
1 Why This Book?....................................................................................................... 1
Reference.................................................................................................................. 2

2 Darwin’s Long Shadow.............................................................................................3
References...................................................................................................................9

3 Where Can We Find Approaches to Understanding Evolutionary
Processes?...............................................................................................................11
3.1 The Fuzzy Boundaries of Life ................................................................. 11
3.2 Beginning of Life or Beginning of Evolution?...............................................13
References.................................................................................................................18

4 Perplexing Cats and Demons: Pointers to the Quantum-Physical 
Foundations of Life 25
4.1 Information and Energy from Light................................................................26
4.2 Modification of Light......................................................................................35
4.3 Light Production: Bioluminescence................................................................39
4.4 Strong Pointers but No Definitive Proof: Magnetic Field and 

Molecules Perceived............................................................................. 41
4.5 Ubiquitous, but Not Perceivable, in Basic Life Processes............................. 43
4.6 Boundaries Between Quantum Physical and Macroscopic 

Phenomena: Or, Why All Organisms Consist of Cells......................... 49
4.7 How Does Time Play Its Part?........................................................................ 53
4.8 An Attempted Conclusion.............................................................................. 57
References................................................................................................................ 58

5 General Characteristics and Properties of Organic Life..................................85
5.1 The Basic Unit of All Organisms: The Cell(s)................................................ 85

5.1.1 Challenges of Maintaining Cellular Functionality.............................. 88
5.1.2 Dominance of Unicellular Life Forms................................................ 91
5.1.3 Cell Reproduction in Prokaryotes and Eukaryotes............................ 97
5.1.4 Special Features of Eukaryotic Cells.................................................. 99

https://d-nb.info/1327050137


5.1.5 Cell Scaffold, Cell Motion and Endogenous
Clocks (Zeitgeber).............................................................................102

5.2 Biological Regulatory Variables in the Network of Life Forms...................107
5.2.1 Genetic and Epigenetic Processes in Pro-and Eukaryotes............ 107
5.2.2 Sexual Reproduction: Disentangling a Paradigmatic

Mirror Image.....................................................................................121
5.2.3 Microbiomes: Prokaryotic Moderation of Multicellular

Evolution...........................................................................................127
5.3 Viruses........................................................................................................... 131

5.3.1 Characteristics of Viruses...................................................................131
5.3.2 Interactions with Organisms.............................................................134
5.3.3 Societal Effects of Viral Infections...................................................136

5.4 A Change of Perspective............................................................................... 140
5.4.1 Species: An Outdated Concept?.........................................................140
5.4.2 Simultaneous Go: A Concept for Evolutionary Processes.............. 143

References...............................................................................................................145

6 Information Processes...........................................................................................197
6.1 Roots of Biological Information Processes................................................... 197
6.2 General Characteristics of Cellular and Intracellular Information

Processes...................................................................................................... 201
6.3 Extracellular Information Processes.............................................................207

6.3.1 Abiotic Signals..................................................................................208
6.3.2 Extracellular Biotic Signals..............................................................212
6.3.3 Information Processes in Cell Aggregations....................................219

6.4 Information Processes of Multicellular Organisms.......................................225
6.4.1 General Conditions and Characteristics of Multicellularity......... 225
6.4.2 Relationships Between Life Form and Information Processing ... 230

6.5 Information Exchange in Multicellular Organisms Between Cells
and the Environment.................................................................................... 234
6.5.1 Fungi................................................................................................238
6.5.2 LandPlants........................................................................................240
6.5.3 Animals: Cellular Processes............................................................248
6.5.4 Animals, Coordination of Movement and Information: Neural

Systems............................................................................................ 254
6.5.5 Centralization of Nervous Systems..................................................261

6.6 Overview of Information............................................................................... 269
References.............................................................................................................. 270

7 Biological Energy Transformation.................................................................... 327
7.1 The Basic Pattern........................................................................................... 327
7.2 "Eating Stones": Chemoautotrophy............................................................... 330
7.3 Syntrophy....................................................................................................... 341



7.4 Photosynthesis: An Initial Liberation from Abiotic Contingencies............348
7.5 Heterotrophy: Reduction and Increase of Entropy in Biological

Systems........................................................................................................ 356
7.6 Interactions with Mechanical and Thermal Factors...................................... 364

7.6.1 Plants: At the Limits of Human Imagination.................................... 367
7.6.2 Animals............................................................................................ 378

7.7 Biological Energy Conversion at a Glance...................................................384
References.............................................................................................................. 385

8 Imbalances: Sources of All Change.................................................................... 427
8.1 General Relationships...................................................................................427
8.2 Coping with Complexity...............................................................................430

8.2.1 Self-Organization in the Trajectory of Biological Evolution..........430
8.2.2 Integrating Factors in Biological Evolution...................................... 431
8.2.3 Evolutionary Processes Betwixt Competition and Cooperation . .. 433

8.3 Evidence for Interactions Between Abiotic Factors and Organisms
in the Archaean Eon......................................................................................434

8.4 Bundling of Biological Functions.................................................................440
8.4.1 Origin and Integration of New Life Forms..................................... 440
8.4.2 The "Good" Catastrophe.................................................................. 444
8.4.3 Colonization of New Habitats..........................................................451

8.5 Transition from the Proterozoic to the Phanerozoic: No “Explosion”.......... 454
8.6 Abiotic Framework Conditions During the Phanerozoic...............................459

8.6.1 Influences of Planetary Factors on Dynamics of Terrestrial
Systems 459

8.6.2 The Lithosphere............................................................................... 468
8.6.3 The Hydrosphere............................................................................. 470
8.6.4 Atmosphere..................................................................................... 482

References..............................................................................................................485

9 Biological Evolutionary Lineages in Marine Habitats of the
Phanerozoic..........................................................................................................521
9.1 Fortuity and Self-Similarity in Near-Surface Zones...................................521

9.1.1 Abiotic Factors................................................................................... 521
9.1.2 Interactions with Viruses................................................................... 528
9.1.3 Wolves in Sheep’s Clothing: Mixotrophy......................................... 530
9.1.4 Oceans Are Neither Meadows Nor Farmlands................................. 530
9.1.5 Physiological and Morphological Adaptations................................. 533
9.1.6 Sedentary Existence and Structures in Coral Reefs

and Shallow Water Zones.................................................................. 537
9.2 Deep Seas: Exclusive Largest Habitat of Animals........................................ 538

9.2.1 Evolution of Intrinsic Rules in Exclusively Heterotrophic
Systems............................................................................................ 538



9.2.2 The Benthic Zone: Life in the Transitional Realm.......................... 540
9.2.3 An Experimental Arena for Morphological Differentiation of

Animals.............................................................................................542
9.2.4 Utilization of Larger Habitation Zones: Mobile Life Forms.......... 544

9.3 Early Differentiation and Ongoing Adaptations........................................... 547
9.3.1 Possible Triggers for Metazoan Evolution........................................ 550
9.3.2 Factors Influencing the Evolution of Metazoans...............................551
9.3.3 Development of Basic Construction Plans in Vertebrates.............. 554
9.3.4 Collapse and Regeneration...............................................................554
9.3.5 Emigration and Multiple Returns of Tetrapods.................................559
9.3.6 Smooth Transitions........................................................................... 561

References...............................................................................................................562

10 Biological Evolutionary Lineages in Terrestrial Habitats in
the Phanerozoic.....................................................................................................599
10.1 Land Plants as Shapers of New Habitats................................................... 599
10.2 Early Phase of Terrestrial Colonization: Many Assumptions but Few

Clues...........................................................................................................602
10.3 Different Pathways for Colonization of Land Surfaces by

Animals: Optional Pathways through the Subsurface................................ 605
10.4 Terrestrial Vegetation: Differentiation Between Abiotic and Biotic

Factors.........................................................................................................609
10.5 Terrestrial Vegetation: Heterarchical Dynamics and Structural

Differentiation............................................................................................ 613
10.6 Terrestrial Fauna: Evolution under the Dynamic Conditions 

of Vegetation....................................................................................616
10.7 The Slow Pendulum of Reciprocal Stimulation.......................................... 618
References...............................................................................................................624

11 Epilogue................................................................................................................. 641
11.1 Relativity of Evolutionary Processes.......................................................... 641
11.2 Evolutionary Risks Arising from Self-referential Feedback Loops.......... 643
References...............................................................................................................648

Index...............................................................................................................................651


