬂ",mm mdﬂ“‘w _ they break down the ,
baotenin. They repre ﬁkclh”‘” 'hl"f Mmurﬂdbym'i""'l-l:od‘“
ﬁlﬂw' ‘WM: .ﬂd om

damage '°

pave affected the d;
ammmmxwm@%mm.w Strity,,

products. In another role, A$
tion of the world's population: Sét

CHAPTER  The Trend Toward Complexlty

13 The most successful line o;'mmthdfo o
simplest are the green algee. Jong
of the green land plants. Although W.h:f‘:‘d

plainly seen by the study of present-day

CHAPTER  The Land Turns Green
More. phs million ago,

pounds —and for preventing subsequent loss of g
on land. }hclivemtsmdmomoftodlrl”
ments in the evolution of green land piants.

CHAPTER -W-mmmrwwm
gt ' M.ﬂdwhm‘ﬂ"

15 Life is the child of light. Green plants capture
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HAPTER  Stems and Roots—A Study of Complementarity ‘

16 of Structure and Function i 296
mwmwumawmammwmu
received. The water used in photosynthesis is absorbed by roots and transported to leaves

gl



-“"M;nht:uuu Of the roots and the stem. The rapid movement of materials and the
I Ves are aided by the complex conducting systems that have evolved in the
309

vascular plants,

CHAPTE 'm'““’"ohmmmmmngmm
The pinnacle of evolutionary development of the green plants is the large group charac-
wammammmudenudemwm

It is this group that provides, direct! 's
" , y or indirectly, for nearly all of man
his sheiter, and most of his clothes and fuels.
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PART 2C ANIMALS

CHAPTER The World of Animals

1 8 Green plants are producers; animals are consumers. Given a proper tempe’
necessary inorganic substances, green plants can live wherever there is
can live only where there are green plants or products derived from -
basic dependence defines the boundaries of the world of animals. The
whether of a single-celled organism such as Amoeba or of large and
makes a series of demands on the world of life. These demands can be
the study of one kind of animal and its dependence upon other organisms

nonliving environment.

The Diversity Among Animais —Variations on a Theme
There are probably two million species of animals living today. Fundamental]y, all live

R
the same way, but in detail they 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.
| ' 388

ER Digestion in Multicellular Animals
| 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 capturing food, others in digesting
it, still others in coordinating these activities and additional ones. Digestion is carried out
in a simple sac (in Hydra) or a complex sac (in planarians), a simple tube (in some worms)

or a complex tube (in grasshoppers and many other animals, including man). This chaghi
is & study of one essential aspect of this division of labor — the enzyme-controlled

down of food substances.
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26 Reproduction is a prime attribute of lite. it ey o .m“luv“"“ we Tnt @ rodlWY
divides into two, or it may be sexual, involving thye W

iving W "
Sperm. Sexual reproduction — s0 widespread 0 lh: : et ":\'\::t. L
be the most successful type so far evalved « pv u, (neduskivn

b
makeup of organisms. The reproduction of most Animn

Cthe
CHAPTER The DOV.lopm.nj of Animals oen 8 “ﬂﬂif:;: 0’?“*“"
2 7 :;l;exual reproduction, the union of & ll-'!"‘“ “::: l:’:“;.‘;::::‘mnm tho multie o adult

ilize . hence, iy vasti)

The evei:ﬁl:;togz:rs::l:ihn::tnmd ~ !““"h and cw"m,[ nn uwl““ ':n
are known gy development. Basically, development ¢
Of cells, the differentiation of cells into different 1yPes
cells into the structures of the adult.

CHAPT
En Th. An.’m. of D.v.]opm’nt “‘0‘ ‘”v.wﬂ‘ﬂt- H
28 For centurieg man has speculated on the underlying factors tph:l con
can the fertilized egg. itself a single cell, develop into # com adult body was pre
ﬂf: cells, u‘ssues, and organs? One hypﬂh“ﬂ was thal the 'M' i whs W't
Miniature in the sperm or in the egs. When microscopes were & of roday m“"‘d the
Mmake thf observation that disproved this hypothesis. ’ implicity of the € :
complexity of the adult is a slow development from the
3¢ performing experiments to learn how this comes about.

aspects of the continyit il irst is the
; Y of life by reproducti idered. First 18
' - on m cons _ . Seco
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& hereditary instructions from one generation chang
4 the long-term continuity ~ evolution — based on mutation, recombination of alleles, and
n frequency of alleles because of natyra selection.
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Darwinian Evolution
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PART 4 INTERACTION

At all levels of

biological organizas: .
now to the last of these.‘;":':'i.r:l?w.:;:iﬂu:ﬂh‘:ﬂa i ¢ Ay Gy S oot %

sequence of interact; 8 complete in itself. Its behavior, and life itself, is a
species, and wi th‘:::m ‘:"i“\ other individuals of the same species, with the individuals of diff
_ cntirety of the living and nonliving environments.

CHAPTER Animal Behavior g

3 5 Organisms are constantly active, responding to processes within themselves, to th
presence of other organisms, and to the nonliving environment. Such activities and inte
dependence among organisms are particularly obvious in animals, Biologists analyze {
entire pattern of animal activities in the study of animal behavior,

CHAPTER Checks and Balances in Nature A | 1

36 All organisms are the products of their genetic makeup and their environments. Unde
influence of the environment, evolution occurs, for the environment selects orgal
genetically best suited to survive in certain habital‘s. In each habitat, green plants a
primary producers, and other forms of life are the consumers. The stockpile of ma

in dead organisms is decomposed and returned to living circulation by bacteria, fun
other decomposers. All organisms on carth are part of a great cycle that ultimat
pends on the energy of sunlight. s '

APPENDIX

CHAPTER A World of Ecosystems

37 Plants, animals, and microorganisms, together with the environments in which
make up interdependent units or ecosystems. An ecosystem may be in the opel
in the shallow sea along the shore. On land it may be in a forest, or on mousty
\ands, tundra, or-desert. Each of these, because of physical and biological fache
. a different set of living things. - '
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