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MARTIAN CRATER COUNTS ON ELYSIUM MONS, Kathleen McBride, 
Univ, of Houston-Clear Lake, 2700 Bay Area Blvd., Houston, 
Tx, 77058 and Lunar and Planetary Institute, 3303 NASA Rd. 
1, Houston, Tx, '77058, and Nadine G. Barlow, SN 21, NASA 
Johnson Space Center, HOUS~Q~, Tx, 77058. 

Without returned samples from the martian surface, 
relative age chronologies and stratigraphic relationships 
provide the best information for determining the ages of 
geomorphic features and surface regions. We measured 
crater-size frequency distributions of six recently mapped 
geologic units of Elysium Mons to establish their relative 
ages [1,2], 

Most of the craters on Elysium Mons and the adjacent 
plains units are between 500 and 1000 meters in diameter. 
However, only craters 1 km in diameter or larger were used 
because of inadequate spatial resolution of some of the 
Viking images and to reduce probability of counting 
secondary craters, The six geologic units include all of 
the Elysium Mons construct and a portion of the plains units 
west of the volcano. The s rface area of the units studied Y is approximately 128,000 km . We used four of the geologic 
units to create crater distribution curves. There are no 
craters larger than 1 km within the Elysium Mons caldera. 
Craters that lacked raised rims, were irregularly shaped, or 
were arranged in a linear pattern were assumed to be 
endogenic in origin and not counted. 

Three of the crater distribution curves (Figs. A,B,C) 
show that the ages of the surface units of Elysium Mons are 
near the heavy bombardment-post heavy bombardment 
transition. This is consistent with the ages found by 
Barlow [3]. These three units appear to have been emplaced 
at nearly the same time. The fourth cuwe (Fig. D) 
indicates that the upper flank material is slightly younger; 
this unit shows considerably fewer craters in the 1.0 to 2.8 
Ian diameter size range. This lack of small diameter craters 
could have resulted from unusual erosion on the upper 
eastern flank of Elysium Mons or from the burial of the 
surface by a later volcanic deposit. In contrast to the 
undifferentiable, braided lava flows of the western flank, 
the upper flank is smooth and slightly hununocky at 150 
m/pixel. A few craters appear mantled by some surficial 
deposit. The upper eastern flank has been interpreted as an 
ash deposit by Mouginis-Mark 641  and McBride and Zimbelman 
[2] because of its smooth, mantled appearing morphology. 

Additional crater frequency distribution analysis is in 
progress and includes relative age chronologies for adjacent 
surface units, west of ~lysium Mons, to determine the 
geologic history of Elysium Mons. 
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~igures: Relative crater-size frequency distribution 
curves. (A) Lower/Middle Flank Material. (B) 
Undifferentiated Flow Material. (C) Plains Unit. 
(D) Upper Flank Material. 
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