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Ganymede's surface consists of regions of dark, ancient cratered terrain dissected by 
brighter terrain commonly possessing systems of parallel to subparallel grooves (1-4). The 
grooved regions commonly consist of complex patterns of individual "domains" with 
parallel groove orientations (4). Highly elongate "groove lanes" possess grooves parallel 
to the long &es of the lanes. These groove lanes intersect and define smaller, less 
elongate polygons with grooves a t  oblique angles to the long axes of the polygons. 

The regions of dark terrain outlined by the grooved terrain posess linear to arcuate 
systems of graben or fracture-like features (furrows). In the largest dark cratered area, 
Galileo Regio, three sets of furrows have been identified (5). The most conspicuous set  is 
broadly arcuate, and a second set is oriented a t  high angles to the arcuate set. 
Superimposed on both of these furrow sets is a younger, more widely spaced furrow set  a t  
an orientation varying from NNE in the eastern part of Galileo Regio to NW in the 
western part. The furrow sets are each parallel to one of three linear boundaries of 
Galileo Regio, and they appear to structurally control the placement of the boundaries. 
The arcuate furrows define the southern boundary, and the furrow set  orthogonal to this 
set parallels the northwestern boundary. The orientation of the younger third furrow set 
defines Galileo Regio's southwestern boundary. 

As a part of the geologic mapping of the JG-4 quadrangle, just to the west of Galileo 
Fkgio, regional tectonic patterns were analyzed. Only the eastern two-thirds of the 
quadrangle have been imaged a t  high enough resolution to be mapped tectonically. As 
shown in Fig. 1, the southern part of the region is dominated by the dark, ancient cratered 
terrain called Marius Regio. The dominant furrow set is the arcuate one; only a few 
furrows belonging to the other two sets are evident. The arcuate set  is oriented WSW in 
the eastern part  of the area, and becomes oriented more SSW to the west. The younger 
furrow set  is oriented NW to WNW. The northern part of the map area is brighter and 
grooved, with cross-cutting structural domains. 

Two primary structural trends are evident among the longer groove lanes in JG-4, but 
are less pronounced among the smaller polygonal groove domains. In the southeastern 
and north central parts of the mapped area, the dominant orientation (NW to WNW) 
parallels the younger third furrow set and the southwestern boundary of Galileo Regio. In 
the remainder of the map area, the dominant orientation of groove lanes is orthogonal to 
the arcuate furrows. The orthogonal shifts from NNW in the northeastern part  of the map 
area to W'NW and the most southwestern area, but is consistently oriented more 
northward than the younger third furrow set. On the basis of these relationships, we 
propose that the orientations of longer groove lanes in JG-4 are structurally controlled by 
two of the three furrow sets in the region, the set orthogonal to the arcuate furrows and 
the more westerly-oriented younger set. 

There is a relationship between the ages of groove lanes and their orientations. Those 
groove lanes orthogonal to the arcuate furrows are cross-cut by the groove lanes oriented 
parallel to the third, more westerly oriented furrow set. The longest groove lane, Mashu 
Sulcus, cross cuts other groove domains and has  a sharp change in orientation at 
28N,205W. The segment to the southeast is parallel to the third furrow set, while the 
segment to the northwest is orthogonal to the arcuate furrows. We propose that the oldest 
groove lanes formed predominantly along zones of weakness orthogonal to arcuate 
furrows, and tha t  younger ones formed predominantly by reactivation of the third, more 
westerly-oriented furrow set: 

Bianchi e t  al (6) found two dominant orthogonal groove orientations in a regional 
study of groove orientations in Uruk Sulcus, south of Galileo Ftegio. They proposed tha t  a 
regional structure of unspecified nature rather than local stresses controlled the orientation 
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of grooves. The two dominant orientations are parallel and orthogonal to the arcuate 
furrows to the north in Galileo Regio, and we propose that the grooves are structurally 
controlled by furrows as  is apparently the case in JG-4. In a separate study, Murchie and 
Head (7) found that dominant groove orientations are parallel and perpendicular to arcuate 
furrows in a large region in the subJovian hemisphere and possibly in the southern anti- 
Jovian hemisphere. 

In summary, we fmd that the elongate groove lanes in the JG-4 quadrangle are of two 
general age groups. The older ones formed predominantly a t  right angles to arcuate 
furrows, while the younger groove lanes formed predominantly parallel to a furrow set 
cross-cutting the arcuate furrows at an oblique angle. Studies of other regions of 
Ganymede suggest that structural control by furrows may be a global phenomenon. 
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Fig. 1. Geologic map of the eastern two-thirds of the JG-4 quadrangle. 
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