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of Earth and Planetary Sciences, Johns Hopkins University, Baltimore, MD 21218; and L.R. 
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Overview: We have compiled a comprehensive database of morphologic and material 
properties of more than 300 effusive volcanic units on Venus and the relationships of these 
characteristics to geologic setting, tectonic environment, and elevation. In addition to morphologic 
data from SAR images, we used Magellan imaging radar, altimetry (reflectivity, roughness, 
topography), and emissivity data to document and classify surface textural and backscatter 
characteristics of the effusive volcanic units. Preliminary analyses of the database indicate the 
presence of basaltic lava flows with surface textures included within the full pahoehoe-transitional- 
aa range of terrestrial flow types. Even the highest rms slope values observed for these lava flows 
(-6' to 8') are consistent with textures comparable only with those of the roughest terrestrial 
pahoehoe flows. A major aspect of our future analysis of this database will be to assess the 
relative importance of primary (emplacement) and secondary (weathering) influences on the 
observed lava-flow morphologies and backscatter characteristics. 

A direct correlation between flow types and textures on Venus and Earth is not expected due to 
the high Venusian atmospheric density, pressure, and temperature. However, theoretical studies 
[1,2] suggest that many of the lava-flow structures observed on Earth are also likely to occur on 
Venus. We have begun a series of detailed morphometric and surface-roughness studies of 
Venusian lava flows in an effort to (1) determine the types of flow textures and features (channels, 
levees, and tubes); (2) interpret eruptive styles and emplacement histories; (3) compare the roles of 
both formational (primary) and degradational (secondary; e.g., [3]) processes in the creation and 
preservation of observed flow characteristics; and (4) assess the influence of elevation factors 
(related to both atmospheric pressure and edifice height) and tectonic setting on flow 
morphologies. These analyses of flow forms and surface textures will provide a basis for (1) 
discrimination between impact-triggered volcanic deposits and impact-induced melt units, (2) 
identification of transitional flow types and those of chemically more evolved lavas [4], and (3) 
characterization of flow types suggestive of magma source regions enriched in volatiles. 

The format and some of the basic information in our lava-flow database were adapted from the 
Magellan Volcanic and Magmatic Feature Catalog of Crumpler et al. ([5], version 6/93). The 
Magellan left-looking Cycle 1 imaging radar data (84% coverage of Venus) were the primary data 
used. Where available, right-looking Cycle 2 SAR data (50% coverage) and left-looking Cycle 3 
stereo coverage (-35% coverage) were also used. The morphologies of selected lava flows as they 
appear in Magellan SAR images were documented, with particular attention to the following: 
presence of channels, levees, and other structural features; nature and location of surface- 
brightness changes; and flow-margin geometries. Geologic context was established for each site, 
including observations of superposition, transection, and other possible age relations; associated 
vent types (where preserved); possible topographic influences; and overall surface textures. 
Analyses of these measurements will enable us to characterize and compare flow rheologies and 
emplacement styles associated with different types of volcanic eruptive centers on Venus and on 
Earth. These data will be made available on request. 

For these analyses we selected more than 300 effusive volcanic flows from the Magellan SAR 
images . Lava flows in three primary volcanic/tectonic associations are included: flow complexes 
(-100-1000 krn long) commonly associated with rifts and fractures and located in and adjacent to 
lowlands [6,7]; radially distributed flows within and near coronae, volcano-tectonic features -100- 
700 km in diameter (coronae are possibly associated with mantle diapirs [8] and are located at 
intermediate elevations); and shields (-10-1000 km in diameter, with radial flows) that are 
associated with mantle plumes and/or hotspots and are located at higher elevations [6]. The 
primary criterion for selection of these effusive volcanic sites was the presence of numerous, 
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clearly identifiable lava flows with a range of forms and a variety of backscatter properties. 
Additional desirable characteristics were identifiable source vents, internal flow structures, and 
both unponded and ponded flows. Detailed morphologic characterization of lava flows associated 
with each of these types of volcanic features should enable us to establish a sequence of 
development of their eruptive styles and products and to evaluate the relative importance of local 
and regional tectonic influences and elevation effects on flow morphologies. 

We have made preliminary analyses of this lava-flow database. Most dielectric-constant values 
(-2.5 to -7) extracted from the Magellan emissivity data are consistent with basaltic compositions 
for the flows. Normalized backscatter cross-sections (a0, dB) at the Magellan S-band wavelength 
range from -22 to -3 dB; these values suggest that the Venusian flow textures are included within 
the full pahoehoe-transitional-aa range of terrestrial flow types [9]: -80% are like pahoehoe, -5% 
are transitional, and -15% are like aa. These backscatter data are consistent with results obtained 
from analysis of the rms-slope characteristics of the flows: rms-slope values range from -0' to 
-go, and -80% of the flows are "smooth" [lo]. Even the highest rms-slope values observed (-6' 
to 8') are consistent with only the roughest terrestrial pahoehoe flows [I I]. The possible 
dominance of smooth, pahoehoe-like lavas on Venus can be interpreted as due either to primary 
(emplacement) or to secondary (weathering) processes. We are currently examining the relative 
importance of these primary and secondary influences on the observed lava flow morphologies and 
backscatter characteristics. For example, it is expected that the predominance of primary factors on 
flow morphology will be reflected in the presence of lava channels, inferred tubes, and pahoehoe- 
like flow fields with multiple, relatively short flows. The influence of possible weathering 
processes on flow surface textures can be studied by using flow fractal-margin analysis techniques 
[12]. The existence of lava flows with aa-like margins and pahoehoe-like backscatter 
characteristics will provide important clues to post-emplacement, flow-surface modification 
processes. 

Questions to be addressed next in our analysis of this database include the following: Can 
specific types of lava flows be related to source vent types, proposed magma sources, and/or the 
nature and stage of development of eruptive centers? What are the scales of lava flows and 
associated structures (channels, levees, tubes)? How do lava flows associated with volcanic 
edificeslvents compare with those associated with coronaelnovae, and with crater outflow 
deposits? Do the extensive lowland plains on Venus consist of voluminous lava flows? The 
answers to these questions may reveal consistent patterns among lava-flow characteristics and may 
help us to understand the extent to which we can interpret those patterns from our terrestrial 
experience and use them to recognize behaviors that are unique to Venus. 
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