
Biology: 
A Search 
for Order 
in Complexity

Editors and Consultants:
Leslie Mackenzie

David K. Arwine

Edward J. Shewan

Michael J. McHugh

Second Edition

© David Fine



ii

Biology: A Search for Order in Complexity

Original Editors: John N. Moore, M.S., Ed.D.
Harold S. Slusher, M.S., Ph.D.

Original copyright © 1970, 1974 by The Zondervan Corporation, Grand Rapids, Michigan

Copyright to the first edition transferred to Harold S. Slusher in 1991

Biology: A Search for Order in Complexity, Second Edition
Copyright © 2004 by Christian Liberty Press

2008 Printing

All rights reserved. No part of this book may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, without written permission from the publisher. Brief 
quotations embodied in critical articles or reviews are permitted.

A publication of 

Christian Liberty Press
502 West Euclid Avenue
Arlington Heights, Illinois 60004

Editors: Leslie Mackenzie, B.S., M.S.
David K. Arwine, B.S., M.S.
Edward J. Shewan, B.S., M.Div.
Michael J. McHugh, B.S.

Copyediting: Diane C. Olson

Cover and Text Design: Bob Fine 

Graphics: Bob Fine and Edward J. Shewan

Photography: Bob Fine (except where otherwise noted)

ISBN 978-1-930367-92-0 
	 1-930367-92-9

Printed in the United States of America



iii

 Table of Contents

Unit 1—Science: Finding Order in Complexity	 1

Chapter 1: The Scientist and His Methods	 3
WORK OF THE SCIENTIST	 3
1-1 What Is Science?	 3

1-2 The Benefits of Science	 3

1-3 Ancient Science	 4

1-4 How a Scientist Works: The Scientific Method	 4

1-5 Assumptions in Science	 5

1-6 Limitations Scientists Place on Their Work	 6

1-7 Scientists’ Primary Goal: To Be Objective	 6

1-8 Importance of Experimentation	 7

1-9 Inability to Experiment Imposes Limitations	 7

1-10 Cause and Effect and Controlled Experimentation	 7

1-11 Role of Accidental Discovery	 8

GOALS OF THE SCIENTIST	 9
1-12 Purpose	 9

1-13 Truth	 9

1-14 Things May Not Be What They Seem To Be	 10

1-15 All Science Is Useful	 10

SPECIALIZATION OF THE SCIENTIST	 10
1-16 Divisions of Science	 10

1-17 Divisions of Biology	 11

1-18 Characteristics of Living Things	 11

1-19 Contributions of Biology	 12

Chapter 2: Application of Scientific 
Methods to the Insect World	 15
KNOWLEDGE OF INSECTS	 15
2-1 Man’s Search for Order	 15

2-2 Classification of Insects	 15

2-3 Insects in the Natural World	 16

MANAGEMENT OF INSECTS	 17
2-4 Insect Facts	 17

2-5 Use of Insecticides	 18

2-6 Problems of Using Insecticides	 18

2-7 Environmental Controls	 19

2-8 Growing Resistant Crops	 20

2-9 Use of Biological Controls	 20

2-10 Vedalia Beetle and Natural Control	 20

2-11 Some Problems of Biological Controls	 20

2-12 Other Natural Controls of Insects	 21

2-13 Means of Trapping Insects	 21

2-14 Sources of Information About Insect Controls	 21

DESCRIPTION OF COMMON INSECTS	 21
2-15 Insect Pests of Animals	 21

2-16 “Bugs” in the House	 21

2-17 Insects in the Garden	 22

2-18 Beneficial Insects	 23

2-19 Man in a Complex World	 24

Unit 2—Chemical Perspectives in Biology	 25

Chapter 3: Basic Chemical Principles	 27
INSIDE THE ATOM	 27
3-1 Fundamental Particles of Matter	 27

3-2 Atomic Structure	 27

MOLECULAR STRUCTURE	 28
3-3 Chemical Bonds	 28

3-4 Size of Molecules	 30

INORGANIC AND ORGANIC CHEMISTRY	 31
3-5 Inorganic Chemistry	 31

3-6 Water, the “Solvent of Life”	 31

3-7 Organic Chemistry	 33

Chapter 4: Chemical Structure of Biological
Materials	 35
CARBOHYDRATES AND LIPIDS	 35
4-1 Basic Unity of Life	 35

4-2 Carbohydrates	 35

4-3 Lipids	 36

PROTEINS AND NUCLEIC ACIDS	 38
4-4 Amino Acids and Proteins	 38

4-5 Nucleic Acids	 39

4-6 Association of Biopolymers into Cellular Components	 39

Chapter 5: Chemical Transformations 
of Biological Materials	 41
METABOLISM	 41
5-1 Metabolic Reactions	 41

5-2 Living Chemistry	 41

ENZYMES AND ENERGY	 42
5-3 Enzymes	 42

5-4 Biological Energy Relationships	 42

5-5 A Forward Look	 43

Unit 3—The Continuity of Life	 45

Chapter 6: The Nature of Living Things	 47
MORE THAN CHEMISTRY	 47
6-1 Control of Life Processes	 47

6-2 Chemistry Becomes Useful	 47

6-3 Likeness of the Living and the Lifeless	 47

6-4 Action Not Explained by Chemistry	 49

6-5 Conclusions	 50

CELLS	 50
6-6 Unity in Variety	 50



iv

6-7 Cells as Units	 50

6-8 Early Microscopic Work	 51

6-9 Major Parts of Cells	 51

6-10 Types of Cells	 52

6-11 Cell Structure in Man and Animals	 52

6-12 Plant Cells	 54

6-13 Cilia and Flagella	 55

6-14 Origin of Cells	 55

6-15 Cell Division in Animals	 56

6-16 Formation of Sperm and Egg	 57

LAW OF BIOGENESIS	 58
6-17 Life from Life	 58

6-18 Belief in Spontaneous Generation	 58

6-19 Belief in Life from Life	 58

6-20 Quarrel Renewed	 59

6-21 Opponents Persist	 59

6-22 Work on Life in the Air	 60

6-23 Conclusive Demonstration	 60

6-24 The Necessity of an Origin	 61

Chapter 7: The Science of Genetics	 65
HEREDITY	 65
7-1 Heredity and Environment	 65

7-2 Gregor Mendel and Garden Peas	 65

7-3 Incomplete Dominance and Codominance	 67

7-4 Multiple-Gene Interaction	 68

7-5 Multiple Factors	 69

7-6 Multiple Alleles	 69

7-7 Changes in Genetic Materials	 69

APPLIED GENETICS	 70
7-8 Selective Breeding	 70

7-9 Modern Genetics and Improvement of 

Domesticated Organisms	 70

7-10 How Geneticists Combine Desirable Characteristics	 71

7-11 Mendel’s Work Unappreciated	 72

7-12 Johannsen and Selection	 72

7-13 Mutations, a Profit or Loss?	 73

7-14 Applying the Principles of Genetics to 

Human Problems	 74

7-15 Inheritance of Sex	 75

7-16 Sex-linked Traits	 75

7-17 The Inheritance of Intelligence	 76

7-18 Genetics of Blood Types	 76

7-19 Genetics and Parenthood	 78

7-20 Conclusion	 78

THE CHEMICAL BASIS OF GENE ACTION	 79
7-21 Stability of Genes	 79

7-22 Nucleic Acids	 79

7-23 “Breaking” the Code	 81

7-24 How DNA Duplication Occurs	 82

7-25 How RNA Works	 82

7-26 How RNA Gets the Work Done	 83

7-27 Critique of DNA Concept	 85

7-28 Effects of Mutations on the DNA System	 86

POPULATION GENETICS	 87

7-29 Genetic Stability of Populations	 87

7-30 Modern Medicine and Genetic Stability	 87

GENETICS AND THE SPECIES	 88
7-31 Improving the Species	 88

7-32 Human Intelligence	 88

7-33 Improving Human Intelligence	 89

7-34 Eliminating Defective Characteristics	 89

7-35 Genetic Load	 89

7-36 Practicing Eugenics	 89

7-37 Summary	 90

Chapter 8: The Development of the Individual	 93
GROWTH OF THE EMBRYO	 93
8-1 Variety of Development	 93

8-2 Parthenogenesis	 93

8-3 Development of the Fertilized Egg	 93

8-4 Cleavage	 93

8-5 Formation of Germ Layers	 95

8-6 Development of the Chick	 96

EXPERIMENTAL EMBRYOLOGY	 98
8-7 Some Famous Experiments	 98

8-8 Variation in Embryonic Development	 98

8-9 Possible Future Experimentation	 99

8-10 Genetic Control of Development	 99

Unit 4—The World of Living Things	 101

Chapter 9: Classification of Organisms	 103
DEVELOPMENT OF CLASSIFICATION	 103
9-1 The Kinds of Organisms	 103

9-2 Early Methods of Classification	 103

THE SYSTEM OF CLASSIFICATION	 104
9-3 Structural Classifications	 104

9-4 Concept of Fixity of Species	 105

UNCERTAINTIES IN CLASSIFICATION	 106
9-5 What is a Species?	 106

9-6 The Origin of Variation	 107

9-7 Classification Problems: Protista, Monera, and Fungi	 107

Unit 5—Small Plants and Little Animals	 109

Chapter 10: Kingdom Fungi: Non-green Plants	 111
CLASSIFICATION OF FUNGI	 111
10-1 Plants Without Chlorophyll	 111

10-2 Difficulty in Classification	 111

10-3 Slime Molds	 111

10-4 True Fungi	 112

THE MOLDS	 112
10-5 Blue-green Molds	 112

10-6 Bread Molds	 112

10-7 Water Molds	 113

OTHER FUNGI	 113
10-8 Harmful Fungi, Parasitic on Plants	 113

10-9 Yeasts	 115

10-10 Fleshy Fungi: Mushrooms and Toadstools	 115



v

10-11 Puffballs	 116

10-12 Fungi Pathogenic to Man	 116

BENEFITS FROM FUNGI	 117
10-13 Fungi and Medicine	 117

10-14 Fungi as Foods	 117

10-15 Ecological Importance of Fungi	 117

Chapter 11: Viruses, Bacteria, and Other Forms	 121
VIRUSES	 121
11-1 The Problem of Size	 121

11-2 The Nature of Viruses	 121

11-3 Are Viruses Alive?	 121

11-4 Classes of Viruses	 123

11-5 Bacteriophages and Man	 123

11-6 Plant Viruses and Man	 123

11-7 Viral Diseases of Man and Animals	 124

11-8 Interferon	 125

BACTERIA	 125
11-9 The Smallest Living Organisms	 125

11-10 Nutrition and Growth of Bacteria	 126

11-11 Bacterial Reproduction	 127

11-12 Genetic Recombination	 127

11-13 Spore Formation	 127

11-14 Bacteria and Man	 128

11-15 Bacteria in Industry	 128

11-16 Ecological Importance of Bacteria	 128

OTHER FORMS OF MICROORGANISMS	 129
11-17 The Rickettsiae	 129

11-18 Spirochetes	 130

CONTROL OF MICROORGANISMS	 130
11-19 Pathogenic Microorganisms	 130

11-20 Resistance	 130

11-21 Defense Against Pathogens	 130

11-22 Acquired Immunity	 130

11-23 Serum Reactions	 131

11-24 Antibiotics and Chemotherapeutic Agents	 132

Chapter 12: Algae	 135
CLASSIFICATION OF ALGAE	 135
12-1 What Algae Are Like	 135

CHLOROPHYTA: GREEN ALGAE	 135
12-2 General Description	 135

12-3 Protococcus: A Single-Celled Alga	 135

12-4 Chlorella: A Research Organism	 135

12-5 Desmids: Very Beautiful Algae	 136

12-6 Flagellated Algae: Algae That Swim	 136

12-7 Filamentous Algae: The “Moss” in Streams and Ponds	 136

CHRYSOPHYTA: ALGAE IN SHELLS	 137
12-8 General Description	 137

PHAEOPHYTA: BROWN ALGAE AND	
RHODOPHYTA: RED ALGAE	 138
12-9 General Description	 138

DINOFLAGELLATES	 138
12-10 General Description	 138

IMPORTANCE OF ALGAE	 138
12-11 Lichens: Two Plants in One	 138

12-12 The Ecology of Algae	 140

12-13 Economic Importance of Algae	 141

12-14 Some Harmful Effects of Algae	 141

Chapter 13: One-Celled Organisms: The Protozoa	 143
DESCRIPTION OF PROTOZOA	 143
13-1 Classification of Protozoa	 143

13-2 Sarcodina	 143

13-3 Amebic Dysentery	 143

13-4 Ciliates	 144

13-5 Green Paramecia	 145

13-6 Sporozoa	 145

13-7 Mastigophora 	 146

IMPORTANCE OF PROTOZOA	 147
13-8 Ecological Importance of Protozoa	 147

13-9 Economic Importance of Protozoa	 147

13-10 Protozoa and the Evolutionary Theory	 147

MALARIA AND QUININE	 147
13-11 The Control of Malaria	 147

Unit 6—Animal Life	 149

Chapter 14: Animals Without Backbones	 151
ARTHROPODA	 151
14-1 Introduction	 151

14-2 Complex Yet Classified	 151

14-3 Insecta: The Most Important Arthropods to Man	 151

14-4 Characteristics of Insects	 152

14-5 Insect Metamorphosis	 152

14-6 Molting	 154

14-7 Insect Anatomy: The Head	 154

14-8 Thorax and Abdomen	 155

14-9 Internal Anatomy	 155

14-10 Parthenogenesis	 156

14-11 The Nervous System	 157

14-12 Insect Behavior	 157

14-13 Classification of Insects	 159

14-14 Crustacea: Mostly Aquatic Forms	 161

14-15 Arachnida: Spiders, Mites, and Scorpions	 162

14-16 Chilopoda: Centipedes and Diplopoda: Millipedes	 163

ANNELIDA	 164
14-17 Segmented Worms	 164

PLATYHELMINTHES	 164
14-18 General Description	 164

14-19 Planarians	 164

14-20 Flukes	 164

14-21 Tapeworms	 165

NEMATODA or NEMATA	 165
14-22 Round, Smooth Worms	 165

14-23 Parasites of Human Beings	 166

14-24 Worms, Parasitism, and Complexity	 166

PORIFERA	 166
14-25 The Sponges	 166



vi

MOLLUSCA	 167
14-26 Snails	 167

14-27 Mussels	 168

14-28 How Mussels Live	 169

14-29 Value to Man	 170

14-30 Other Molluscs	 170

14-31 Possible Relationships	 170

COELENTERATA	 171
14-32 Hydra	 171

14-33 Types of Cells	 171

14-34 How New Generations Form	 172

14-35 Other Coelenterata and Relationships	 172

14-36 Relation to Natural Selection Processes	 173

ECHINODERMATA	 173
14-37 All Are Marine Forms	 173

14-38 Possible Relationships	 174

14-39 Essential Uniformity in Diversity	 175

PERIPATUS	 175
14-40 A Strange Creature	 175

Chapter 15: Animals With Backbones	 179
MAMMALS	 179
15-1 Introduction	 179

15-2 Characteristics of Mammals	 179

15-3 Diversity Among Mammals	 180

15-4 Mammals in Relation to Man	 182

BIRDS	 182
15-5 Classification of Birds	 182

15-6 A Flying Machine	 182

15-7 Birds of the Past and Future	 183

15-8 Birds in Relation to Man	 184

REPTILES	 185
15-9 General Description	 185

15-10 Turtles	 185

15-11 Life Habits	 185

15-12 Snakes and Lizards	 185

15-13 Recognizing Venomous Snakes	 187

15-14 Avoiding Snakes	 187

15-15 First Aid	 187

15-16 Other Reptiles	 187

AMPHIBIANS	 188
15-17 General Description	 188

15-18 Structure of the Frog	 189

15-19 Life Habits	 189

15-20 Amphibians in Relation  to Man	 189

FISHES	 190
15-21 Classification of Fishes	 190

15-22 Structures of the Perch	 190

15-23 Life Habits	 190

15-24 Habitats	 191

15-25 Other Types of Fish	 191

15-26 Discovery of a Living Fossil	 191

15-27 Relation of Fishes to Man	 192

15-28 Summary of the Vertebrates	 192

Unit 7—The Biology of Man	 193

Chapter 16: Form and Major 
Functions of the Human Body	 195
SKELETAL SYSTEM	 195
16-1 The Internal Skeleton	 195

16-2 Parts of the Human Skeleton	 195

MUSCULAR SYSTEM	 197
16-3 Muscles	 197

16-4 Cellular Structure of Muscles	 198

16-5 Muscular Contraction	 198

16-6 Motor Units and Muscle Tonus	 200

CIRCULATORY SYSTEM	 200
16-7 Circulation	 200

16-8 The Heart	 201

16-9 Blood Flow	 202

16-10 Composition of Blood	 202

16-11 Blood Transfusion	 203

RESPIRATORY SYSTEM	 203
16-12 Gas Exchange	 203

16-13 Breathing Organs	 204

16-14 Gas Composition	 204

DIGESTIVE SYSTEM	 205
16-15 Digestion	 205

16-16 Need for Food	 206

16-17 Vitamins	 206

16-18 Chemistry of Digestion	 208

16-19 Assimilation	 208

EXCRETORY SYSTEM	 208
16-20 Removal of Wastes	 208

16-21 Organs of Excretion	 209

INTEGUMENTARY SYSTEM	 210
16-22 The Integument	 210

Chapter 17: Body Controls and
Human Reproduction	 213
NERVOUS SYSTEM	 213
17-1 Response and Control	 213

17-2 Structures in the Nervous System	 213

17-3 Nerve Impulses	 214

17-4 Divisions of the Nervous System	 214

17-5 Autonomic System	 214

17-6 Sense Organs	 215

17-7 The Eye	 215

17-8 How a Person Sees	 216

17-9 Defects in the Eye	 216

17-10 The Ear	 217

17-11 How a Person Hears	 217

17-12 Ear and Balance	 217

17-13 Protection of the Ear	 217

ENDOCRINE SYSTEM	 217
17-14 Long-term Body Regulators	 217

17-15 Master Gland	 218

17-16 Metabolism and Growth	 218



vii

17-17 Emergency Gland	 220

17-18 A Gland Within a Gland	 220

17-19 The Gonads	 220

HOMEOSTASIS	 220
17-20 Definition of Homeostasis	 220

17-21 Balance in the Body	 220

17-22 Body Fluids	 221

17-23 Temperature Control	 221

17-24 Breathing	 221

17-25 Heartbeat and Blood Vessel Control	 223

17-26 Hunger and Appetite	 223

17-27 Hormones and Homeostasis	 224

17-28 Cybernetics Versus Homeostasis	 224

17-29 Homeostasis: Characteristic of All Living Things	 224

REPRODUCTIVE SYSTEMS	 224
17-30 Reproduction, Unique Among Life Processes	 224

17-31 Internal Development	 224

17-32 Male Reproductive System	 225

17-33 Female Reproductive System	 225

17-34 The Menstrual Cycle	 226

17-35 Fertilization	 226

NARCOTICS, ALCOHOL, AND TOBACCO	 228
17-36 Stimulants and Narcotics	 228

17-37 Alcoholic Drinks	 228

17-38 Tobacco	 229

BEHAVIOR	 229
17-39 External Response	 229

17-40 Behavior of Organisms Without Nerves	 229

17-41 Behavior of Organisms with Nerves	 230

17-42 Innate Behavior	 230

17-43 Learned Behavior	 231

17-44 Difficulties of Studying Animal Behavior	 232

17-45 The Learning Process	 232

17-46 Human Behavior	 232

Unit 8—Plant Life	 233

Chapter 18: Plants Without Conducting Systems	 235
BRYOPHYTA	 235
18-1 General Description	 235

MOSSES	 235
18-2 Importance of Mosses	 235

18-3 Alternation of Generations	 236

18-4 Complexity and Design of Mosses	 237

18-5 Importance of Mosses to Scientists	 237

LIVERWORTS AND HORNWORTS	 238
18-6 Liverworts	 238

18-7 Fossil Liverworts	 238

18-8 Hornworts	 239

18-9 Problem of Relationships 	 239

Chapter 19: Plants With Conducting Systems:
Structure and Growth	 241
PLANTS WITH TUBES: TRACHEOPHYTA	 241
19-1 Description	 241

19-2 Ferns and Horsetails	 241

19-3 Flowering Plants: Gross Structure	 241

CELLS, LEAVES, AND PHOTOSYNTHESIS	 243
19-4 Peculiarities of Plant Cells	 243

19-5 Leaves and Photosynthesis	 243

19-6 Leaf Structure	 244

19-7 Photosynthesis	 246

ROOTS AND ABSORPTIONS	 247
19-8 Root Systems	 247

19-9 Growth in Roots	 247

19-10 Conduction of Substances	 249

19-11 Other Functions	 250

STEMS AND TRANSLOCATION	 251
19-12 Economic Value of Stems	 251

19-13 Form and Appearance of Stems	 251

19-14 Stem Growth and Differentiation	 252

19-15 Stele Arrangements in Stems and Roots	 253

19-16 Stem Function	 253

19-17 Translocation in Stems	 254

19-18 Testing the Cohesion-Tension Theory	 255

PLANT GROWTH SUBSTANCES	 256
19-19 How Plants Grow	 256

19-20 Plant Growth Substances Discovered	 257

Chapter 20: Plants With Conducting Systems:
Flowers, Seeds, and Fruits	 261
PURPOSE OF FLOWERS, SEEDS, AND FRUITS	 261
20-1 Inspiration from Flowers and Fruits	 261

20-2 Plant Reproduction	 261

FLOWERS	 261
20-3 Flower Groups	 261

20-4 Development of Flower Parts	 263

20-5 Structure of Flower Parts	 263

20-6 Sepals	 263

20-7 Petals	 263

20-8 Stamens	 264

20-9 Pistils	 265

20-10 Variation in Flower Structure	 266

20-11 Monocots and Dicots	 267

20-12 Flowers and Sexual Reproduction	 268

20-13 Pollen Tubes	 269

20-14 Double Fertilization	 269

SEEDS	 269
20-15 A Seed, the Ripened Ovule	 269

20-16 External Features of Seeds	 270

20-17 Seed Dissemination	 271

20-18 Seed Dormancy	 271

20-19 Seedlings	 272

FRUITS	 272
20-20 What is a Fruit?	 272

20-21 Growth Substances and Fruit Development	 273

20-22 Seedless Fruit	 273

20-23 Fruits as Food for Man	 274



viii

VASCULAR PLANTS WITHOUT SEEDS	 276
20-24 General Description	 276

20-25 Fossil Study	 276

20-26 Psilopsida	 277

20-27 Psilotum	 277

20-28 Lycopsida	 278

20-29 Sphenopsida	 280

20-30 Filicinae, the Ferns	 282

20-31 Tree Ferns	 284

SEED PLANTS	 284
20-32 General Description	 284

20-33 Pteridospermales	 284

20-34 Bennettitales	 285

20-35 Ginkgoales	 285

20-36 Coniferales, or Cone-Bearers	 285

20-37 Life-Cycle Evolution	 287

Unit 9—Theories of Biological Change	 289

Chapter 21: Weaknesses of Geologic Evidence	 291
INCEPTION OF EVOLUTIONARY THEORY	 291
21-1 Early Opinion Divided	 291

21-2 Lamarck’s Theory: Inheritance of Acquired Characteristics	 291

21-3 Charles Darwin	 292

21-4 Failures of the Darwinian Theory	 292

LACK OF FOSSIL EVIDENCE TO SUPPORT EVOLUTION	 293
21-5 Fossils	 293

21-6 Index Fossils	 293

21-7 Fragmentary Evidence	 294

21-8 Extinct Organisms	 295

21-9 Fossils of Diseased Organisms	 295

21-10 Problems with Fossil Classification	 296

METHODS OF FOSSIL DATING INCONCLUSIVE	 297
21-11 Theoretical Geologic Timetable	 297

21-12 Difficulties with the Geologic Timetable	 299

21-13 Gaps in the Fossil Record	 299

21-14 Arbitrary Process Employed in Fossil Dating	 300

21-15 Assumptions Employed in Absolute Dating	 300

ALTERNATE INTERPRETATION OF THE FOSSIL RECORD	 301
21-16 Other Dating Methods Indicate a Young Earth	 301

21-17 Life Forms with Virtually No Change Evidenced

in the Fossil Record	 301

21-18 Fossils in “Wrong” Formations	 301

21-19 Huge Fossil Beds	 302

21-20 Alternate Interpretations of the Fossil Gaps	 303

Chapter 22: Evidences From Similarities	 305
STRUCTURAL SIMILARITIES	 305
22-1 Similarity and Relationship	 305

22-2 Morphology and Anatomy	 305

DEVELOPMENTAL SIMILARITIES	 306
22-3 Embryology	 306

22-4 Vestigial Organs	 307

BIOCHEMICAL SIMILARITIES	 308
22-5 Biochemistry	 308

22-6 Protective Coloration	 309

MISAPPLICATION OF SIMILARITIES	 310
22-7 Basis of Taxonomy	 310

22-8 Difficulties of Classification Based

on Evolutionary Hypothesis	 312

Chapter 23: Early Man	 315
CLASSIFICATION AND UNIQUENESS OF MAN	 315
23-1 Prehistory of Man	 315

23-2 Classification	 315

23-3 Likenesses of Man and Apes	 315

23-4 Differences Between Man and Apes	 316

SEARCH AND DISCOVERY OF “EARLY” MAN	 317
23-5 Early Skeletons and Artifacts	 317

23-6 Typical Cavemen	 317

23-7 An Accomplished Artist	 317

23-8 One Often Finds What He Looks For	 318

23-9 Peculiar Types in Africa	 320

Chapter 24: Problems for Evolutionists	 323
MECHANISM AND EVOLUTION	 323
24-1 Problem of Mechanism	 323

24-2 Problem of Establishing a New Trait	 324

ORIGIN AND EVOLUTION	 325
24-3 Problem of the Origin of Life	 325

24-4 Difficulty in Oparin’s Theory	 326

TRANSITION AND EVOLUTION	 327
24-5 Problem of Structural Evolution	 327

24-6 Uniqueness of Man as a Problem in Evolution	 327

Chapter 25: Limited Variation Versus
Unlimited Change	 331
GENETIC VARIATIONS	 331
25-1 Description of Variation	 331

25-2 Gene Shifts	 331

25-3 Polyploidy	 332

25-4 Darwin’s Finches	 333

NATURAL SELECTION AND COMPLEXITY	 334
25-5 The Origin of Complexity	 334

25-6 Survival of Less Complex Organisms	 335

CONCLUSIONS FOR UNIT 9	 335
25-7 Assumptions and Limitations of Scientists	 335

25-8 Two Theories on the Origin of Life	 336

25-9 Creationism and Thermodynamics	 337

Unit 10—Ecology and Conservation	 339

Chapter 26: Interrelationships of Living Things	 341
UNDERSTANDING GOD’S CREATION	 341
26-1 Ecology	 341

26-2 Upsetting the Balance of Nature	 341

SYMBIOSIS	 341
26-3 Various Interrelationships	 341

26-4 Disjunctive Symbiosis	 341



ix

26-5 Food Relationships	 343

26-6 Conjunctive Symbiosis	 344

PHYSICAL FACTORS IN ENVIRONMENT	 345
26-7 Gravity	 345

26-8 Light	 345

26-9 Heat Energy	 346

26-10 Water	 346

Chapter 27: Balance of Nature	 349
SOIL	 349
27-1 What is Soil?	 349

27-2 Nonliving Components of Soil	 349

27-3 Soil Organisms	 349

27-4 Minerals in Soil	 350

27-5 Fertilizing Soil	 350

27-6 Soil Reaction	 350

27-7 Alkali Soils	 350

27-8 Acid Soils	 350

27-9 Relation of Soil to Nutrition	 350

CYCLES	 351
27-10 Cycles in Nature	 351

27-11 Hydrologic Cycle	 351

27-12 Carbon Cycle	 351

27-13 Nitrogen Cycle	 352

27-14 Phosphorus Cycle	 353

27-15 Food Webs	 354

Chapter 28: Biogeography	 357
DISTRIBUTION OF ORGANISMS	 357
28-1 Regional Differences	 357

28-2 Principles of Distribution	 357

28-3 Natural Barriers	 357

28-4 Dispersion	 358

BIOMES	 358
28-5 What is a Biome?	 358

28-6 Arctic Biome: Tundra	 358

28-7 Coniferous and Deciduous Forest Biomes	 359

28-8 Grassland Biome	 359

28-9 Desert Biome	 360

28-10 Tropical Rain Forest Biome	 361

28-11 Gradients	 361

28-12 Marine Biome	 362

ECOLOGICAL SUCCESSION	 362
28-13 Movement of Organisms into Unoccupied Areas	 362

28-14 Land Habitat	 363

28-15 Pond Habitat	 363

28-16 Personal Observation	 363

Chapter 29: Conservation:Applied Ecology	 365
DEVELOPMENT OF CONSERVATION	 365
29-1 History of Conservation	 365

29-2 Conservation Today	 366

SOLVING PROBLEMS IN CONSERVATION	 366
29-3 Water Pollution Problems	 366

29-4 Pesticides and Herbicides	 367

29-5 Air Pollution	 367

29-6 Conservation and Man	 368

29-7 The Alleged Problem of Human Overpopulation	 368

29-8 Increased Food Supply	 368

29-9 Attempts at Limiting Population Growth	 368

PLANNING FOR CONSERVATION	 369
29-10 Waterfowl Conservation	 369

29-11 Providing Habitat	 370

29-12 Protecting Natural Areas	 370

29-13 Soil Conservation	 370

29-14 Forest Conservation	 371

29-15 Water Conservation	 372

29-16 Conservation vs. Environmentalism	 372

Epilogue	 375
The True Goal and Effect of Scientific Study	 375

Glossary of Terms	 377

INDEX	 391



x

Acknowledgements
The second edition of this book represents more than two years of editorial activity to 

rewrite and update the text by a team of editors and consultants. Each member has gener-
ously contributed his or her talent and time to this task. Special mention should be made 
of the extensive amount of writing and editing done by Leslie Mackenzie, who taught biol-
ogy at Evangelical Christian Academy (Colorado Springs, Colorado). Her efforts are greatly 
appreciated. Special thanks is also due to the contribution of David K. Arwine, who is the 
Assistant Headmaster and biology instructor at Christian Liberty Academy (Arlington 
Heights, Illinois). In addition, the editorial assistance of Edward J. Shewan and Michael J. 
McHugh is worthy of recognition. Acknowledgment is due to the original coeditors, Drs. 
John N. Moore and Harold S. Slusher, for their editing and contribution to the first edition, 
as well. Dr. Henry M. Morris (Founder and President Emeritus of the Institute for Creation 
Research) and the Board of Directors of the Creation Research Society also gave substantial 
assistance to the original project.

Bob Fine was in charge of the graphics and layout. His contributions and expertise added 
greatly to the overall updating and accuracy of the images. All photographs in the text were 
taken by Bob Fine, except those obtained from various sources, as acknowledged. Another 
person who made a major contribution is entomologist David Fine, former lab manager of 
Butterfly World, Coconut Creek, Florida. Of particular interest are the photographs given by 
William E. Meister, Sr., of his sandal-like fossil print in a trilobite bed. These photographs are 
reproduced from the Creation Research Society Quarterly, Vol. 5, No. 3 (Dec. 1968). In addi-
tion, special thanks is given to Mike Bergmann for permission to photograph fossil specimens 
used in chapter 21. 

Valuable reviews were made for the first edition by Marion E. Cornelius, Professor of 
Chemistry, Biology, and Home Economics at Central Arizona College (Coolidge, Arizona) 
and former Science Supervisor for the Kansas City, Missouri, Public Schools; Dr. P. William 
Davis, Associate Professor, Hillsborough Junior College (Tampa, Florida); Dr. Elton H. Hall, 
Battelle Memorial Institute (Columbus, Ohio); and Dr. John C. Whitcomb, Jr., Professor of 
Old Testament and Director of Post-graduate Studies (Grace Theological Seminary, Winona 
Lake, Indiana).

Grateful acknowledgement is extended to Harold S. Slusher for granting Christian Liberty 
Press permission to utilize copyrighted material from the first edition of Biology: A Search for 
Order in Complexity during its completion of the second edition text.

To all these we express our gratitude. Because of this cooperative effort, Biology: A 
Search for Order in Complexity, Second Edition is a distinctive contribution to the sphere of 
scientific inquiry.



xi

Introduction 
As the title of the book implies, the science of biology is a search for order in the complexity 

of living things. The word biology itself comes from two Greek words, bios (life) and logos (dis-
course). Because life is extremely complex, searching for the orderly processes in biology ranks as 
one of the most challenging adventures in science. It is hoped that this book will motivate readers 
to participate in this adventure.

Progress in any science depends upon the discovery and application of its underlying prin-
ciples; those principles which describe the orderly processes that occur in the midst of change. 
For example, progress came in biology when Mendel discovered that in spite of many changes, 
which showed up in his garden peas from generation to generation during his experiments, there 
was an orderly process behind these changes. He described this orderly process by means of his 
famous laws of genetics. These laws have become the guiding principles employed by plant and 
animal breeders. By means of Mendel’s laws, we can predict, statistically, many of the hereditary 
characteristics that can occur in offspring.

More recent research seeks to find orderly processes at the bio-chemical level. To keep the 
reader abreast of some of the unifying factors at that level, a unit describing the relationships 
between chemistry and the study of biological science has been provided.

Although the unifying theme of the entire text is the orderly processes described by the 
principles of biology, the content is not limited to an exposition of those principles. The book 
also contains a useful and comprehensive background of biological information. This additional 
knowledge of the facts of biology helps the student apply the basic principles and also gives him 
an understanding of the need for a continuing search for the fundamental properties of living 
things.

This book is designed for use as a textbook for high school biology. It has numerous illus-
trations, questions at the end of each section in a chapter, review questions at the end of each 
chapter, “Taking It Further” suggestions, and supplementary material to challenge the advanced 
students. Although the editors acknowledge their indebtedness to many other books (as will be 
seen by the references cited), this textbook has a wealth of new material that has a new approach 
to the subject. It is hoped that the student and teacher will find this nonconventional approach 
refreshing and rewarding.

As you prepare your mind to enter into the rigors of scientific study and the wonders of 
God’s creation, it would be wise for you to follow the noble example of the great scientist, George 
Washington Carver. This brilliant botanist, of the nineteenth and early twentieth centuries, had 
the humility and wisdom to ask the Creator to give him a proper understanding of how to com-
prehend what he was studying in the plant kingdom. Carver himself wrote often of how he would 
begin his day of study with a simple, child-like prayer; “Lord, I don’t understand the mysteries 
and functions of this plant, but I know You do—show me.” May the same Creator God, who gave 
such grace and usefulness to George Washington Carver, strengthen your heart to understand 
that we often have not because we ask not.
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