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Which planet is most similar to Earth?!

Size!

Proximity!

Gravity!

Composition!

Geologic activity!

Mars! Venus!
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Artist’s impression, © Greg Prichard!

“Aim for heaven, and you will get the Earth thrown in” – We have learned 
about Earth as a result of our investigation of other planets like Venus!

And yet, Venus is dramatically different from Earth:!

•  870ºF surface temperatures!
•  Atmospheric pressure is ninety times higher!
•  Sulfuric acid rain!
•  Practically no water whatsoever!
•  Super-rotating atmosphere!
•  No core dynamo or intrinsic magnetic field!
•  Stagnant lid convection instead of plate tectonics!



“You will do well to pay attention to [this message], 
as to a light shining in a dark place, until the day 
dawns and the morning star rises in your hearts.”!
  !– 2 Peter 1:19 (NIV)!

“How you have fallen from heaven, morning star, 
son of the dawn! You have been cast down to the 
earth, you who once laid low the nations!” !

!– Isaiah 14:12 (NIV)!

"I, Jesus, have sent my angel to give you this 
testimony for the churches. I am the Root and the 
Offspring of David, and the bright Morning Star.” !

!– Revelation 22:16 (NIV)!

Venus is the only planet besides Earth mentioned in the Bible!
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Theory #1!
Volcanic construction above !
   mantle upwellings !
(e.g. Phillips and Hansen, 1998)!

Theory #2 !
Tectonic accumulation of !
   continental crust !
(e.g., Ivanov and Head, 1996; !
   Gilmore et al., 1998)!

How did the crustal plateaus form?!

Planetary science and !
“aiming for heaven”!



John Henry Pratt and the Great Trigonometrical Survey (1855)!

Planetary science and !
“aiming for heaven”!



Inconsistencies	in	the	Great	Trigonometrical	
Survey	were	largely	resolved	once	it	was	
recognized	that	plumb	lines	were	being	
deflected	toward	the	Himalayas.	

Expected!
Plumb angle!

Theoretical 
deflection toward 
Mt. Everest!

Observed!
angle!

John Henry Pratt, 1855!

However,	Newton’s	Law	of	Gravitation	
predicted	LARGER	deflections	than	were	
observed.		How	could	this	be	explained?	

Planetary science and !
“aiming for heaven”!



Isostasy	is	a	paradigm	in	
which	a	planet’s	topography	
is	hydrostatically	supported	
at	some	depth.		This	implies	
approximately	equal	mass	in	
each	column	of	the	planet’s	
interior.	
	
John	Pratt’s	paradigm	of	
isostasy	was	later	refined	by	
George	Airy	and	other	
scientists.	

Planetary science and !
“aiming for heaven”!



Scientists quantified the gravity field of Venus from the slight perturbations 
in the orbit of the Magellan spacecraft, which produced Doppler shifts in the 
Earth-bound telemetry [Konopliv et al., 1999].!

Planetary science and !
“aiming for heaven”!
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Topography!
!

Magellan radar ranging!
[Ford and Pettengill, 1992] !

!
!
!
!
!
!

The geoid!
!

Gravitational equipotential!
[Konopliv et al., 1999]!

!
(high geoid = strong gravity)!
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!
Crustal thickness!

!
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!
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!

Mantle mass anomaly!
!
!

James et al. (2013)!
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Harris et al. (2014)!



§  Topography is primarily 
supported by dynamic flow 
at large length-scales 
(>1000 km) and by crustal 
roots at shorter length 
scales. 
 !

§  Accumulated crustal mass 
in the highland regions are 
correlated with mass deficit 
in the mantle, the ratios of 
which are consistent with a 
plume origin for the 
highland crust (left).!

James et al. (2013)!
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James et al. (2013)!



•  Science is an exercise in understanding realities beyond what we can normally 
experience.!
•  “For now we see only a reflection as in a mirror; then we shall see face to face. Now I know in 

part; then I shall know fully.” – 1 Corinthians 13:12 (NIV)!

•  Planetary science encourages long-term perspectives.!
•  “Aim at Heaven and you will get Earth 'thrown in’: aim at Earth and you will get neither.”!
•  “If you read history, you will find that the Christians who did the most for the present world were 

precisely those who thought most of the next. It is since Christians have largely ceased to think 
of the other world that they have become so ineffective in this one.” – C. S. Lewis!

!
•  As Christians, our calling in any vocation is to honor God and bring people 

together, and the vocation of planetary science is no exception.!

•  I can take joy in exploring the natural world because of my faith in the gospel, 
like John Pratt.!
•  “I said to all the things that throng about the gateways of the senses: ‘Tell me of my God, since 

you are not he. Tell me something of him.’ And they cried out in a great voice: ‘He made us’. My 
question was my gazing upon them, and their answer was their beauty.” – St. Augustine!

Planetary science and !
“aiming for heaven”!


