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Abstract: Dione Regio (20°-45"S, 315"-340") is found to exhibit many characteristics that are observed at other 
regional highlands, including locally elevated topography, large-scale volcanism, and rift zone formation. Like 
Western Eistla Regio, Dione is relatively small and low, has few remnants of tessera, and limited rifting. It differs, 
however, in the domination of centralized volcanism over coronae and the presence of significant small scale 
volcanism (in the form of small shields). We interpret Dione to be a region of mantle upwelling, similar to Western 
Eistla and Bell, and differing from the other, larger-scale upwellings observed at Beta and Atla Regiones. 

Introduction: Several volcanic rises, defined by their locally elevated topography, extensive volcanism. and 

development of rift zones have often been interpreted to be related to mantle upwellings or mantle plumes [1,2]. 
Western Eistla, Bell, Beta, and Atla Regiones are all located in the equatorial region of Venus and have many 
common characteristics [1,2]. In this paper, we outline the characteristics of Dione Regio [3,4], a fourth rise 
imaged at the end of the Magellan mission and compare it with the other four. 

Descri~tion: Dione Regio is located mid-way between Phoebe and Alpha Regiones, on the NW edge of the 
lowlands of Lavinia Planitia It covers an area of approximately 5 x lo6 km2, from 20°450S and 315"-340'. It is 
an oval-shaped, local topographic rise, 2700 krn N-S x 1200 km E-W which connects to the west with the rise 
associated with Themis Regio. Superposed on this broad rise is an irregular-shaped region of higher topography 
(mean elevation 6052 km) that is elongated N-S with a cross-like E-W projection. Four local topographic highs 
(1.1-2.4 km above the adjacent highland plains) correlate with four large volcanic edifices. Ushas. Innini, and Hathor 
Montes (each about 500-600 km diameter) are oriented from N to S along the main portion of the rise, and an 
unnamed volcano (250 km diameter) is located on the western projection An elongate, local low NW of Innini may 
be a flexural moat but there is no evidence that flows have ponded here. 

The geology of Dione Regio is complex [3] (see also their Figure 1). The oldest units are tessera and 
tectonized plains that were flooded by extensive plains, leaving only small inliers. At some later point these 
regional plains were deformed, resulting in narrow, sinous ridges. SE of Innini the ridges in the plains rotate and 
become circumferential to the local topography, suggesting that in at least one location the high topography 
developed before the period of ridging. Superposed on the ridged plains are four small corona and many smaller 
patches of younger plains, including regions of plains that are covered in hundreds of small shields. Although there 
is some evidence of earlier centralized volcanism [3], the majority of the volcanoes appear to post-date the plains. 
In addition to the four major volcanoes, there are four minor volcanoes: two on the flanks of Hathor , one covering 
early eruptions but deflecting later eruptions from Innini, and one in the plains SW of Ushas. 

Late stage fracturing has influenced all four of the major volcanoes to different degrees. Fracturing at Ushas 
Mons foms a radial pattern to the north and south of the edifice. This radial pattern and the association of lava 
flows with several of these fractures suggests that the fracturing is likely related to lateral dike emplacement. There 
is limited fracturing of undetermined origin on the south flanks of Innini. Lava flows on the SE flanks of the 
unnamed volcano have been captured by hctures which merge into the welldeveloped rift zone NW of Hathor. This 
rift zone dissects the small volcano on the flanks of Hathor and extends up towards the summit. On Hathor's SE 
flanks the rift zone continues but it is not as strongly developed: although many lineaments and, in some cases, 
fractures are observed, there is not the strong graben development that is seen to the NW. There is also limited 
fracturing on the S w  flanks which produces the appearance of a triple junction at the summit of Hathor. Fractures 
are not observed at the summit but they may have been buried by volcanic deposits. 

Although the small number of impact craters in total on Venus precludes determinations of unit ages, it is 
possible to assess the density of craters of the region as a whole and thus get an estimate of the age of the region. 
There are 11 impact craters, ranging in diameter from 5-49 km, in the area mapped in Figure 1 of [3]. Nine are 
located on the ridged plains, one on shielded plains, and one on tectonized plains near the Hathor rift These 
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locations suggest that most of the craters likely post-date the development of the rise. In contrast to craters at other 
rises, none of the Dione craters are clearly embayed by volcanism, although a crater N of Ushas is cut by radial 
fractures associated with the volcano. The density of all these craters is 2.19 craters per lo6 krn2, similar to the 
planetary average of 2.0 craters per lo6 km2 [S]. 

Discussion: Dione Regio is similar in many ways to other volcanic rises on Venus. All rises are characterized 

by broad-scale elevated topography, widespread, significant volcanism (in the form of large volcanoes and corona). 
and the development of rift zones in association with volcanoes. There are, however, significant differences between 
the rises in the amount and distribution of the volcanism, the degree of rifting, and the aerial expanse of old, tessera 
terrain (Table 1). In addition, Dione is unique among these rises in that it has a large amount of small scale 
volcanism in the form of hundreds of small shields that occur predominantly at the crest of the high south of Ushas 
Mons, on the flanks to the SW and NE of Ushas, and at the summit and to the NW of the unnamed volcano. These 
shields superpose the ridged plains (suggesting that they are syn- or post-uplift) and some are embayed by Ushas 
lavas. In addition, relatively more of the volcanism at Dione occurs as large volcanoes than as corona. Although 
there is one 'major' rift zone at Hathor Mons, it is only well-developed on the NW flanks of the volcano. It is 100 
km wide and extends for roughly 300 km, which is small in comparison to Guor Linea at Eistla Regio (100-150 km 
wide and more than 700 km long). In contrast to Atla Regio, where the topographic asymmetry is parallel to the rift 
zones, at Dione the rift cuts across the elongation of the topography at an angle of approximately 45'. 

 conclusion^: Dione Regio appears to be a region that originally was dominated by plains that were uplifted and 
ridged, covered to a large extent with volcanic deposits of various forms, and finally slightly rifted. It exhibits many 
of the characteristics that are common to other volcanic rises on Venus. All rises, however, differ in the details of 
the distribution or degree of development of these features. With its small size, lower topography, and limited 
rifting. Dione most closely resembles Western Eistla and Bell. In contrast to other rises, large volcanoes are the 
dominant form of volcanism and none of the impact craters are embayed by lavas. [I] and [2] interpreted the 
highlands they studied to be associated with mantle plumes or regions of mantle upwelling. We suggest a similar 
source for the high topography, extensive volcanism, and rifting observed at Dione Regio. The differences between 
the regions are likely related to pre-upwelling geology and the geometry of the upwelling. 
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Table 1: Characteristics of 4 regional highlands 
Dione Bell  W. ~ i s t l a *    eta* ~ t l a *  

m 2 )  5x106 2 x lo6 3 x lo6 13 x lo6 11 x lo6 
craters/lo6 km2 2-19 1.8 2.1 1.8 2.4 
Elevation of 6051-6052 6052-6053 6051-6052 6053-6054 6053-6054 
major rise 
Major volcanoes 4 (4) 3 2 3 (1) 3 (2) 
(minor) 
volcanoes 
No. corona 4 1 8 12 10 
Location of 1 on crest, 3 on N part of high linear trend across around N lower . to E off crest 
corona E flanks of high the high flanks of high 
Tessesa minor, scattered minor, scattered minor, low dominant minor, low 

flanks flanks 
Rifts 1 major 1 very minor 1 major, 1 minor 3 major 5 major 

(junction) (junction) 
2 minor 

* Most of this data compiled from [I]. 
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