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Sci Fi View of Venus




Radius (km) 2439

Mass (kg) 3.30x10%3

Density (kg/m3) 5420
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Venus, photos by Veneras 9, 10
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Venus as seen by Venera 13 (Mar. 2, 1982)




Pioneer Venus Topography
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Magellan Deployment




Magellan Radar Mapping
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VENUS TOPOGRAPHY
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Venus Chasmata, Coronae, Craters, and Geoid
(Eckert 1V projection)
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Craters

About 1000 globally
Apparent random distribution

Most pristine, some modified
Tectonization
Embayed
West-opening Haloes (very young craters)




Craters on Venus
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Chasmata

Probable analog to Earth rifts, great circles

Strongest relief on Venus: >7km variation
over 30 km distance

Total length of Venus chasmata system
similar (adjusted for planetary radius) to
that of Earth’s rift system (c. ~98%)




Venus Chasmata
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Coronae

Large volcanic features, marked by central
topographic high or low, surrounded by
annulus

About 670 identified

Not randomly distributed — concentrations
near chasmata and in the B-A-T region

Possible evolution scheme determined...




Venus Volcanoes
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Coronae

Large volcanic features, marked by central
topographic high or low, surrounded by
annulus

About 670 identified

Not randomly distributed — concentrations
near chasmata and in the B-A-T region

Possible evolution scheme determined...
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Corona Evolution
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Comparison of Coronae, by Type

{Classified Coronae
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Craters vs. Coronae

Several researchers (Hamilton, Vita-Finzi,
e.g.) have suggested that coronae are
actually craters.

Comparison of topography may help assess
this hypothesis.




Ninhursag — Corona or Crater?




Mead Crater — Radar and Topography
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Venus Profiles
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Hawaii Reunion Iceland  Y’stone Beta W. Eistla
Hawaii 100 85 62 68 29 17
Reunion 85 100 39 41 11 25
Iceland 62 39 100 94 65 14
Yellowstone 68 41 94 100 66 15
Atla 26 L 43 49 89 77
Beta 24 9 53 54 100 63
W. Eistla 13 20 11 11 63 100

Principal Component Strength 398.5 4.8 100.4 0.53
Normalized PC 0.57 0.143 0.0008
Hawaii 0.37 0.22 0.28
Reunion 0.27 0.53 0.37

Iceland 0.43 0.42 023
Yellowstone 0.44 0.38 04
Atla 0.41 0.04 0.62
Beta 0.42 0.13 0.14
W. Eistla 0.28 . 0.58 0.41
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EXAMPLE: At left are shown profiles
for 4 Earth hotspots: Hawaii, Reunion,
Iceland and Yellowstone and 3 Venus
regiones: Atla, Beta, and W. Eistla.
The seven principal components
derived from the covariance matrix are
shown. Principal components are
shown as representative traces, the
sum of which, appropriately weighted,
will reproduce the original profile.
Summing the top 3 components (the
second, seventh and fifth respectively,
labeled 1, 2, and 3) accounts for 95%
of the shape of the profiles in this
example.
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Procedure

Pick multiple profiles across mountain ranges Earth, Venus
Cross-correlate each feature’s profiles for best alignment

Using shifted profiles, find average profile for each feature
Cross-correlate average profiles to construct covariance matrix
Calculate eigenvalues, principal component profiles from matrix

Compare features using top 3 eigenvalues in a ternary diagram



© Ocean

@ Ridge

@ Near Ridge
© Continent
© Venus

Uplifts
(Earth and Venus)




Principal Components
| | 1 | 1

Topography (m)
w

Venus Uplifts
10000] Continental Uplifts
=

Oceanic Uplifts
Near-Ridge Uplifts
—— Ridge Uplifts

| | | | |
0 400 800 1200 1600 2000 2400

Distance (km)




ATLAS OF VENU:

SPACE ADVIISTRATION

TOPOGRAPHIC MAP OF THE ISHTAR TERRA REGION OF VENUS
V 10M 90/0 RTK

1998




Venus Mountains

SCALE 19
111

ELEVATION CONTOURS
"0 km" equals a planetary radius of 6051.0 km




Orogenic Model - (Hansen & Phillips, 1995)
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Conclusions

Venus closely resembles Earth globally, but
significant differences exist:

Atmosphere: pressure, composition, temperature
Tectonic Style: PT vs global overturn
Crater distribution, age of surface




Conclusions

Venus may have been totally resurfaced In
a very short time frame (~100 Ma?)
between 300 Ma and 1 Ga.

If features classified as coronae actually
are craters, this history must be rewritten.

Analysis indicates that classification must
be done carefully, feature-by-feature
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