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YOUNG FLOOD LAVAS IN THE ELYSIUM REGION, MARS, J. B. Plescia, Jet 
Propulsion Laboratory, Pasadena, CA 91 109. 

The nature and origin of a smooth plains unit (the Cerberus Plains) in southeastern 
Elysium and western Amazonis is reported here. The Cerberus Plains cover >100,000 km2 and 
extend an east-west distance of nearly 3,000 km; the plains are about 700 km wide in a north- 
south direction near longitude 195". The unit is uncratered and exhibits lobate albedo patterns 
and embayment relations with older terrane. Morphologic characteristics suggest fluidized 
emplacement and the unit is interpreted to be formed by the eruption of large volumes of very 
low viscosity lava. A volcanic origin for this unit was also suggested by Schaber (1 980), but he 
felt that the unit had been heavily modified by aeolian processes and he did not discuss its origin 
in detail. Tanaka and Scott (1986) and Tanaka (1986) reached a different conclusion and 
interpreted the material to be sedimentary, deposited during a fluvial episode. 

The Cerberus Plains are one of the youngest units on Mars, crater numbers of 89 k15 
craters >1 km/106 km2 were measured during this study. Carr and Clow (1981) cite 1 km 
crater numbers of <600; and Scott and Tanaka (1986) cite numbers of <SO. Embayment 
relations indicate the Cerberus Formation overlies all other units in the Elysium region and 
western Amazonis (Greeley and Guest, 1987; Scott and Tanaka, 1986). 

The Cerberus Plains are characterized by distinct linear albedo patterns independent of 
the wind streaks associated with aeolian processes. These patterns suggest an eastward flow 
across the Cerberus Plains, then a northeastward flow through a topographic low in the knobby 
terrane (exploiting a series of older channels carved into knobby terrane and ridged plains 
during an earlier period), and then out into Amazonis Planitia. In the east the albedo patterns 
are regionally organized forming bands up to 40 km wide; in the western areas, the albedo 
patterns are complex and intricate with high-frequency digitate boundaries varying from 
narrow, meandering patterns to broad, equant "ponded" shapes. 

Small-scale surface texture of the plains is difficult to resolve; only in the highest 
resolution images are the relevant morphologic details observable. Near lgON, 174OW the unit 
fills a channel cut through older plains and knobby terrane; here the channel floor appears 
smooth whereas the surrounding terrane has significant texture and numerous 400-600 m 
diameter craters. Apparently the original floor is covered by material younger than the 
surrounding plains. At the southern margin of the Cerberus Plains the surface shows a myriad 
of surface details indicative of a lava flow--pressure ridges, flow fronts, and flowage around 
obstacles; a festoon pattern is observed locally indicative of flowage up against the 
topographically higher areas. Morphology suggestive of a volcanic origin is also observed in 
western Amazonis Planitia (near 22ON, 170°W) where the distribution of material indicates 
flow and where the material terminates in a series of digitate and lobate fronts about 10 m high. 

Six eruptive vents have been identified; the morphology of these features is suggestive of 
low shields--constructional volcanic features a few hundred meters high having lava flows 
emanating both as floods from a central vent and through a tube and channel system (e.g., Mauna 
Ulu and Mauna Iki; Greeley, 1982). Some of the Cerberus shields are elongate having elliptical 
vents; others are more symmetric. Summit vents range from 1-2 km diameter for circular 
vents; up to 15 km in length for elongate vents. 

The morphology of the Cerberus Plains suggests it is an example of flood basalt 
volcanism; the morphology of western part indicates plains style volcanism. Terrestrial 
examples of flood basalts include the Deccan Traps and the Columbia Plateau (specifically the 
Yakima Basalt). Flood basalt provinces (Greeley, 1976, 1982) are characterized by flows 5- 
45 m thick extending over large areas and exhibiting little relief. Eruption rates for flood 
basalts are many times greater than for central volcanoes and the vents are fissure systems 
typically tens to hundreds of kilometers long in zones several kilometers wide. Western 
Cerberus Plains (near longitude 200") appears to be a basaltic lava plains style of volcanism 
(e.g., the Snake River Plains of Idaho; Greeley, 1976, 1982). Plains volcanism is 
characterized by a overlapping and coalescing low shields with intervening tube-fed flows The 
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low eruption rates and intermittent nature of eruptions favors the construction of low shields 
and the development of channelized and tube-fed flows. Plains volcanism eruption rates are 
lower than for flood volcanism.The bulk of the volcanics were probably erupted from linear 
fissures, which may correspond to the present location of Cerberus Rupes. The eruptive 
fissures were probably relatively narrow; for example the lunar mare fissures are probably 
10-25 m wide (Schaber et al., 1976). Typically, in both lunar and terrestrial flood basalt 
provinces the fissure vents are hidden. 

A fluvial origin for the Cerberus Plains, as proposed by Tanaka and Scott (1986) and 
Tanaka (1986), appears inconsistent with the observed morphology. Although a fluvial episode 
did occur in the area, it predates the formation of the Cerberus Plains. The absence of a 
recognized source region for the fluid (presumably water); the absence of a recognized sink; 
and the burial of channel floors and the channels themselves by the Cerberus Plains are not 
consistent with a fluvial origin. Channels cut into the knobby terrane can not be traced to the 
southwest into their source region, nor to the northeast into the debouchment area; presumably 
they are overlain by the younger plains. In western Cerberus Plains, narrow channels (a few 
kilometers wide) are cut into exposures of older plains. However, these channels are traceable 
only for short distances and only on the older plains; the channels abruptly end at the contact 
with the Cerberus Plains. 

The interpretation that Cerberus Plains results from flood plains style volcanism late in 
martian history carries implications for martian thermal history and volcanic evolution on a 
global scale. Although central construct volcanism (e.g., Olyrnpus Mons) has long been 
recognized as occurring late in time, flood volcanism has not. Flood volcanism in the period 
~ 7 0 0  Ma indicates that, at least in the Elysium region, sufficient heat remained to generate 
large quantities of lava having low viscosity and erupted at high rates. Flood volcanism has been 
suggested as the origin of the ridged plains units (e.g., Lunae Planum, Solis and Sinai Planum). 
This type of volcanic activity generally occurred early, and in Tharsis the style of volcanism 
evolved from flood eruptions into centralized eruptions which built the large Tharsis Montes 
and Olympus Mons shields. Volcanism in the Elysium region seems to have followed a similar 
trend from flood eruptions to central construct building. But, the Cerberus Plains indicate that 
the volcanic style returned to flood eruption again after central constructional volcanism had 
ended. 
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