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Summary. Using Viking Orbiter images, we obtained photoclinometric profiles for over 
1000 small (basal diameters less than about 5 km) Martian hills with summit craters; the hills 
are interpreted to be volcanoes. This morphometric database was compared with similar data 
compiled for various types of terrestrial volcanoes to determine the closest terrestrial analogs 
for the small Martian volcanoes. Our analysis indicates that the small volcanoes in many of 
the volcanic fields have morphometries that are closest to terrestrial cinder cones. However, 
some Martian volcanic fields are dominated by volcanoes whose morphometries are most 
similar to low-sloping and steep-sided terrestrial shield volcanoes, Icelandic lava shields, and 
tuff rings. 

Infrodzction We visually examined the entire inventory of Viking Orbiter images and 
selected all of the several hundred images containing small landforms that appear to be 
volcanic constructs on the basis of morphology (i.e., U s  with summit craters) and geologic 
setting. Most of these landforms have been previously interpreted as volcanic constructs [l- 
71. Most occur between 0 and 60 degrees north latitude; the individual volcanic fields cover 
a wide longitudinal range in the northern hemisphere [I-71. In the southern hemisphere are 
relatively few small volcanoes; occurrences are isolated, scattered, and mostly in the west. 
We made a photoclinometric profile of each volcano in the selected Viking Orbiter images, 
using the methods described by [8], to obtain detailed topographic data for over 1000 srnall 
volcanoes. From each profile, we extracted summit-crater diameter and depth and flank 
width, height, and slope (Table 1). (Data for the 36 small volcanoes that occur in the 
southern hemisphere were examined in our analysis but are not shown.) We performed a 
preliminary statistical analysis of these data, comparing the morphometric characteristics of 
the small volcanoes to those compiled for terrestrial volcanoes by [9] in order to determine 
the most likely terrestrial analog for each of the small Martian volcanoes. 

Morphometric Comparisonr Our prelimhmy morphometric comparisons of the small 
Martian volcanoes and possible terrestrial analogs show that (1) the volcanic fields located in 
Cydonia Mensae and southwest of Utopia Planitia have volcano morphometries most closely 
similar to terrestrial cinder cones, as suggested in a similar comparison by [3]; (2) two small 
volcanic fields (within Cydonia Mensae and within Chryse Planitia) have volcano 
morphometries most similar to steep-sided terrestrial shield volcanoes, as suggested by [lo]; 
(3) a small volcanic field north of Olympus Mons and west of Alba Patera has volcano 
morphometries most similar to low-slope terrestrial shield volcanoes; and (4) small volcanoes 
on a plateau remnant between Tempe Fossae and Mareotis Fossae have morphometries most 
similar to low-sloping terrestrial shield volcanoes (as suggested by [6]), Icelandic lava 
shields, and terrestrial tuff rings. 

Cindet Cone ReZations. Terrestrial and lunar cinder cones generally have a crater- 
diarneterlcone-basaldiameter ratio of 0.4 [3,11]. Our data for four different Martian cinder 
cone fields show a range in this ratio from 0.29 to 0.39 and an average for all cinder cones 
of 0.33; the two cinder cone fields southwest of Utopia Mensae have both the highest and the 
lowest average crater-diameterlcone-basaldiameter ratio. Wood [3] found that lunar cinder 
cones have a cone-height/conediarneter ratio of 0.04, whereas terrestrial cinder cones have 
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an average ratio of 0.18 [ll]. The cone-heighycone-dkneter ratio obtained from a single 
Martian cinder cone by [3] is 0.06. Our data (from 969 measurements) show that the ratio 
for Martian cinder cones (0.033) is slightly lower than that of lunar cinder cones, despite the 
difference in lunar and Martian gravity. This result indicates that Maaian cinder cones are 
constructed either at low rates, as proposed for lunar cones [3], or of different materials (e.g., 
mud volcanoes). 
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