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Using Viking and MOC images, 680 Martian impact craters 

were classified into the following categories: Central Pit, Central 
Peak, Collapsed Central Peak, Peak Ring, Degraded, and the newly 
defined Peripheral Peak Ring. Although the transition between Cen-
tral Peak and Collapsed Central peak morphology is gradational, a 
distinction is made based on the presence of single vs. multiple sum-
mits, and the height to diameter ratio. Classification of Peak Ring 
and Collapse Ring craters is unambiguous.  

A general size and morphology progression is observed from 
Central Peak to Collapsed Central Peak to Peak Ring morphologies. 
This morphologic progression is similar to that obtained by 
Alexopolous and McKinnon [1] for Venusian complex craters, but 
on Mars, transition diameters are more variable. The ratio of final 
crater diameter to peak ring diameter decreases as crater diameter 
increases from ~7 to ~2 reaching an apparent limit at the latter value. 
This indicates peak ring formation geometry is dependent on the 
input energy to the modification phase and supports the concept that 
peak ring craters are formed via stability overshoot of the central 
uplift [1], with the Collapsed Central Peak being a transitional form. 

In a fraction of Martian complex craters between 10-70 km di-
ameter, a new morphological element is observed; a topographically 
symmetric ring with morphologies generally similar to those of peak 
rings, but occurring proportionately farther out near craters’ rims. 
These rings always occur at a strikingly constant rim to ring ratio of 
~1.3 (Refer to Figure). Examples of this additional ring sometimes 
occur in craters with conventional peak rings, resulting in craters 
with two concentric peak rings.  We propose the term Peripheral 
Peak Ring for these features to denote their proximity to the crater 
rim and symmetric shape. The constant rim/ring ratio is thought to 
reflect the near constant, but linearly varying complex crater depths 
during their formation. 

The restricted geographic distribution of Peak Ring craters  
(primarily to the southern cratered highlands) and complex craters 
containing peripheral peak rings (midlatitudes within 40º of the 
equator) further suggests that local crustal strength (or other crustal 
property such as water content) varies across the Martian surface 
and influences final crater morphology. 
References: [1] Alexopoulos, and McKinnon W.B. (1993). Large 
Meteorite Impacts and Planetary Evolution, 29-50. 
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