
LPSC XXIII 1 4 5  

THE CANTELOUPE TERRAIN OF TRITON; Joseph M. Boyce and Patricia G. Rogers 
Planetary Geosciences Programs, Solar System Exploration Division, NASA, Washington, 
DC 20546. 

The western equatorial region of Triton, called the canteloupe terrain, is dominated by a 
terrain consisting of closely spaced, quasi-circular dimples (Smith et al., 1989). The 
oldest unit of this region appears to be the dimpled terrain. This terrain is 
characterized by an extremely rough texture and a dense concentration of rounded 
depressions with average diameters between 25-40 km. The dimples generally appear 
to be smooth floored, however, occasional small peaks do occur. The lack of 
superposition among the dimples and the relatively uniform size distribution suggests 
they are of endogenic and not impact origin. The canteloupe terrain is overlain and 
criss-crossed by a global system of ridges. Towards the north, these ridges contain 
material that appears to have been extruded from the central regions of the ridge 
forming a low medial ridge. In general, the ridge system superposes the dimpled 
terrain, however, a small number of semi-circular pits appear to disrupt the ridges. 
Towards the south of the canteloupe terrain there is a distinct boundary where the 
topography of the dimples appears subdued. Towards the east the canteloupe terrain 
appears to be embayed by flows which have formed large lava lakes. Smaller 
(approximately 5 krn in diameter) pits appear to overlap the entire canteloupe region, 
with higher concentrations occurring in the west. Whether these pits are a modified 
version of the dimples or an early stage of these features is yet uncertain. To the south 
of the canteloupe terrain, frost deposits appear to overlay the pitted and grooved units. 

It has been suggested by Smith et al., 1989 that the canteloupe terrain of Triton is 
polygenetic in origin, forming as a result of viscous relaxation, collapse and sublimation 
of the surface. Later, Boyce (1990) suggested that the gross morphology of the terrain 
may be the result of modification of an interference-like pattern created by intersecting 
sets of subdued concentric, arcuate structures. It was suggested that the pattern could be 
a result of formation of 1) many large multiple-ring impact basins similar to those 
observed on Ganymede and Callisto, 2) fractures and folds resulting from stresses 
generated during circularization of Triton's orbit, or 3) stresses generated by 
internally driven tectonic events. Although an impact basin origin is somewhat 
consistent with the arcuate geometry and spacing of the troughs and ridges, few impact 
craters of any size (or their modified outlines) are superposed on the terrain. Also, no 
simple mechanism exists that would allow resurfacing to erase an ancient impact 
population yet retain the structural patterns of the ancient impact basin. Considering 
the ancient age of the terrain required by this mechanism, many impact craters of a 
variety of sizes are expected to be included with the dimples. 

Alternatively, the dimples may be a result of collapse due to the removal of a subsurface 
layer. The uniformity in size would then suggest a continuous subsurface layer at a 
uniform depth of about 6 - 10 km. An early internal thermal event (local or global) 
could have caused the sublimation and escape of such a layer provided appropriate 
thermophysical conditions were satisfied. To be localized to only the region beneath the 
canteloupe terrain requires 1) crustal heterogeneity, 2) heterogeneity in the 
distribution of the process that results in formation of the pits (e.g. hot region) or 3) 
global formation of the pits with subsequent resurfacing in other areas. 

If the process of formation was primarily sublimation, then the circularity, scale, and 
size distribution observed would be unexpected. Sublimation processes generally result 
in more irregularly shaped features than those observed in this region. Therefore, it is 
unlikely that the canteloupe terrain formed by sublimation alone. 
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In summary, it is suggested that the most likely origin for the canteloupe terrain is by 
the modification (through viscous relaxation and mass wasting) of an interference-like 
pattern formed as a result of the intersection of crossing sets of structures. 
Alternatively the terrain could be the result of a major thermal event that caused 
removal of a subsurface layer of crustal material, with subsequent collapse of the 
overlying layer. 
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