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VOLCANISM AND TECTONISM IN RUSALKA PLANITIA AND ATLA 
REGIO, VENUS; M. G. Lancaster and J. E. Guest (University of London Observatory, 
University College London, London, NW7 2QS, U. K.). 

In order to investigate the relationships between volcanism and tectonism in Rusalka 
Planitia and Atla Regio, the geology of four adjacent Cycle 1 Magellan ClMIDRs has been 
mapped (C100N180, C115N180, C115N197, and C100N197). These cover nearly 12 x 106 
km2 between latitudes 7.6 S and 22.6 N, and longitudes 171.4 to 206.2 E. This region was 
chosen because it contains nearly all the types of volcanic and tectonic features observed on 
Venus, and covers plains as well as highlands. 

The western half of the region comprises most of the volcanic plains of Rusalka 
Planitia, which are characterized by a large-scale pervasive fabric of NW-SE trending sinuous 
ridges that resemble lunar and martian wrinkle ridges [I]. A NW-SE to N-S trending 
deformation belt occupies the SW comer of C100N180, and contains several coronae including 
Eigin Corona (5.0 S, 175.0 E). The belt is the source for large, radar-bright, plains forming, 
flood lava flow fields. A similar collection of corona-like centers and deformation belts 
composed largely of ridges, is found in the NE comer of C115N197, where an extensive 
collection of lava flow fields is also present. Other smaller regions of radar-bright lava lie 
scattered across the plains. A number of N-S to NNW-SSE trending ridge belts occupy the 
north-central part of these plains. 

The eastern half of the area is cut by a major rift-zone, which includes Ganis Chasma in 
the north, and several smaller rifts. The large volcano Ozza Mons (4.6 N, 201 E) lies at the 
southern end of Ganis Chasma, and has an extensive flow apron. A wide rift-zone runs SW 
from Ozza Mons, and the large volcano Maat Mons (0.5 N, 194.4 E) lies off the ridge axis to 
the SW of Ozza Mons. Many other lava flow fields lie to the south, west, and east of the Maat 
and Ozza How aprons, including a fissure-fed sub-parallel complex of flow fields to the SE of 
Ozza Mons. A large volcano is centered on Ganis Chasma at 17 N, 194 E, and has been 
dissected by intense faulting. The large volcano Sapas Mons lies at the center of the region at 
9.5 N, 187.5 E, and a large volcano at 14.2 N, 204.7 E is comprised of a corona-like center 
surrounded by an extensive flow apron. 

A region of elevated terrain known as Nokomis Montes is located in the north central 
part of the region at the north-eastem extremity of Ganis Chasma. Nokomis is composed of 
blocks of tessera which have been extensively rifted, and in this respect is very similar to Rhea 
Mons in Beta Regio [2]. An extensive outcrop of un-rifted tessera is found to the SE of 
Nokomis Montes, where it has been embayed by plains forming lavas to form large, irregular 
islands. The least common unit identified in the region is that of textured terrain [3], which is 
embayed by the ubiquitous radar-dark plains, and possesses a fine-scale structural grain which 
is similar in some respects to the tessera. As well as sinuous-ridges, and apart from the tectonic 
belts and zones, the plains contain abundant radar-bright lineaments of extensional origin. 
These features include swarms of en-echelon faults, straight and curvilinear lineaments which 
are thousands of kilometers in length, and graben. The lineaments belong to regional trends 
which are usually radial to tectono-volcanic centers, or normal to the deformation belts and rift- 
zones. A number of impact features are also scattered throughout the region. 

The region has been subjected to a long and varied geologic history, composed of 
numerous episodes of deformation and volcanism. The tessera is the oldest unit in the region, 
and records a long history of extensional and compressional deformation that is generally not 
related to the adjacent tectonic structure on the plains which embay it. Outcrop patterns suggest 
it may form a basement underlying large areas of plains on C115N197. The textured terrain is 
also embayed by the plains, and is commonly associated with the ridge belts which deform it. 
The relationship between the tessera and the textured terrain is unclear, but they share a similar 
stratigraphic position and may be related in origin. The plains themselves are the most 
extensive unit, and are undoubtedly composed of numerous, superposed, flood-type lava flow 
fields, as well as many fields of small volcanos [4]. By virtue of their similar radar properties, 
most of these lava flow fields are indistinguishable from each other, although many fields with 
higher and contrasting backscatter to the rest of the plains have been distinguished and mapped. 
As elsewhere on Venus, the plains have evidently had a long and spatially variable history of 
formation in this region. 
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The plains of Rusalka have been subject to widespread areal compressive deformation 
in the form of NW-SE wrinkle ridges, which form structurally coherent patterns over 
thousands of kilometers. In C115N180 the plains have been deformed into ridge belts, which 
have the same orientations as the adjacent sinuous ridges. Indeed, some of the wider sections 
of ridge belt appear to be merely concentrations of these ridges, suggesting that both these 
features were the result of the same, generally NE-SW compressive stress field. Magellan 
altimetry reveals the presence of other elevated belts which coincide with concentrations of 
sinuous ridges, which are not otherwise obvious as ridge belts within the SAR images. 

Broad deformation belts in the SW and NW corners of the region are also marked by 
elevated topography and concentrations of sinuous ridges. However they also contain several 
coronae and corona-like features. Eigin Corona (5.0 S, 175.0 E) is defined by an annulus of 
ridges which in places both constitute, and elsewhere are crosscut by, ridges of the 
deformation belt itself. These structures, and the sinuous ridges on Rusalka Planitia, deform 
extensive radar-bright lava flow fields, whose source regions are the corona-like tectono- 
volcanic centers. Thus the emplacement of these fields has largely preceded the most recent 
deformation in the area, 

Ganis Chasma and associated rifts in northern Atla Regio, cut the plains with a swarm 
of normal faults, fractures and graben. The flow apron of Ozza Mons both covers and is 
crosscut by the structures of the rift. The flow aprons of Maat and Ozza lie on older, rift related 
flow fields, and Maat Mons is one of the most recent volcanic centers in the area [5], 
superposing the flow apron of Ozza Mons. Several cross-cutting swarms of radar-bright 
lineaments, generally older than the flow aprons of Maat and Ozza Mons, radiate out from 
those volcanic centers, cross-cutting older flow fields and plains. Sinuous ridges are largely 
absent in the area of these large volcanos, the region of C100N197 being dominated by 
extensional deformation. The relative timing of rifting in Atla Regio and sinuous ridge and 
ridge belt formation elsewhere is unclear, and it is almost impossible to establish stratigraphic 
relations between features spaced more than a few hundred kilometers apart in the Magellan 
images. The NW extension of Ganis Chasma cuts an older, "banded terrain" which is 
interpreted as an old, degraded deformation belt. Each subparallel "band is formed by a pair of 
parallel ridges with a shallow trough in between them. The whole belt has a mottled appearance 
and is embayed by plains in the north. 

A number of fields of small volcanos are scattered across the region, and are commonly 
associated with swarms of radar-bright lineaments. The lineaments are presumed to be faults, 
and the extensional environment of the fault swarms may have favored the formation of these 
small volcanos. This is evidenced by the fact that many of them are aligned in chains along the 
lineament trends. 

The volcanic and tectonic history of this region has been both varied and complex. 
However the overall sequence of plains deformation is broadly similar to that of other areas of 
Venus, such as Eistla RegioIGuinevere Planitia [6] and Lavinia Planitia [3]. Hence widely 
separated regions of the planet appear to have undergone the same general sequence of events. 
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