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Alpha Regio (V-32) Quadrangle
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Alpha Regio (V-32) Quadrangle
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Bethell et al., 
(2019)



Alpha Regio (V-32) Quadrangle
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• 77 geological units 
mapped

• Grouped into:

• Volcanic edifice and 
flow material - red

• Corona material -
purple

• Plains material - blue, 
green

• Structural terrains -
beige

• Tessera terrain - brown

• Impact material -
yellow

Bethell et al., 
(2019)



V-32 Quadrangle – Landing Site Targets
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• The V-32 quadrangle is attractive for landing site selection:
• 1) Variety of features and terrains (including high priority)

• 2) Surface geology mapped in detail (Bethell et al., 2019)

• 3) Half of the surface area covered by stereo-SAR and stereo-
derived topography

• 4) Intersects with landing site attainability arc for December 5th, 
2026

Approximate 
location of the V-32 

quadrangleDecember 5th

attainability arc shown 
in red

After Venera-D Phase II 

Final Report (2019)



Methods
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A

Examples of 
unsafe terrains 
not considered 

herein: 
A) Fracture belts 
B) Tessera terrain



Volcanic Plains
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Distribution of plains (blue) on 
Venus 

After Platz et al., (2014) and Ivanov 
and Head (2011)



Volcanic Plains
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Distribution of units classified as plains 
material



Volcanic Plains
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The geology of landing site targets in plains material should 
be carefully analyzed!

Therefore…



Volcanic Plains – Mapping Example
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Smooth Plains Material Unit 1 (ps1)

Ridged Plains Material Unit 3 (pr3)

Ridged Plains Material Unit 4 

(pr4)



Volcanic Plains – Mapping Example
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Smooth Plains Material Unit 1 (ps1)

Ridged Plains Material Unit 3 (pr3)

Ridged Plains Material Unit 4 

(pr4)

ps1 is radar-dark and truncates NNW-SSE structures

Left SAR



Volcanic Plains – Mapping Example
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Smooth Plains Material Unit 1 (ps1)

Ridged Plains Material Unit 3 (pr3)

Ridged Plains Material Unit 4 

(pr4)

ps1 is radar-dark and truncates NNW-SSE structures

Left SAR



Volcanic Plains – Mapping Example
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Smooth Plains Material Unit 1 (ps1)

Ridged Plains Material Unit 3 (pr3)

Ridged Plains Material Unit 4 

(pr4)

ps1 is radar-dark and truncates NNW-SSE structures

Stereo SAR



Volcanic Plains: Target A
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Target A:

• Centred at 25.0° E, 4.4° S

• Ridged plains material unit 4 (pr4) – intermediate backscatter, 

numerous wrinkle ridges

• Within ellipse - relatively low wrinkle ridge density (~20-30 km 

spacing)

• Analysis of wrinkle ridge topography suggest slopes are not likely 

to exceed a few degrees

pr4

ps1

Ridged plains material unit 4

Smooth plains material unit 1



Volcanic Plains: Target B
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Target B:

• Centred at 6.5° E, 11.1° S

• Contact between two units
• Intermediate plains material unit 3 (pi3) – intermediate backscatter

• Smooth plains material unit 1 (ps1) – moderately dark backscatter

• Small number of wrinkle ridges and extensional structures 

pi3

ps1

bf1

Intermediate plains material unit 

3

Smooth plains material unit 1

Fracture belt unit 1



Digitate Volcanic Flows
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Digitate Flow 

Material Units

Unit 1

Unit 2

Unit 3

Unit 4



Digitate Volcanic Flows
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Digitate Flow 

Material Units

Unit 1

Unit 2

Unit 3

Unit 4



Digitate Volcanic Flows: Target C
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Target C:

• Centred at 11.5° E, 17.5° S

• Located within: Digitate volcanic flow material units 1 and 4 

(fd)

• Very few structures present; smooth topography

fd1

fd4

pi1

Digitate volcanic flow material 

unit 1

Digitate volcanic flow material unit 4

Intermediate plains material unit 1



Digitate Volcanic Flows: Target D
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Target D:

• Centred at 1.4° E, 16.5° S

• Located within: Digitate volcanic flow material units 1,2 and 4 

(fd), just north of the contact with the Alpha Regio highland 

tessera terrain (tt)

• Contains some minor wrinkle ridges and extensional structures, 

and small outcrops of tessera terrain

fd1

fd2

fd4

Digitate volcanic flow material 

unit 1

Digitate volcanic flow material unit 2

Digitate volcanic flow material unit 4

tt Tessera terrain

bf1 Fracture belt unit 1



Coronae
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From Herrick (1999)From Bethell et al. (2016)



Coronae
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Examples of corona centres, showing their tectonized nature

Fatua Corona Umay-Ene Corona Oblemi Corona



Fatua Corona
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Fatua Corona Flow Material Unit 1 (cmF1)

Fatua Corona Flow Material Unit 2 (cmF2)

Fatua Corona Flow Material Unit 3 (cmF3)

Fatua Corona Interior Material Unit 1 (ciF1)

Fatua Corona Interior Material Unit 2 (ciF2)

Fatua Corona Fractured Material (cfF)



Fatua Corona
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Fatua Corona Flow Material Unit 1 (cmF1)

Fatua Corona Flow Material Unit 2 (cmF2)

Fatua Corona Flow Material Unit 3 (cmF3)

Fatua Corona Interior Material Unit 1 (ciF1)

Fatua Corona Interior Material Unit 2 (ciF2)

Fatua Corona Fractured Material (cfF)



Coronae: Target E
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Target E:

• Centred at 20.5° E, 20.5° S

• Southeast of the rim of Fatua Corona, located in: Fatua

Corona flow material unit 1 (cmF1)

• Contains some minor wrinkle ridges and four prominent 

graben, spaced 50-100 km apart

cmF1

pi1

Fatua Corona flow material unit 1

Intermediate plains material unit 1



Summary – Landing Site Targets
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