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Introduction. Magellan image and altimetry data provide a basis to assess the geology and 
structure of many surface features on Venus [1,2]. To understand how the processes of extension 
and volcanism are related, along with characterizing the styles and types of lava emplacement on 
Venus, the area between latitudes 25" S and 50" S and longitudes 90' E and 120' E, the Juno Dorsum 
Quadrangle (V-47) is being mapped. The Juno Region is bound by the upland of Aphrodite to the 
north, Artemis Corona to the east and Anio Planitia to the south and west. By using both spatial and 
temporal information from mapping, a basis is provided to understanding the relation between crustal 
stretching, rifting, and volcanism on Venus. 

Regional analysis using topographic data show the Juno Quadrangle to be made up of two 
physiographic provinces, (1) lowland, rolling plains that are located in the southern portion of the 
map area and (2) broad northern uplands which contain Juno Dorsum, a linear topographic rise that 
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 2.5 km deep, graben, Juno Chasma. This zone of rifting is part of a 
more laterally extensive belt of faulting and fracturing [3,4] 

Geologic Mappin6 An evaluation of the regional-scale geology of the Juno Quadrangle has 
been carried out, resulting in the production of a geologic map (Figure 1). The map units are 
distinguished on the basis of morphologic properties, variations and patterns of radar backscatter, 
cross-cutting, and on-lapping relations. A total of eight units have been identified. The 
stratigraphically oldest, complex ridged terrain (crt), is radar-bright and made up of multiple sets of 
intersecting ridges and troughs. The boundary between this high standing unit, the largest of which is 
located at 35" S, 115", and lower, adjacent, plains is sharp; distinguished by the abrupt termination of 
the ridges and troughs. Subsequent to the formation of the crt was the emplacement of lineated 
plains (pl).  These radar-dark, localized, exposures of plains that are smooth at the 12.6 cm radar 
wavelength record an episode of faulting and fracturing that produced sets of parallel lineaments. 
Both this unit and the crt are embayed by regionally extensive occurrences of dark plains (pd). In 
some locations (e.g. near 42' S, 110°) there is evidence that deformation within the lineated plains 
continued during later dark plains emplacement. That is, it is possible to identify areas in which sets 
of lineations are truncated at the contact between the units and where both are crosscut by longer, 
more thoroughgoing structures. In general, the results of mapping suggest that two episodes of 
regional plains emplacement occurred after the formation of the crt. The stratigraphically more 
recent units typically appear to be associate with the linear topographic rise of Juno Dorsum. The 
downslope orientation of distal lava flow lobes associated with extensive homogeneous bright plains 
(pb), indicates that this unit was emplacement after the formation of the elevated topography, but 
prior to large-scale extension and rift formation (the source region is highly dissected by faulting and 
fracturing). The remaining units consist of (1) mottled plains (pm), characterized by irregularly 
shaped occurrences of bight and dark material; (2) dark homogeneous plains (pdh), made up of 
localized outcrops of very dark, smooth, material; (3) bright digitate plains (pbd), and dark digitate 
plains (pdd) , both of which are made up of long, up to 100 km long, lobate lava flows that form 
interfingering patterns. These units are all associated with local volcanic centers (shield fields, 
coronae and large edifices). In all cases, dark digitate plains originate from coronae which are 
located almost exclusively along the length of the Juno extensional belt. These lava deposits both 
cover and are cross cut by rift related faulting indicating that lithospheric stretching and volcanism 
occurred contemporaneously. 

Geologic History. Geologic mapping of the Juno Dorsum area shows that the early history of 
this region is characterized by tectonic activity resulting in the formation of complex ridged terrain. 
Subsequent to this, two episodes of regionally extensive plains emplacement occurred; the earlier of 
which records significant faulting and fracturing. On the basis of the absence of flow lobes and flow 
margins, these plains units are interpreted to have been emplaced by lava flooding. Recent volcanic 
activity shows a distinctively different style of lava emplacement and is generally associated with 
localized sources; shield volcanoes and coronae which possessing characteristics typical of those 
found elsewhere on the planet [5,6,7]. Three principal periods of tectonic deformation have been 
identified and are distinguished by (1) events forming the crt, (2) faulting and fracturing within the 
lineated plains, and (3) intense faulting and extension forming the Juno rift. Analysis of the spatial 
and temporal relations of different episodes of volcanism suggests that rifting was preceded by lava 
flooding with more recent activity concentrated at local constructs. 
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Figure 1. Geologic map and stratigraphic section of the Juno Dorsum Quadrangle. Faults and 
fractures are indicted by the dark, thin, lines. Low, sinuous, ridges are indicated by the dark, heavy, 
lines that are bisected by solid diamonds. 


