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COMPLEX RIDGED TERRAIN AT PHOEBE REGIO, VENUS FROM MAGELLAN DATA. 
A.V. deCharon and E.R. Stofan, Jet Propulsion Laboratory 1 California Institute of Technology, 
Pasadena, CA, 91109. 

Introduction. Arecibo images [I] revealed the presence of numerous closely-spaced radar 
bright lineaments and bright radial centers at Phoebe Regio which were interpreted to be fault 
scarps and large volcanoes, respectively [2]. Based on these data and by analogy with Beta Regio 
and Devana Chasma, it was suggested that Phoebe Regio is characterized by extension, rifting and 
volcanism [2]. Magellan images have also confirmed the presence of complex ridged terrain 
("CRT"; formerly known as "tessera") at Phoebe Regio as predicted by surface roughness 
properties of Pioneer Venus data [3,4]. There are two major occurrences of CRT at Phoebe: a 
western area with dimensions of 650 km X 1000 km, centered on 10°S, 281°E and a smaller 
eastern occurrence centered on 7"S, 29S0E whose dimensions are approximately 500 km X 900 
km. CRT at Phoebe are compared with a sequence of deformation previously developed for other 
areas of CRT from Magellan data (e.g., Alpha Regio 151). Also, documentation of the association 
of CRT with the regional rifting and volcanism are used to further constrain the possible origins for 
this highland region. 

Description of Phoebe Regio. A regional sketch map is shown as Figure 1. The western 
CRT is 1 - 3 km higher than the surrounding plains. The CRT has closely-spaced (c 3 km) ridges 
and troughs that are subparallel to broader N-S oriented ridges and troughs (average lengths about 
75 km). The closely-spaced and broader ridges and troughs are disrupted, often at high azimuths, 
by long lineaments. There is an extremely deep, N-S oriented trough (> 1 km deeper than the 
surrounding plains) that is aligned with a belt of fractures at the eastem edge of the CRT which is 
the southern extent of Devana Chasma (Fig. 1). The southern boundary of the CRT is a NW-SE 
belt of fractures that has a series of discontinuous troughs. A 4 km high volcano is located at the 
junction of the N-S and NW-SE oriented fracture belts at the southeastern comer of the CRT. 
Located at the NW comer of the western CRT is a NW-SE trending belt (1200 lan X less than 200 
km) whose morphologic features types (i.e., ridges, troughs, and lineaments) are similar in type 
and orientation to those seen in the main body of the western CRT itself. 

The eastern CRT is 1 -2 krn higher than the surrounding plains. A relatively high percentage of 
the eastern CRT is flooded with volcanic plains which occupy local topographic lows. This CRT 
is similar in radar appearance to the western CRT: i.e., closely-spaced lineaments that are 
subparallel to broader topographic ridges and troughs that are, in turn, disrupted by faults. Its 
eastern edge is dernarked by a N-S oriented belt of fractures and a radar-bright volcano; however 
no associated deep trough is found (as is the case in the western CRT). The remaining margins of 
this quasi-rectangular CRT appear to be volcanically embayed. 

General description of CRT. Excluding plains regions, CRT is the dominant tectonic terrain 
on Venus in terms of surface area [4]. Analysis of Magellan data reveals that CRT, in general, is 
characterized by intersecting sets of linear features with spacings throughout the range of 200 m 
(limit of Magellan resolution) to a few kilometers and lengths of the largest features predominantly 
in the range of 20 to 100 krn. At Alpha Regio, to date the CRT best studied with Magellan data, 
four distinct morphologic feature types are observed: ridges and troughs spaced less than 1 km 
apart, broader ridges and troughs, linear disruption zones, and flat-floored valleys interpreted as 
graben. The most recent events consist of widespread extension (manifested as graben) and more 
localized eruptions of plains-fonning lavas. Oldest events include the formation of broad ridges 
and troughs, and the formation of narrow, parallel ridges and troughs. Linear disruption zones, 
interpreted to have accommodated shear motion, commonly appear to crosscut the older ridge and 
trough features but are crosscut by graben and are thus interpreted to occupy an intermediate 
position in the sequence. 

Conclusions. Characteristics of CRT at Phoebe Regio and at Alpha Regio show many 
similarities including: the existence of closely-spaced lineaments subparallel to broader ridges and 
troughs, later-stage extensional features (e.g., grooves and graben) and late-stage inu-a-CRT 
plains. Unlike Alpha, however, at Phoebe there is apparently a lack of shear deformation along 
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distinct linear disruption zones. The preferred formational 1 deformational model proposed to 
explain the CRT at Alpha is a convergence / relaxation model [5,6]. Therefore, we are currently 
assessing the patterns of deformation from Phoebe's CRT for evidence of early-stage compression 
followed by gravitational relaxation. A key element in testing this model is characterization of 
whether late-stage extension is closely correlated with high topography. 

Both the fracture belts and volcanoes in Phoebe appear to postdate formation of the CRT with 
grabens in the fracture belts cutting the CRT and flows from the volcanoes embaying and 
overlapping the CRT. Flows from the volcanoes both embay and are cut by graben within the 
fracture belts, indicating that volcanism and extension have occurred contemporaneously. In 
northern Beta Regio in the vicinity of Rhea Mons, a pre-existing block of CRT has been rifted 
apart by Devana Chasma [7]. We are currently comparing the two regions in more detail, studying 
the nature of the troughs and fracturing in the plains versus that observed in the CRT, and 
attempting to understand in more detail the relationship between CRT evolution, formation of the 
fracture belts, troughs and volcanoes. 

F i s  work was conducted at the Jet Propulsion Laboratory, California Institute of Technology, under contract 
with the National Aeronautics and Space Administration.] 
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FIGURE 1. Regional sketch map of Phoebe Regio and Devana Chasma. 
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