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GEOLiOGIC MAPPING OF THE SIF MONS SOUTHERN FLANK, VENUS (PRELIMINARY RESULTS), 
A.G.Marchenko, 119899, GSP, Moscow State University, Moscow, Russia 

Mapping of the southern flank of Sif Mom revealed seven distinctive geological units with proper stratigraphic 
position each. Set of the units demonstrates discontinuity of the geologic history of the mapped region when either 
tectonism or volcanism was the predominant factors of the region evolution. Probable consequence of events within 
the area under study (F-MIDRP.20N351) is described 

Introduction. Sif Mons is a large shield volcano which is about 300 km across [I]. The volcano caldera is at 
20°N,3520E and about 3.5 km above the mean planetary radius. Sif Mons and Gula Mons represent two main 
volcanic centers of western Eistla Regio and characterized by the complex history of volcanism [1,2,3,4]. To 
decipher geologic history in the area at southern slopes of Sif Mons I used Magellan images of the Cycles I and LU, 
giving the real stereo image, to map geological units within the frame F-MIDFW.20N351 (Fig.). 

Unit Description. There are seven units within the area under study. From the oldest to youngest they are as 
follows. (1) Densely Fractured Plains (Dl). The unit consists af several isolated local heights heavily disrupted by 
furrows and located at the central, NW, and E part of the studied area. The heights are embayed by the other units 
and due to this is considered as outcrops of the oldest terrain. The central and NW occurrences of the unit are 
characterized by a large amount of closely spaced linear grows with length from a few up to 150 km. Relics of 
preexisting plains-forming material are visible between the grooves. The eastern occurrences resemble a remnant 
of a double rimmed corona with the set of features typical of coronae [S]. (2) Dark Plains (Dkp) The uniform radar 
albedo is typical of the unit's surface. Within the area of mapping the dark plains located to the South, SW, and W 
from Sif Mons and at the volcano base by the altitude position. Material of the dark plains embay the remnant of 
the corona-like feature and due to this is considered as relatively young. The surface of the plains disturbed by 
spaced set wrinkle ridges and a few linear grooves. (3) Domed Plains @Imp). The unit has mottled albedo pattern 
which is brighter than surface of the dark plains and consists of large amount of densely spaced small domes 
encircled by bright or dark haloes several km across. Clusters of the domes located to the SE and W from Sif 
Mons. At the western flank of the SE occurrence one can see a set of radial elongated spots several km wide and up 
to hundred km long. Obviously the spots are lava flows which look undisturbed at contacts with the material of the 
dark plains but overlapped by lava flows from the Sifvolcano. Radial pattern of the flows suggest that the cluster 
occupies an area elevated above the surface of the dark plains. (4) Lava Complexes of the SifMons Slopes. 
Materials of the complexes overlay all above units and could be subdivided into three units: (4.1) Slope Digitate 
Plains (Sdgp). This is the most widespread unit within the mapped area. The unit consists of a huge number of 
elongated (up to 400 km long) sinuous radar bright and dark spots which often overlay each other. The spots form 
the radial pattern around the volcano center and extend from the volcano caldera becoming wider downslope. From 
morphology of the spots they interpreted as lava flows. The flows either bury or embay all above units. Variegated 
albedo pattern of the flows and their overlapping each other suggest that formation of the main unit of the Sif 
Mons was multistage. (4.2) Slope Bright Plains (Sbp). This unit occurs at the east side of the Sif slopes and 
consists of a set of radar bright, sinuous, narrow (a few km wide), and elongated (25-75 km long) spots which are 
interpreted as lava flows. The flows begin at the base of arc-like east-facing scarps disturbing the surface of the 
digitate plains. This suggests that the bright plains are younger. (4.3) Slope Dark Plains (Sdp). The plains surface 
is radar dark and featureless. The plains are located at 25-100 km from the Sif caldera due N, W, and S and fill a 
moat which semicircles the caldera. This suggests that the slope dark plains are younger than the main unit. 
However, the relationships with the slope bright plains are unclear. (5) Impact Crater Material (7cm). Within the 
area under study there is only one impact crater at 20.4W, 350.1°E. The crater is of type M according to [6] and 
consist of two closed bowl-shaped ones. Diameter of the bigger crater is 5.0 km. Radar bright ejecta blankets from 
the crater as well as its dark halo overlap surface of the digitate plains and look undisturbed by lava flows. 

Probable Geologic History of the Region. The oldest unit recognizable within the area of mapping is the 
densely fractured plains. Its grooves or fractures disturb some preexisting terrain presumably of volcanic origin. 
Because of the most common features of the densely fractured plains are grooves, the plains could be result of 
extension of older volcanic plains. Intensive tectonic deformation typical of the densely fractured plains almost do 
not traced within the younger units. It suggests that since the beginning of the dark plains emplacement 
extensional tectonic activity in the region either ceased or was less intensive than volcanism. Surface of the dark 
plains is characterized by uniform albedo and absence of visible lava sources. This could mean that there was no 
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single source of the material to form vast dark plains. In contrast, on the surface of restricted areas of the next unit, 
the domed plains, numerous small domes are seen. The clustered are sources for the material making up the plains. 
Flows from the center of the domed plains area have no visible relief in the stereo images. It may mean that the 
material of the plains is a veneer of brighter lava on the surface of the dark plains. Relative small area occupied by 
the domed plains, clustered domes, and probably very small thickness if the plains material suggests that volcanic 
activity by the beginning of the domed plains formation became more concentrated but less intensive in 
comparison with the conditions of the dark plains formation. Surface of both dark and domed plains disturbed by 
spaced net of low wrinkle ridges which are presumably features of compressional stresses. Thus, tectonism, even 
not too much intensive, became the rnain factor again in the history of the region. Volcanism played the main role 
during the next episode of the region's geologic history when lava complexes of the Sif slopes formed. The rnain 
phase of the activity was the formation of the slope digitate plains. Their surface consisting of a great number of 
very long lava flows that could imply large eruption rate. The flows are of different albedo and usually overlap each 
other. This could mean that formation of the slope digitate plains was multistage but amount of erupted material at 
each stage probably was approximately the same. Almost all lava flows of the digitate plains are radial relatively 
the Sif caldera. This suggests that during the main phase of the Sifvolcanism there was the single source of the 
material. Only at later stages of activity new sources of lava appeared on the Sif slopes: the slope bright plains was 
formed on the east side of the volcano and the slope dark plains at the volcano caldera. Both types of the plains 
have very srnall areas and probably small thickness so amount of the material outpouring at the last stages of Sif 
development was also insigmficant. 
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