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Introduction. Zones of extension and rifting on Venus are located in belts that extend northeast from the south 
pole to Aphrodite and along the equatorial region to Beta Regio and Atla Regio [I]. In general, volcanism is 
concentrated at the ends of trough segments or at nodal points where the rifts form branching p a w s .  In many 
cases, major graben are located on broad, regional, rises (Beta, Atla, Western Eistla, and Imdr Regiones), sites 
interpreted to be associated with mantle upwelling [2,3,4,5]; at others, such as Ganis Chasma and Juno Dorsum, 
rifts lie on the crest of linear rises without apparent domical swells. Along with regional topographic information, 
Magellan altimetry data show the details of the raised flanks of the rifts, suggesting lithospheric flexure. To 
understand better the relation between extension and volcanism and to examine properties of the lithosphere, the Juno 
Dorsum region is mapped and a simple lithospheric flexure model is evaluated. These results are compared to other 
areas of the planet where major rifts are present. 

Geology of the Juno Dorsum Region. Juno Dorsum, a linear topographic rise, reaches an elevation of 
1.0 km above the surrounding plains. Located along the highest topography is a 60 to 90 km wide, 1.0 to 2.0 km 
deep, graben that is bound by normal faults. Like many of the other rifts on Venus, this one is generally empty of 
volcanic filling [5,6]. Geologic mapping shows the Juno region to be dominated by six major units (Fig. 1). The 
most pervasive, undivided plains, are made up of dark, homogeneous, material and in many places contains low, 
sinuous ridges. Lineated plains, irregular shaped areas of dark material contain numerous lineamentslfractures. 
Contacts with the undivided plains are sharp, indicating that the lineated plains have been flooded by more recent 
volcanism. Isolated occurrences of complex ridged terrain (CRT), elevated radar-bright areas with multiple directions 
of deformation, are also extensively embayed by the undivided plains. The western end of the Juno rift is abruptly 
truncated at a large volcano. Lava flows on the eastern flank of this edifice are deflected around a preexisting ridge 
belt. Other lava deposits, located in the eastern part of the area, form flow fields that originate at a corona. In 
addition to coronae, other structures identified in this area include fractures, impact craters, ridges, and major fault 
scarps. Stratigraphically, the oldest units are the CRT, lineated plains and the ridge belt. These are all embayed by 
the undivided plains. Superposed on these regional plains is the Juno rift, coronae, and the flow fields. Fractures 
from the rift cut across part of the flow fields, indicating extension occurred subsequent to the formation of the 
corona and its deposits. The large'volcano is superposed on the rift and does not appear to be deformed by it, 
indicating that this edifice is one of the most recent features in this area. 

Modelling the structure of the uplifted rift flanks using a plate flexure model provides insight into the properties of 
the Venus lithosphere. These type of analyses have been camed out for both coronae and rifts [7,8,9]. In this study, 
the deflection of a thin elastic plate due to the mass deficit at the rift is calculated using the relation: 
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where pm and pc are the mantle and crustal densities, g is the acceleration of gravity, h,sin 2n: (a) is the 

topography and D is the flexural rigidity, ~ h ~ / 1 2 ( 1 - u ~ ) ,  which is a function of the plate thickness, h, and E and u, 
Young's modulus and Poisson's ratio respectively. Plate thicknesses of 10 to 15 krn provide a relatively good fit to 
the topography on southern the southern flank of the rift (Fig. 2). These values are consistent with those obtained 
for this area by Evans et al. [8] and are less than the 20 to 40 km thicknesses at Beta Regio [9]. The fit to the 
northern flank is much poorer, showing substantial residual topography. This suggests that additional forces, not 
accounted for here (possibly related to variations in lithospheric structure), may be producing some of the observed 
topography. 

Conclusions. Stratigraphic relations indicate that recent volcanism in the Juno Dorsum area is focused at 
coronae and a large volcano. Like other parts of the planet, these structures are located at the end of trough 
segments, producing a characteristic chain of volcanic centers [lo]. Results from evaluating a plate flexure model are 
consistent with those obtained by Evans et al. [8] and suggest that the elastic lithosphere is thin relative to that at 
Beta Regio. The larger thickness and the presence of areally extensive occurrences of CRT at Beta may be relate to 
differences in lithospheric structure. Further geologic mapping and analysis using Magellan Cycle 4 gravity data is 
aiding to better establish the sequence of events in rifting and to characterize the properties of the Venus lithosphere. 
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Figure 1. Sketch map of the Juno Dorsum area. The ground track for orbits (665 and 668) for which plate flexure 
models are evaluated are indicated. 
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Figure 2. Elastic plate models fit to topographic profiles (solid line) across the Juno rift, orbits 665 (a) and 668 
(b). For these models, E= 70 x lo9 Pa, u =0.25, pm =3300 kg/m3, pc =2800 kg/m3, and g =8.8 m/s2. The 
southern flank is best fit with a plate with an effective elastic thickness of 10 to 15 km. 
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