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Introduction: Tellus Regio, Venus, is a highland 

plateau largely composed of tessera: radar-bright, to-
pographically elevated terrain which shows evidence 
of multiple episodes of deformation on several scales 
[1].  Tessera is the stratigraphically oldest unit wher-
ever it appears, and may predate a planetary resurfac-
ing event which erased much of Venus’s ancient geo-
logical record [2]. Understanding tessera formation 
and history therefore allows for a much greater under-
standing of Venus’s long term geologic history. The 
SW section of Tellus contains several tessera units 
with distinct structural features [3].  These units are 
collected together is what appears to be a collision 
zone in SW Tellus.  We seek to better understand these 
events through detailed mapping and structural analy-
sis of SW Tellus.  

Methods:  Mapping.  Mapping of the region 24º-
36º N, 72º-84º E was completed in ArcGIS on a base 
of 100 m resolution FMAP SAR imagery. 

Width and Spacing Analysis. Graben widths were 
measured from the top of the radar bright wall to the 
top of the radar dark wall and used to calculate depth 
to mechanical discontinuity as described in [4]. The 
wavelength of features interpreted to be of compres-
sional origin was calculated from the center of ridge to 
center of ridge or center of trough to center of trough.   
The thickness of the competent layer was then calcu-
lated after [5] and [6].   

Results:  Mapping. SW Tellus Regio can be di-
vided into two tessera units and five volcanic plains 
units (Fig. 1). The stratigraphically oldest unit is com-
plex tessera (Tc), high backscatter, topographically 
elevated material deformed by compressional and ex-
tensional features at a variety of scales and orienta-
tions.  Tc can be further subdivided into several tec-
tonic provinces (Fig. 2) based on suits of tectonic fea-
tures of consistent type, orientation, spacing and size 
[3,7]. 

Older than all plains units, but younger than Tc, is 
a linear tessera unit (Tl) – radar bright, highly de-
formed material characterized by several different, 
intersecting groups of parallel lineaments with spacing 
of ~0.5km.   

The oldest plains unit, (Pdr) embays both Tc and 
Tl.  It is characterized by medium to low backscatter 
and is highly deformed with tightly spaced ridges and 
no visible cones.  Pdr is embayed by a regionally ex-
tensive unit – a low to medium backscatter, moderately 
deformed plains unit (Pld), which is characterized by a 

high density of shields and wrinkle ridges.  Pld is em-
bayed in turn by a low backscatter, relatively smooth 
unit (Pdd) with regularly spaced wrinkle ridges and no 
cones, and by a medium backscatter, low emissivity 
unit (Pml) with visible lobate flows and very few 
cones.  There is no visible embayment relationship 
between Pdd and Pml in the map area, but both Pdd 
and Pld are cut by dikes which are not visible in Pld, 
thus Pld is interpreted to be the youngest local unit.   

Younger than both tessera units but otherwise un-
constrained in age are the intratessera plains (Itp) – 
radar dark, smooth and largely undeformed volcanic 
units with some shields surrounded by either Tc or Tl.   

 The dominant structural feature in SW Tellus is a 
tessera domain ~300 km in diameter which appears to 
indent and deform the tessera units further to the NE 
(Fig. 2). The indenter itself is comprised of small (~0.5 
km) wavelength, NW-trending lineaments which ap-
pear to be deformed by all other features, including a 
series of longer (15-30 km) wavelength ridges trending 
approximately NW.  Cutting across the entire indenter, 
as well as terrain directly to the NE and SW, is a NE-
trending family of graben with an average width of 1.3 
km and spacing of ~2.5 km. Surrounding the indenter 
(zones SEa and NEa in Fig. 2) are a family of small 
(<1km width) graben and lineaments which trend ra-
dially to the indenter.  These graben cut some of the 
local intratessera plains which embay other local tec-
tonic features, and are thus interpreted to represent the 
most recent phase of tectonic deformation.  Also sur-
rounding the indenter are a series of large circumferen-
tial folds with smaller ridges superimposed upon them.  
In zone NEa, the large folds have wavelengths ranging 
from 30 to 60 km.  To the east (SEa) the large wave-
length folds range from 15 to 35 km.  The smaller, 
superimposed ridges have wavelengths of 8 to 14 km 
to the north and 3 to 12 km to the east.   

Further to the SE of the indenter (zone SEb), the 
concentric ridges meet a NE-trending series of ridges 
and troughs with wavelengths between 50 and 90 km.  
These folds deform, in order of interpreted age, a fine 
fabric of N to NNW trending lineaments, a series of 
~10 km wavelength folds and troughs oriented N to 
NW, and a family of 1 to 2 km wide troughs which 
bend with the regional folds.  This region is also cut 
younger, 1 to 2.5 km wide graben and by dikes which 
also cut the plains units further south and are inter-
preted to be the youngest local features.   
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In zone NEb, tessera fabric is dominated by ~NW 
trending, ~15 km subparallel ridges which deform and 
bend the orientation of smaller  (<1km) lineaments. In 
zone NW the terrain is comprised of belts of ~20km 
wavelength, north-trending folds, 1 to 2 km graben of 
variable orientations, and volcanic plains.   

Wavelength Analysis. Using the models of [5] and 
[6], in which folds are formed by the shortening of a 
viscous layer over a viscous substrate, the wavelength 
of folds can be related to the thickness of the folding 
competent layer.  The largest compressional structures 
in SW Tellus are the NW-striking folds in region 
NEb– these represent a folded layer between 16 and 30 
km thick (Fig. 2).  To the NE of the indenter (NEa), 
the circumferential folds represent the folding of a 
layer between 8 and 15 km thick for the primary folds 
and between 1 and 5 km for the superimposed folds. 
The circumferential folds directly to the east (SEa) of 
the indenter represent the folding of a thinner layer- 
between 4 and 8 km for the larger folds and between 1 
and 3 km for the superimposed folds.  The large-scale 
folds in the far SE of the study area (SEb) represent a 
folded layer of between 12 and 22 km thick with 
smaller folds resulting from a 2 to 10 km thick compe-
tent layer.  The competent layer within the indenter 
itself was between 3 and 7.5 km thick at the time of 
folding.  It is important to note that while the indenter 
and zones SEa and NEa all have folds of similar orien-
tation and stratigraphic position, these folds formed 
from competent layers of different thicknesses. 

Graben-forming faults originate at mechanical dis-
continuities [4].  The most extensive family of graben, 
which is found on either side of and in the indenter and 
strikes NE, has an average width of ~1.5 km, repre-
senting a depth to discontinuity of between 1 and 2 
km, which is a similar depth as is given by the graben 
across most of the map area, with the exception of the 
radial graben in zone SEa, which formed over a depth 
to discontinuity of  <0.8 km. 

Discussion and Conclusion:  SW Tellus Regio 
shows evidence of 1) being formed from ≥3 individual 
provinces with unique structural fabrics and tectonic 
histories, 2) families of ridges and graben of similar 
stratigraphic age, whose widths change as they pass 
from one province to another, indicating differences in 
the lithospheric structure of these provinces prior to 
deformation and 3) deformational features consistent 
with the collision of one tessera unit (the indenter) 
with others.  This indicates that Tellus Regio was as-
sembled from at least 3 regions of tessera with distinct 
tectonic histories brought together by lateral crustal 
movement and preserved in the present-day plateau.  A 
similar interpretation has been made in Ovda Regio by 
[8]. 
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Figure 1: Geologic map of SW Tellus. Black lines indicate 
troughs of regional folds  

 
Figure 2: Tectonic provinces based on suits of structural 
features.  Numbers in yellow represent estimated thickness 
of the competent layer for compressional features. Numbers 
in red represent depth to mechanical discontinuity for gra-
ben. 
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