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Introduction. Extension and rifting have been identified as significant processes acting to 
deform the surface of Venus (1,2,3). Previously, studies have documented the broad regional 
characteristics and distribution of different extensional zones, establishing three different classes, 
simple rifts,ffacture belts, and corona chains (4). Those features distinguished as simple rifts are 
morphologically similar to terrestrial rifts. In this study we (1) examine the distribution of simple 
rifts, (2) assess their geologic associations and (3) quantify and compare different aspects of their 
structural characteristics. 

Characteristics and Distribution. Extensional structures on Venus classified as simple 
rifts (Table 1) are generally located on broad topographic rises that are interpreted to be sites of 
mantle upwelling (3,5), are distinct troughs confined between two major fault scraps, and have 
raised flanks. The most well defined of these features are found within an area bound by Atla 
Regio to the west (190" longitude), Imdr Regio to the south, and Beta and western Eistla Regiones 
to the north and east (0" longitude) respectively. An additional belt of rifting is found to the south 
of Aphrodite Terra at Juno Dorsum. The cumulative length of these structures exceeds 12500 km. 
The various rift systems differ in their complexity and number of troughs, with Beta and Atla 
containing multiple rifts and Imdr, W. Eistla, and Juno having a single linear structure (3). 

Volcanic Associations. Rifts on Venus are unique in that they are generally empty of 
major volcanic infilling with associated constructional features typically making up no more than 
5% of the rise volume (6). Stratigraphic relations between faulting and lava emplacement provides 
a means to evaluate the history of rift formation. Two primary types of large-scale lava volcanic 
activity are found at rift related rises, (1) lava flow fields and (2) large shields (in some places 
coronae and their associated lava deposits are also present). Lava flows interpreted to have been 
emplaced by flooding are present at Juno, Ganis, and Imdr Regio and are made up of either 
homogeneous, radar-bright deposits (Juno), or bright-digitate (Ganis) and dark-digitate flows 
(Imdr). These deposits, which are typically dissected by more recent faulting, are usually located 
along the flanks of the troughs. On the basis of stratigraphic relations these are interpreted to be 
locally some of the relatively oldest deposits; possibly representing episodes of pre-rift lava 
emplacement. The second style of lava emplacement, constructional volcanism forming large 
shields, is present at all the sites examined in this study. In all cases, these features sit astride the 
graben and are located near the point where troughs terminate (W. Eistla, Imdr, and Juno) or at the 
point where multiple structures converge. Stratigraphically, these are the most recent features, 
producing limited, localized, infilling of low lying topography. 

Structural characteristics. Using profiles from Magellan topography data, the broad 
structural characteristics, average depth, width and fault spacing, of Venus rifts are examined 
(Table I). Comparisons with their terrestrial counterparts shows that Devana Chasma and Ganis 
Chasma (the deepest and widest troughs) are generally wider than those on Earth, while Juno, 
Guor and Imdr are comparable in width to continental rifts. Evaluation of different wavelengths of 
deformation can provide insight into subsurface structure (7). A detailed study of Ganis Chasma 
has identified two scales of faulting, one at 30- to 40-km and another at 3- to 5-km, suggesting a 
possible two layered structure. In addition, the spacing of faults along the length of Ganis Chasma 
is variable. Near 17"N, 195", a site characterized by local lava flow fields, the longer wavelength 
disappears and only the short wavelength is dominant. The lack of the long wavelength structure 
may indicate that the lithosphere has been thinned with only an shallow layer present. 

Conclusions. The structure and morphology of simple rifs are similar to terrestrial 
continental rifts. Stratigraphic relations indicate that at some sites flood volcanism preceded 
faulting. At all areas of rifting large shield volcanoes are present at either the termination points of 
troughs or at focal points were they converge (8). The identification of two scales of faulting at 
Ganis Chasma suggests the presence of a two layered structure. Additional analysis to better 
quantify wavelengths of deformation and understand the relation between extension and volcanism 
are being performed. 
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TABLE I: Rift Characteristics 
Rift Length (km) Avg. Depth (km) Avg. Width (krn) 
Juno Chasma 1800 2.0 97 
Guor Linea 750 0.8 7 3 
Imdr 700 0.5 7 8 
Ganis Chasma 2400 2.6 220 
Devana Chasma 

N. Devana 1400 2.0 215 
S. Devana 2800 3.2 15 1 
SW. Devana 1800 1.7 132 

Total length 12550 
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