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Introduction



Extinction of the dinosaurs

For images and artists impressions see:

� http://www.armaghplanet.com/blog/what-killed-the-

dinosaurs.html

� http://news.nationalgeographic.com/news/2013/13/1302

12--chicxulub-asteroid-dinosaurs-volcano-mass-12--chicxulub-asteroid-dinosaurs-volcano-mass-

extinction-environment-science/

� http://www.sciencemag.org/news/2016/11/update-

drilling-dinosaur-killing-impact-crater-explains-buried-

circular-hills



Evolutionary catastrophes

Events on Earth that were geologically sudden, had global 

effects, and caused mass extinctions and major transitions 

in the history of life on Earth.



Starting points

� evolutionary creationism: the science of evolution gives 

the best description for how God brought about the 

diversity of life on earth (biologos.org). 

� modern science―although always open ended―gives a � modern science―although always open ended―gives a 

correct overall perspective on the 13.8 Ga history of the 

universe and the 4.6 Ga history of the Earth and life on 

it.

http://biologos.org/common-questions/christianity-and-science/biologos-id-creationism



Starting points

John H. Walton (2009): The Lost World of Genesis One:

� Genesis 1 is not an account of material origins but an account 

of functional origins, specifically focussing on the functioning 

of the cosmos as God’s temple. (p. 92)

� Science cannot offer an unbiblical view of material origins, 

because there is no biblical view of material origins aside from 

the very general idea that whatever happened, whenever it 

happened, and however it happened, God did it. (p. 112)

� ... the distinction between “natural” and “supernatural” is not 

readily evident in the Old Testament and its world. ... The 

ancients were not inclined to distinguish between primary and 

secondary causation, and everything was attributed to deity. 

(p. 114)



Two kinds of science books

Extraordinary complexity in living organisms

� T. Allen & G. Cowling: The Cell: A Very Short Introduction 

(Oxford UP 2011)

� D. L. Nelson & M. M. Cox: Lehninger Principles of 

Biochemistry (Macmillan 2013)Biochemistry (Macmillan 2013)

� F. Collins: The Language of God (Free Press 2006)

Extraordinary catastrophic events in Earth history

� K. J. Hsü: The Great Dying (Harcourt Brace Jovanovich 1986)

� V. Courtillot: Evolutionary Catastrophes (Cambridge UP 1999)

� D. H. Erwin: Extinction: How Life on Earth Nearly Ended 250 

Million Years Ago (Princeton UP 2006)



Complexity and contingency

Complexity in living organisms

� self-sustaining (metabolism)

� self-regulating (homeostasis)

� signalling / communication multiple functionalities,

� response to stimuli information in DNA� response to stimuli information in DNA

� ability to reproduce

� ability to adapt and evolve

Paley’s watch

� durable materials

� a single engineered functionality

� a finite energy source (spring)



Complexity and contingency

� A contingent event is an event which could have not 
been, an event which is not necessary.

� Contingency is opposed to necessity.  Contingent things 
are not necessarily true and not necessarily false, but are not necessarily true and not necessarily false, but 
dependent on something that is not contingent.

� Contingency differs from possibility, which also includes 
statements which are necessarily true.

Wikipedia: Contingency (philosophy)



Complexity and contingency

Contingencies in the history and evolution of life on Earth:

� Plate tectonics → continental drift

� Evolutionary catastrophes → mass extinctions 

Plate tectonics affects:

� climate (ice caps, ocean currents)

� continental shelves (rich in life)

� volcanism

� mountain building

� habitat for life

and therefore influences the evolution of life on Earth.



Complexity and contingency

� Christians have been very eager to attribute the 

complexity in biological organisms to the specific actions 

of God.

� The ultimate question we are dealing with here is: � The ultimate question we are dealing with here is: 

Could God have something to do with contingent events, 

in particular those events that have led to evolutionary 

catastrophes?



Complexity and contingency

� If evolutionary catastrophes are somehow linked to 

divine providence, then this raises profound questions in 

relation to the goodness of God.

� If we exclusively seek for God’s actions in complexity � If we exclusively seek for God’s actions in complexity 

(e.g. intelligent design), then the question as to why God 

did not intervene to prevent evolutionary catastrophes 

becomes acute.



Mass extinctions



Early 19th century

Two schools of thought in geology:

� Catastrophism: geologic periods characterised by 

specific faunas punctuated by global catastrophes.  No 

or little modification of species between two 

catastrophes.catastrophes.

� Uniformitarianism:  all geologic phenomena must be 

explained by slow processes still in existence, that have 

not varied in nature and intensity.  Perceived 

catastrophes are in fact due to slow processes acting 

over immense periods of time.

A. Hallam: Great Geological Controversies (Oxford UP 1989)



Uniformitarianism

Uniformitarianism ultimately triumphed → great branches of 

modern geology.

20th century: gradual realisation that catastrophes have 

happened in Earth history.

� Substantive uniformitarianism:  All geologic phenomena must 

be explained by slow processes still in existence, that have 

not varied in nature and intensity.

� Methodological uniformitarianism:  natural laws are constant 

in time and space and no hypothetical and unknown process 

can be invoked if observed historical results can be explained 

by presently observable processes → catastrophes can be 

studied scientifically.
D. N. Livingstone: Darwin’s Forgotten Defenders (Eerdmans 1987)



Mass extinctions

� Normal extinctions: the result of normal evolution of 

species within a community in perpetual interaction with 

a slowly changing environment.

� Mass extinctions: events in which a great many species � Mass extinctions: events in which a great many species 

from most groups disappear almost simultaneously.
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Raup & Sepkoski data

� Raup & Sepkoski (1982) used Sepkoski’s Compendium of Fossil 

Marine Families (Sepkoski 1982) to perform the first rigorous 

quantitative analysis of evolutionary dynamics on a global scale.  

Raup & Sepkoski (1982) statistically identified the big five mass 

extinctions.extinctions.

� Today, the standard data source for general analyses of mass 

extinction is Sepkoski (2002) A Compendium of Fossil Marine 

Animal Genera, (ed. D. Jablonski, M. Foote, Bull. Am. Paleontol. 

363:1-560). 

� This lists some 36,000 genera with stratigraphic ranges 

(appearance and disappearance) in 165 substages (successions 

of rock strata).  

� It is the taxonomically and stratigraphically most highly resolved 

comprehensive global database on marine diversity available.



The big five

65

252

201

375

444

Bambach 2006: Annu. Rev. Earth Planet. Sci. 34 127-155 (figure 1)
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Causes of mass extinctions

bolide volcanism cooling warming regression anoxia /

impact transgression

Late Precambrian �

Late early Cambrian � �

Late Cambrian biomeres � �

End Ordovician � � � �End Ordovician � � � �

Frasnian-Famennian � � �

Devonian-Carboniferous � �

Late Guadeloupian �

End Permian � � � �

End Triassic � � � �

Early Toarcian � � �

Cenomanian-Turonian � �

End Cretaceous � � � � �

End Paleocene � � �

Late Eocene �

� probable link � possible link

Data from Hallam 2004: Catastrophes and Lesser Calamities (Oxford U P)



2 biggest mass extinctions

Permian - Triassic extinction

� 252 Ma, boundary between Paleozoic and Mesozoic eras

� largest extinction: killed 57% of all families, 83% of all genera 

and 90% to 96% of all species

� several possible causes have been suggested; most recently � several possible causes have been suggested; most recently 

attributed to the combined effect of two episodes of large 

scale volcanism

Cretaceous - Paleogene (K-T or K-Pg) extinction 

� 65 Ma, boundary between Mesozoic and Cenozoic eras

� second-largest extinction: about 17% of all families, 50% of all 

genera and 75% of all species became extinct

� cause: large scale volcanism + asteroid impact



The 6th big extinction

� Human domination of the planet has vastly increased the 

extinction rate, by a factor of 10,000, and consequently 

the extinction half of evolution is very evident to us.  If 

current human-induced extinction rates continue, much 

of the current diversity of macroscopic life will be gone in of the current diversity of macroscopic life will be gone in 

a few hundred years.

C. H. Langmuir & W. Broecker: How to Build a Habitable Planet (Princeton U. P., 2012), p.  428



The K-T Asteroid



The K-T Asteroid

� 1953: first suggestion (Kelly & Dachille) that an asteroid was 

responsible for the extinction of the dinosaurs.

� 1980: a team of researchers led by Nobel prize-winning 

physicist Luis Alvarez, his son, geologist Walter Alvarez, and 

chemists Frank Asaro and Helen Vaughn Michel discovered chemists Frank Asaro and Helen Vaughn Michel discovered 

that sedimentary layers found all over the world at the 

Cretaceous–Paleogene boundary contain a concentration of 

iridium hundreds of times greater than normal.

� Evidence: chondritic meteorites and asteroids contain a much 

higher iridium concentration than the Earth's crust.  The 

isotopic ratio of iridium in meteorites is similar to that of the 

Cretaceous–Paleogene boundary layer, but significantly 

different from the ratio in the Earth's crust.



The K-T Asteroid

� Estimated size of the asteroid: 

10-15 km in diameter.

� Chicxulub Crater (Yucatan, 

Mexico): 1970s structure 

identified, 1990 impact feature 
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identified, 1990 impact feature 

(under 600 m of sediments).

� In March 2010, an international 

panel of scientists endorsed the 

asteroid hypothesis, specifically 

the Chicxulub impact, as being 

the cause of the extinction, and 

also ruled out other theories 

such as large scale volcanism. 

Luis and Walter Alvarez at the K-T 

Boundary in Gubbio, Italy, 1981
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The K-T Asteroid

Effects:

� A cloud of super-heated dust, ash and steam, blocking 

sunlight and preventing photosynthesis for a few years.  

This would account for the extinction of plants and 

phytoplankton and of all organisms dependent on them, phytoplankton and of all organisms dependent on them, 

including predatory animals as well as herbivores.

� Huge shock waves triggering global earthquakes and 

volcanic eruptions.

� Mega-tsunami hitting the coastline of the southern USA.

� Global firestorms may have resulted as incendiary 

fragments from the blast fell back to Earth. 



PALEOMAP Project: http://www.scotese.com/images/066.jpg



Christian responses



David Wilkinson

“The Earth is not only under threat 

from human abuse of the environment 

but also because of the possibility of 

collision with either a comet or an 

asteroid.” (p 8)asteroid.” (p 8)

“The challenge of this to Christian 

theology is a reminder of the fragility of 

the Earth environment for the 

development of life.  If God is seen to 

be in the creative process of evolution, 

then the wastefulness of such a 

process shown in mass extinctions 

needs to be taken seriously.” (p 9)



Thomas Torrance

� “... the universe has been given a 

distinctive existence of its own, utterly 

different from God’s.  We describe it as  

contingent for it depends on God entirely 

for its origin and for what it continues to be for its origin and for what it continues to be 

in its existence and its order.” (p. vii)

� Physical evil or disorder in nature. (ch. 4)

� “It is difficult not to think that somehow 

nature has been infiltrated by an extrinsic 

evil.” (p. 123)

� Man’s priestly and redemptive role in the 

world. (ch4, §vi)



Bob White

� Focuses on natural disasters and 

their impact on human beings.

� Mentions the K-T asteroid, 

remarking that the probability for 

such a major impact in the near such a major impact in the near 

future is extremely small. (p. 94)

� Extreme events “are the natural 

outworking of physical processes on 

Earth, that we can study and begin 

to understand. (p. 129)

� ... to hugely reduce the impact of 

disasters. (p. 183)



Greg Boyd

Evolution as Cosmic Warfare: A Biblical Perspective on 

Satan and “Natural” Evil. (Chapter 8 in Creation Made 

Free: Open Theology Engaging Science):

� Massive violence, suffering and waste in the evolutionary 

process (Darwin: nature red in tooth and claw).process (Darwin: nature red in tooth and claw).

� Natural disasters like earthquakes, tsunamis, hurricanes, 

droughts and famines.

� God wasn’t the only agent involved in the evolutionary 

process: Satan and other malevolent cosmic powers 

have also been involved.

� God is able to bring good out of evil.



Greg Boyd

� Satan and other malevolent forces can and do affect 

natural processes.

� In relation to “the cosmic foes Yahweh has been battling 

throughout history”, Boyd remarks:

“This of course doesn’t imply that there is a specific 

demonic Power behind every life-threatening storm.  But it 

does suggest that life-threatening “natural” disasters were 

not part of God’s original design for creation.  Such 

disasters are somehow connected to the notion that the 

present world is under the destructive influence of Satan 

and demonic powers.



John Walton

� Non-order: chaotic, not inherently evil, but 

can have disastrous or evil effects. (p. 136)

� Disorder is evil in nature and intent. (p. 136)  

Disorder is the result of sin ... (p. 151)

� “We now live in a world characterized in part 

by non-order because it remains in process 

of being ordered―a process that is 

hampered because humans have not filled 

the role for which they were created.  This 

non-order is reflected in natural disasters, 

disease and pain, among many other 

things.” (p. 151)



Simon Conway Morris

“My guess is that without the end-

Cretaceous asteroid impact and in 

due course progressive planetary 

refrigeration, the appearance of 

the hominids would have been the hominids would have been 

delayed by approximately 30 Ma.” 

(p 222)



Simon Conway Morris

� Jupiter purged the inner solar system from bodies left over 

from planet formation, and deflects objects heading towards 

the inner solar system.

� An occasional impact may be beneficial by giving new animal 

groups new ecological opportunities.groups new ecological opportunities.

� It is widely believed that the extinction of the dinosaurs 

(reptiles) provided the opportunity for widespread radiation of 

the mammals.

� Likely that the mammalian radiation would have been delayed 

rather than not happened.

� Cooling of the Earth’s climate culminating in the Pleistocene 

Ice Ages put warm-blooded animals at the advantage.



Simon Conway Morris

� Life appearing on an arbitrary planet is highly 

improbable.  Once life has commenced, evolution of 

intelligent beings is almost inevitable.

� Convergence in evolution: the historical course of nature � Convergence in evolution: the historical course of nature 

is strongly selection-constrained along certain pathways 

and to certain destinations.

� For examples of convergence see: 

http://www.mnn.com/earth-matters/animals/blogs/8-

uncanny-examples-convergent-evolution



Earth science perspective



Mass extinctions and evolution

Hsü 1986: The Great Dying

� Survival of the luckiest: chance, not superiority, presides over 

who shall live and who shall die (p.22, 24).

Raup 1991: Extinction - Bad Genes or Bad Luck ?Raup 1991: Extinction - Bad Genes or Bad Luck ?

� Extinction eliminates species and reduces biodiversity, so that 

ecological and geographic space is available for innovation   

(p. 187).

� Extinction is evidently a combination of bad genes and bad 

luck (p. 191).

� Extinction by bad luck merely adds another element to the 

evolutionary process, operating at the level species, families, 

and classes rather than the level of local breeding populations 

of single species (p. 192).



Mass extinctions and evolution

Gould 1989: Wonderful Life - The Burgess Shale and the Nature 

of History

� Wind back the tape of life to the early days of the Burgess 

shale; let it play again from an identical starting point, and the 

chance becomes vanishingly small that anything like human chance becomes vanishingly small that anything like human 

intelligence would grace the replay (p. 14).

Conway Morris 2003: Life’s Solution – Inevitable Humans in a 

Lonely Universe

� Life appearing on an arbitrary planet is highly improbable.  

Once life has commenced, evolution of intelligent beings is 

almost inevitable.

� Replay the tape of life and you will get very similar results.



Langmuir and Broecker

� Chapter 14 

Dealing with the Competition

The roles of Evolution and Extinction 

in Creating the Diversity of Life

� Chapter 17

Planetary Evolution

The Importance of Catastrophes and 

the Question of Directionality



Ward and Brownlee

� Chapter 15 gives an overview of possible 

causes of mass extinctions.

� “Perhaps it can be argued that instead of 

deleterious to diversity, they are actually 

forces that increase diversity. (p. 171)forces that increase diversity. (p. 171)

� “... The extinction of the dinosaurs paved 

the way for the evolution of many new 

types of mammals ...” (p. 171)

� “Today, in our world, biodiversity is higher 

than it has been at any time in the past 

500 million years.”



Asteroid Impacts



Impact Craters on Earth

http://www.passc.net/EarthImpactDatabase/Worldmap.html



Manicouagan

https://www.nasa.gov/content/manicouagan-crater



Impact Craters on Earth

http://www.passc.net/EarthImpactDatabase/:  190 confirmed impact structures, ranging from 13 m to 
160 km in diameter.  15 biggest impact structures:

name location diameter (km) age (Ma)

Woodleigh Western Australia 40 364      ± 8

Montagnais Nova Scotia, Canada 45 50.5   ± 0.76

Kara-Kul Tajikistan 52 < 5Kara-Kul Tajikistan 52 < 5

Siljan Sweden 52 376.8   ± 1.7

Charlevoix Quebec, Canada 54 342      ± 15

Tookoonooka Queensland, Australia 55 128      ± 5

Beaverhead Montana, USA 60 ~ 600

Kara Yugorsky Pen., Russia 65 70.3   ± 2.2

Morokweng South Africa 70 145.0   ± 0.8

Manicouagan Quebec, Canada 85 214      ± 1

Acraman South Australia 90 ~ 590

Popigai Siberia, Russia 90 35.7   ± 0.2

Sudbury Ontario, Canada 130 1850      ± 3

Chicxulub Yucatan, Mexico 150 64.98 ± 0.05

Vredefort South Africa 160 2023      ± 4



http://www.nasa.gov/jpl/bolide-events-1994-2013/



The Nice model

Currently the most realistic model for the dynamical evolution of the 
Solar System.  It proposes the migration of the giant planets from an 
initial compact configuration into their present positions in order to 
explain historical events including the Late Heavy Bombardment of the 
inner Solar System, the formation of the asteroid belt, the Kuiper belt 
and the Oort cloud.

Image: https://en.wikipedia.org/wiki/Nice_model



http://backalleyastronomy.blogspot.ie/2015_11_01_archive.html



The Moon

� Formation: giant-impact hypothesis.

� The Moon causes Lunar tides

� It stabilizes the tilt of the Earth’s spin axis relative to the � It stabilizes the tilt of the Earth’s spin axis relative to the 

orbital plane, which ensures a more evenly distribution of 

sunlight.

� It slows the Earth’s rotation

� It may be responsible for the maintenance of the 

geodynamo, which produces the magnetic field of the 

Earth

Ward & Brownlee 2000: Rare Earth (Copernicus 2004) p. 222

http://www2.cnrs.fr/en/2735.htm



Water on Earth

Conditions for complex life to originate and be maintained 

on a planet: 

� A large enough water supply to sustain sizable oceans

� Water must have migrated from the interior to the 

surface and/or delivered from outer spacesurface and/or delivered from outer space

� Water must not be lost into outer space

� Water must exist largely in liquid form

Plate tectonics plays a role in all these criteria.

Ward & Brownlee 2000: Rare Earth, p. 208



Water on Earth

Earth is about 0.5% water by weight.  Possible sources:

Cool early Earth:

� Internal: from the planetesimals that took part in the 

accretion of  the Earth during the formation of the Solar 

System, and brought to the surface by leakage and System, and brought to the surface by leakage and 

volcanism.

Hot early Earth:

� External: dumped by water-rich comets (from the Kuiper 

Belt and Oort Cloud) colliding with the Earth

� External: dumped by asteroids (from the asteroid belt) 

colliding with the Earth



Philae lander

Rosetta spacecraft

Comet 67P/Churyumov–Gerasimenko 

http://sci.esa.int/rosetta/



Deuterium-to-hydrogen ratio in the Solar System

http://sci.esa.int/rosetta/55116-rosetta-fuels-debate-on-origin-of-earths-oceans/



Large Scale Volcanism



Volcanic eruptions

http://www.esf.org/fileadmin/Public_documents/Publications/Natural_Hazards.pdf (figure 12)



Large Igneous Provinces

� LIPs represent enormous outpourings of predominantly 

basaltic magma that commonly cover areas of 105 km2

or more. 

� Assumed to be caused by mantle plumes.� Assumed to be caused by mantle plumes.

� The largest appear to occur in ocean basins, where giant 

plateaus such as the Ontong Java Plateau in the 

western Pacific and the Kerguelen Plateau in the Indian 

Ocean have formed. 

� Flood basalts occur on continents, eg. Columbia Plateau 

in the Pacific Northwest, Deccan Traps in India, etc., 

sometimes associated with continental breakup.



Large Igneous Provinces

Province Region Age (Ma) Area (106 km2) Volume (106 km3)

Columbia River Basalt Northwestern United States 16.5 - 14.5 0.164 0.175

Ethiopia-Yemen Flood Basalts Yemen–Ethiopia 31 - 29 2 0.35

North Atlantic Igneous Province Northern Canada, Greenland, Faeroe 
Islands, Norway, Ireland, and Scotland

62 - 58 1.3 6.6

Deccan Traps India, Southern Pakistan 66 1.8 8.6

Madagascar Madagaskar 90 - 84 1.6 4.4

Kerguelen, Rajmahal Traps Eastern India 110, 86 6 / 9.1Kerguelen, Rajmahal Traps Eastern India 110, 86 6 / 9.1

Ontong-Java Plateau Pacific Ocean ~122 1.9 44.4

Paraná and Etendeka traps Brazil–Namibia 134 - 129 2 >1

Agulhas Plateau Southwest Indian Ocean, South 

Atlantic Ocean, Southern Ocean

140 - 95 0.3 1.2

Karoo-Ferrar Province South Africa, Antarctica, Australia, 

and New Zealand

183 - 179 0.15–2 5

Central Atlantic magmatic 

province

Northern South America, Northwest 
Africa, Iberia, Eastern North America

204–191 7 2.5

Siberian Traps Siberia, Russia 251 - 249 1.5–3.9 0.9–2.0

Emeishan Traps Southwestern China 258 0.25 ~0.3

Viluy Traps Siberia, Russia 364–377 0.32 ~1

Warakurna Large Igneous Pr. Australia 1078–1073 1.5

Incomplete list based on http://www.largeigneousprovinces.org/record and 
https://en.wikipedia.org/wiki/Large_igneous_province



https://www.awi.de/en/science/geosciences/geophysics/research-focus/

large-igneous-provinces.html



Deccan Traps (Wikipedia)

www.princeton.edu



Effects of large scale volcanism

Massive injection of CO2, dust, ash and sulphur in the atmosphere. 

Short term effects: 

� Volcanic winter: reduction of temperature for 1-10 years after each major 

eruption.

� Acid rain: abundant rains of sulfuric acid.� Acid rain: abundant rains of sulfuric acid.

Long term effects:

� The oceans would not have been able to dissolve CO2, which therefore 

would have accumulated in the atmosphere and in surface waters.

� Considerable reduction in photosynthesis 

� Production of calcium carbonate by single-cell algae, resulting in a “dead 

ocean”

� Greenhouse effect.

(Iridium anomaly and shocked quartz cannot be explained by massive 

volcanism and are associated with asteroid impacts.)



The P-T boundary

� Mass extinction at the end of the Paleozoic era, at 250 Ma, between the 

Permian and Triassic periods.  Most extensive extinction: estimated 95% of 

all species disappeared, both land and marine species.

� Some evidence for another crisis 8 Ma earlier.

� Almost all continents had joined together in supercontinent Pangea.� Almost all continents had joined together in supercontinent Pangea.

� Siberian Traps cover 350,000 km2 with cumulative thickness of 3700 m in 

places.

� Geochronological work: age measurements by several laboratories 

clustering around 250 Ma.  Siberian Traps must have been deposited in 

less than 1 Ma.

� Magnetic work: one main geomagnetic reversal in the volcanic stack.

� No layers with abnormal iridium concentrations found so far.



Heat inside the Earth

� Sources:

Radioactive decay

Primordial heat, resulting from the formation of the Earth

Gravitational and rotational energy of the Earth-Moon-Sun Gravitational and rotational energy of the Earth-Moon-Sun 

system

� Heat transport in the mantle is mainly through convection 

currents, which drive plate tectonics.

� The Earth’s magnetic field is produced by a self-

sustaining dynamo effect induced by fluid motion in the 

outer core.



Earth’s magnetic field

� The solar wind is a stream 

of charged particles –

mainly electrons, protons, 

alpha particles (helium 

nuclei) – emitted by the nuclei) – emitted by the 

Sun.

� The Earth’s magnetic field 

acts as a shield against 

much of extraterrestrial 

radiation.  The atmosphere 

acts as a protective blanket 

against the remainder.

http://lasp.colorado.edu/home/mop/files/
2012/04/1Msphere.jpg



If the heat flow would stop

� The magnetic field of the Earth would cease, and the 

Earths atmosphere would be eroded by the Solar wind 

(example: Mars).

� No volcanism producing CO2, leading to removal of CO2

from the atmosphere via weathering of rocks, causing from the atmosphere via weathering of rocks, causing 

Earth to freeze over.

� Plate tectonics would stop.

� Mountains would erode and eventually (few tens of Ma). 

the Earth would be covered by a shallow global ocean

� Life on land would become extinct.

� Nutrients from the land would lessen, leading to reduced 

marine life.
Ward & Brownlee 2000: Rare Earth (Copernicus 2004) p. 204



Conclusions



Conclusions

� Human behaviour and human diseases strongly point 

towards the Fall and cosmic warfare.

� Evolutionary catastrophes are caused by natural events 

and processes.  It is difficult to see clear malign intent and processes.  It is difficult to see clear malign intent 

behind the causes of these catastrophes.  There are 

good indications that these events and processes have 

beneficial aspects for life on Earth.

� We are currently witnessing the start of a sixth large 

mass extinction, caused by the actions of human beings, 

including most Christians.



Conclusions

� We need to be very careful in looking at these events in 

isolation.  The Earth’s biosphere, atmosphere, oceans 

and rocks are closely interacting, forming an intricate 

and complex system.  

�� This complex system has maintained favourable 

conditions for life for over 4 Ga.

� Human beings are not separated from this system, but 

are intricately connected with it, and depend on it for 

survival.

� Removing―in our thoughts―a single event or process 

perceived to be malignant from this system in an attempt 

to form a picture of a better world may be very deceptive.



Conclusions

� The picture that modern science seems to provide us is 

of God giving freedom, not only to humans as free 

agents with free will, but also to nature with the freedom 

to self-develop.  Evolvability is God’s gift to the universe.

� Contingency is part of the cosmic and evolutionary 

narrative covering the 13.8 Ga history of the universe 

and the 4.6 Ga history of life on Earth.

� However, the Bible makes clear (Rom. 8:21-22) that 

things in the universe aren’t quite the way God intended 

them to be.  Perhaps this cosmic and evolutionary 

narrative is in need of redemption.


