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Guinevere Planitia is a low-lying region located between the highlands of Beta Regio and Eistla Regio. 
Analyses of Pioneer Venus, Goldstone, and Arecibo radar data suggested that the surface of Guinevere Planitia is 
dominated by volcanism, primarily in the form of bright, dark, and mottled plains units [I-41. Also identified in this 
region was the Beta-Eistla Deformation Zone, composed of ovoids and discontinuous segments of lineament belts 
that have been embayed by the surrounding plains [4,51. The resolution of Magellan SAR images allows detailed 
investigations of the volcanic deposits found in the area in order to determine the types of eruptive activity which 
have occurred and to constrain the regional volcanic history. Analyses of an area of southern Guinevere Planitia 
between 0° - 25'N and 300' - 330' indicate the presence of a wide variety of volcanic landforms, including large 
shield volcanoes, widespread plains, lava flow fields, and small domes, cones, and shields as well as coronae and 
other circular structures that have associated volcanic deposits. 

Volcanic Geology of Southern Guinevere Planitia 

Southern Guinevere Planitia is dominated by three broad, low-relief volcanic edifices, which have smaller 
volcanic constructs built upon their flanks and summit regions. The northernmost volcano (13ON. 314.5') is -600 x 
800 krn across and has a -100 x 200 km field of low shields at its summit. It rises an average of -600 m above its 
surroundings, and its flanks consist of a series of narrow, lobate flows which radiate from the summit region. To 
the north, a large flow field extends onto the plains and coalesces with a secondary eruptive center that is delineated 
by a cluster of small edifices and flows. At the summit of the westernmost volcano (9S0N, 309'). which exhibits 
an average total relief of -1.4 km relative to its surroundings, radial flows surround a small shield or cone with a 
large (-12 km diameter) central pit. The flanks of this edifice (-1000 km across) are composed of lobate flows 
which extend in all directions from the summit to the north, flows embay a corona; to the west, a large, fan-shaped 
flow field, which may include some of the youngest deposits in the region, covers the adjacent plains; and to the 
south, flows embay a remnant of complexly-deformed terrain. 

The southernmost volcano (1S0N, 316') has a complex summit region consisting of a shield field, a collapsed 
and embayed steepsided dome, and a large, irregular dome. The southern flank is composed of narrow, lobate flows 
which extend for -500 km where they overlie dark, ridged plains. This volcano exhibits an average total relief of -2 
Ism. A prominent rift zone extends from the summit to the north for a distance of 250 km where it terminates in a 
cluster of ring structures. The rift zone is embayed by summit flows. North of the rift zone, four or more corona- 
like structures, with diameters between -70 and 250 km, are partially embayed by flank flows and also appear to be 
source regions for other flows on the plains. These features obscure the boundaries between deposits from the three 
major eruptive centers. Stratigraphic relationships in this area are further complicated by dark mantling deposits [6] 
associated with the 50 km-diameter crater at 7.3ON, 309.4'; mantling deposits overlie the lower flanks of the western 
volcano and remnants of complexlydeformed terrain, but superposition relationships with upper flank materials are 
unclear. Relative age relationships both within and between the major eruptive centers are difficult to determine due 
to the complex nature in which flows interfinger and overlap. Each volcano appears to have had an extensive period 
of eruptive activity with several major phases emplacing large flow fields and more localized activity occuring both 
at vents on the flanks of the volcanoes and at their summits. 

A seaies of plains units surround the major eruptive centers in southern Guinevere Planitia. Typically, the 
volcanoes are superposed on the plains; however, locally plains may embay the flanks of the major volcanoes. 
Within the plains, bright and dark lobate flows and small domes and shields can be identified. Remnants of 
complexlydeformed terrain are also observed and, though not prominent, ridges and fractures are found in many 
areas. At 3ON, 304' a morphologically distinct network of irregular valleys appears to have formed by collapse of 
the surf= due to the migration of subsurface fluids [7]. 

Volcanic Domes in Southern Guinevere Planitia 
In addition to identification of three major volcanic centers, Magellan data have revealed the presence of a 

variety of small volcanic landforms in southern Guinevere Planitia which provide information on the styles and 
diversity of Venusian volcanism. Among these, steep-sided domes are of particular significance as their morphology 
has been used to suggest that they are silicic in composition [8-111. The well-defined margins of most 
steepsided domes also commonly provide clear cross-cutting relationships from which to assess local changes in 
volcanic activity. 

In southern Guinevere Planitia, 23 domes have been observed, ranging in size ffom -5 to 70 km across (Table 
1). Domes are circular to highly irregula,r in plan view and may have pits and/or fractures on their upper surfaces. 
Dome margins are generally steep, but many domes have poorly defmed edges in some areas and may have slumps or 
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flows extending from them. Many of the domes are flat-topped, but variations in relief on the upper surfaces of the 
domes are also common. Two types of pits are observed: 1) centrally located collapse pits which may have 
concentric fractures surrounding them, and 2) pits with prominent raised rims which are randomly located on dome 
surfaces and are most likely indicative of secondary eruptions and the accumulation of pyroclastic material. Domes 
in southern Guinevere Planitia are found at the summits and on the flanks of the major volcanic centers, in 
association with coronae and corona-like structures, and in clusters or groups of small edifices on volcanic plains. 
Degradation of the domes occurs by burial, fracturing, and collapse of the margins and/or interior [e.g., 8.1 11. 

While the domes observed in southern Guinevere Planitia have morphologic characteristics similar to steep- 
sided domes as defied by [Ill  and they fit into the general classification of steepsided domes, many aspects of their 
morphology do not directly support comparisons previously made between Venusian domes and terrestrial rhyolite 
and dacite domes [9,11]. Domes in Guinevere Planitia are generally comparable in radar roughness or slightly 
rougher than their surroundings, whereas the surfaces of silicic domes on Earth are extremely rough. Venusian 
domes are also directly associated with volcanic vents from which thin, lobate flows of similar morphology to 
terrestrial basaltic flows emanate and also occur in groups with low shields, which are presumably due to basaltic 
volcanism. Thin, lobate flows appear to originate from some domes, a relationship not observed at terrestrial silicic 
domes. Catastrophic failure of dome margins and interiors also appears to be common on Venus but is not typical 
on Earth. In southern Guinevere Planitia, the domes exhibit widely disparate profiles, with both steep and shallow 
margins and irregular summit regions, making it uncertain whether the domes are a distinct morphologic class or are 
part of a continuum of small volcanic edifice morphology that reflects variations in eruption conditions rather than 
differences in composition. Further study of small volcanic landforms will assist in documenting the evolution of 
volcanic centers on Venus and in determining the types of eruptive activity and resulting volcanic deposits. 

Table 1. Volcanic Domes in Southern Guinevere Planitia 
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