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Geologic mapping of a volcano on the plains between Artemis Chasma and 
Imdr Regio suggests that an explosive eruption accompanied the effusion of 
thick flows [1,2,3]. Eight geologic units are mapped, from oldest to 
youngest: (1) ridged plains, (2) dark lineae, (3) bright plains, (4) margin, 
(5) ridged mesa, (6) smooth mesa, (7) lobate mesa, and (8) macula (Fig. 1). 
The bright plains (bp) are postulated to be the result of an explosive 
eruption that eroded the surface and produced pyroclastic and debris surges. 

Bright plains form an amoeboid pattern around the volcano; lobes are 
radial to the volcano (Fig. 1). One lobe extends 375 km to the west; another 
lobe extends 375 km to the east and, then, 150 km to the south. To the north 
and south, tips of lobes extend 270-300 km. Contacts between bright and 
ridged plains are usually sharp, but they are locally diffuse. Sharp contacts 
are brighter along their outer margins than elsewhere; they neatly cross 
widely-spaced ridges with no evidence for relief between the plains units. 
Bright and ridged plains share the same sets of prominent northeast-trending 
widely-spaced ridges and less prominent northwest-trending ridges or 
fractures. Ridged plains have smooth appearing surfaces between the ridges. 
In contrast, bright plains have bright, filamentary lineae that form mosaic 
patterns between the widely-spaced ridges. 

Coarse-scale topography [4] controlled the distribution of the bright 
plains in general, but not in detail (Fig. 1). The western lobe is confined 
by a shallow valley that rises to the west. The eastern lobe is confined in a 
trough and terminates in a depression. Tips of the north and south lobes are 
also in shallow depressions. Small lobes are oblivious to the topography. 
Northeast of the volcano, narrow exposures of bright plains lie between thick 
flows (rm in Fig. 1) and a ridge; here, fingers of bright plains on the ridge 
point toward the crest and isolated patches of bright plains, or outliers, are 
present beyond. Southeast of the volcano, a kipuka and radial fingers of 
ridged plains correlate with elevated topography. 

Radar emissivities and corrected reflectivities at 12.6-cm wavelengths 
[5] of the bright (0.863 and 0.127) and ridged (0.864 and 0.120) plains are 
comparable and imply similar bulk densities and compositions of the materials 
of the units. Backscatter coefficients [5] of bright (-10.5 dB) and ridged 
plains (-13.1 dB) imply greater concentrations of wavelength-size roughness 
elements for the bright than the ridged plains [6]. Root-mean-square (RMS) 
slopes [5] suggest a more undulating surface at scales larger than the radar 
wavelength for bright (2.15') than ridged plains (1.03'). 

We postulate that the bright plains were produced by rapidly-moving, low- 
viscosity fluids with entrained debris that eroded surfaces of ridged plains 
around the volcano and produced thin and scattered deposits with some large 
clasts. The mosaic patterns between the widely-spaced ridges are fractures 
and joints that were made visible by erosion and the thin and scattered nature 
of the deposits; properties of the two plains units are similar except for the 
greater concentrations of wavelength-size roughness elements and rms slopes 
generated by the erosion of bright plains by surges. Preservation of ridges 
of and lack of relief along contacts with ridged plains demonstrate that 
deposits are thin. 
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On Earth, the mobility of pyroclastic and debris flows [7,8,9,10,11] is 
not as great as the mobility of the flows and surges that produced the bright 
plains on Venus. This difference in mobility may be related to the large 
density of the Venusian atmosphere [12]. Pyroclastic and debris flows on 
Earth usually flow down-hill and may pond in depressions [8], but they also 
may flow up-hill [8], or override ridges and become airborne [13]. Bright 
plains appear to have all of these properties. The western lobe extends up- 
hill, but the eastern one followed a trough and ponded in a depression. In 
our interpretation, the fingers of bright plains northeast of the volcano are 
the result of surges that raced up the ridge and became airborne; some 
outliers of bright plains beyond the ridge crest are the result of airborne 
debris surges. Radial fingers of ridged plains behind elevated ridges are 
"shadows" of non-erosion and non-deposition. 

Figure 1. Distribution of 
bright plains and relations 
with topography. Symbols are: 
volcanic effusives (lm,sm,rm), 
bright plains (bp-stippled), 
ridged plains (rp), contacts 
(heavy solid and dashed lines), 
100-rn contours (light solid 
lines, elevations increase with 
numbers, datum is arbitrary), 
elevations below 2 (vertical 
lines), elevations above 4 
(horizontal lines). 
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