
LPSC XXIII 903 

MORPHOLOGY OF REGIONAL FWCTURE SYSTEMS ON VENUS. 
G.A. Michaels, R.S. Saunders, and E.R. Stofan; Jet Propulsion Laboratory, Pasadena, CA. 

Several radar-bright zones have been identified as regional fracture systems in the Magellan 200 m resolution 
SAR data. These systems, which consist of graben and/or normal faults are the surface expression of 
largescale deformation, which is extensional and in some areas possibly compressional. Observations of 
areal distribution and morphologic differences in the systems are helpful in evaluating regional stresses, 
sequences of events and thus the tectonic history of the deformed areas. Several systems and fractured 
regions have been characerized by unique morphologies: Western Aphrodite, Eastern Aphrodite, Hecate 
Chasma, Parga Chasma, the Beta-Devana-Phoebe deformational zone, Ganis Chasma, Western Eistla Regio, 
and scattered plains fractures, including indistinct chains and lineaments. Some of the most apparent 
differences In morphology are variations in regional cross profile; width of local graben; sinuosity or 
angularii of the fractures; presence of volcanism, coronae or chains of corona-like features; and uniformity 
and spacing of the fractures. 
Western Aphrodite (Ovda Regio to central Thetis Regio). The largest fracture system in western 
Aphrodite extends more than 7500 kilometers along the southern margin of the tessera comprising Ovda 
and Thetis Regiones. The individual fractures form one well defined band in a few locations while other 
areas contain several smaller fracture systems. The density of the fracture zone is high with evenly spaced 
fractures comprising only a small percentage of the fracture zone, although they are relatively abundant 
compared to other regional fracture systems. The fractures crosscut the elevated tessera regions in some 
areas, although they are primarily located in the smooth terrain at or proximal to the southern slope of the 
highlands. There are several subtle deviations from the general trend and smaller systems of fractures 
trending north to northwest, transecting the highland regions of Aphrodite. 
Eastern Aphrodite (central Thetis Regio to Ozza Mons). Eastern Aphrodite is characterized by 
anastomosing bands of dense fractures surrounding large, relatively undeformed smooth volcanic plains and 
disrupted corona-like features. Several of the regional troughs are characterized in cross profile by 
precipitous scarps which are assymetric and resemble the morphology of terrestrial ocean trenches (1). The 
cellular network of fractures commonly mimics the trend of regional troughs which range from almost linear 
to arcuate in plan view. The few examples of large corona-like features in this area display a somewhat 
lenticular morphology bounded by generally east-west trending scarps and north-south trending ridge belts; 
they are concave in the north-south cross profile. Although the majority of the fractured area is comprised 
of filamentary sinuous fractures, several fractures and wide troughs are angular in morphology - similar to 
those common in Ganis Chasma, western Eistla Regio and Devana Chasma. These angular fractures tend 
to be present in the vicinity of regional troughs. In eastern Aphrodite these fractures are ubiquitous but 
relatively infrequent. 
Hecate Chasma to Beta Regio. This region contains loosely bound concentrations of fractures and graben 
in a regional system that trends approximately southwest-northeast from O u a  Mons to Theia Mons. The 
smaller concentrations of fractures are not well delineated as discreet bands such as in Aphrodite Terra. 
Furthermore, the groups of fractures do not form a well defined connective network, instead comprising a 
series of somewhat en echelon zones of deformation. Many fractures and graben are angular and 
anastomosing; there are few closely and evenly spaced filamentary fractures. The occurrence of coronae 
in Hecate mimics that of Parga Chasma, which trends northwest-southeast at an angle approximately 
bisected by the parallels of latitude. Eastern Aphrodite contains fewer but larger coronae. Although there 
are a few isolated smooth plains, the area interstitial to the fracture zone is dominated by numerous flows 
of different roughnesses, giving the area a mottled appearance. 
Parga Chasma. Along the southeastward trend of Parga Chasma, fractures, coronae and local and regional 
troughs define a linear zone of deformation which extends from Atla Regio at 200 degrees longitude to the 
plains region northwest of Lavinia Planitia at approximately 320 degrees longitude. The fracturing is more 
subdued than in the other large fracture zones, although it contains the most quasi-circular volcano-tectonic 
features. The fracture morphology varies with location from predominently angular to cellular filimentary 
concentrations. The system shares many similarities with the Hecate system. 
Ganis Chasma. A tightly confined network of troughs, fractures and scarps are situated in a 3 to 4 km 
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,deep regional trough, which extends north from O m  Mons. The fractures and graben are of the angular, 
anastomosing type, yet dendritic away from the flanks of the central band of disruption. The relationships 
of the scarps in both plan view and cross profile, resemble the morphology of r i i  zones without the typically 
associated volcanism. However, the radar bright terrain at the northwest end of the most intensely disrupted 
region is interpreted to be a large shield vdcano on the basis of its overlapping flows of different 
brightnesses. The fractures and graben in Ganis Chasma are similar in morphology to those in Devana 
Chasma, Parga Chasma, eastern Hecate, western Parga, and western Eistla Regio. Its overall morphology 
strongly resembles Devana Chasma. 
Beta Regio, Devana Chasma and Phoebe Regio. Virtually all of the fracturing in these regions can be 
characterized as being angular, and anastomosing to dendriiic in morphology. Although there are regional 
deviations, the fractures generally trend north-south from the wide splay of fractures north of Rhea Tessera 
through the summit of the large shield volcano, Theia Mons to the bright disrupted volcano in southeast 
Phoebe Regio. In what appears to be an area of rifting, graben and precipitous scarps define a 3 to 4 
kilometer deep regional trough which is fairly symmetrical with raised rims and steep scarps bounding a 
rather broad basin. The displacement of a split crater immediately south of Rhea, may be used to quantify 
the lateral extension (2). 
Western Eistla Regio. Angular graben, fractures and scarps trend west northwest to north from slightly east 
of Sappho Patera, through Guor Linea to the large shield volcanoes Sif and Gula Montes and Idev-Kwa 
Corona. Compared to the other large fracture zones, the fracturing in western Eistla Regio is less intense 
both spatially and in density. The morphology, in plan view is similar to that of the fracturing in eastern 
Hecate, Pheobe Regio and northwest Ganis Chasma. Guor Linea is situated in a deep trough with a raised 
rim 500 meters above the regional topography (2). 
Scattered Plains Fractures. Throughout the plains there are small concentrations of fractures and graben 
which probably formed from local stresses; in other cases indistinct largescale trends may indicate regional 
deformation where flows may have covered many of the original fractures. One example of this is the chain 
of fractures extending southwest from Alpha Regio to Lada Terra. 

This work was conducted at the Jet Propulsion Laboratory, California Institute of Technology, under contract 
with the National Aeronautics and Space Administration. 
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