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INTRODUCTION. As part of the analysis of data from the Magellan mission, we have compiled a global data set 
consisting of a survey of the location, dimensions, and subsidiary notes regarding all identified volcanic features on 
Venus [1,2]. More than 90% of the surface area has been examined and the final catalog identifies 1548 individual 
volcanic features larger than -20 km in diameter, including large volcanoes, intermediate volcanoes, shield fields, 
coronae, arachnoids, calderas, novae, large lava channels, and lava floods. In the following we show that the observed 
volcanism is diverse and globally non-random. Significant geologic associations and large concentrations occur and are 
indicative of global scale processes of crustal formation, tectonism, and mantle convection. 
IDENTZFICA TIONICLASSZFZCA TZONIDZSTRIBUTZON. The criteria for identification and classification of 
volcanic features on Venus were established through detailed preliminary surveys of full resolution data records (FBIDRs). 
On the basis of this survey, a rigorous set of identification criteria were developed dependent on three types of radial 
structure, and five size divisions of concentric structure. The final catalog lists locations to the nearest 0.5'. 
dimensions, brief descriptions or comments, existing names, and an "MVC" (Magellan Volcanic feature Catalog) Number 
consisting of the latitude, longitude, and short abbreviation for the feature type. 
Shield Fields: Localized concentrations of small (<20 km), shield-shaped [3,4] volcanoes. The individual 
morphology of each small shield in Magellan data is variable but commonly consists of a topographically low and 
conical to dome-like edifice frequently surmounted by a pit (5). There 553 identified fields of small shields, or "shield 
fields ", each consisting of several tens to several hundred vents and ranging from several tens of kilometers to several 
hundred kilometers in diameter [6]. Shield field diameters are commonly between 100 and 200 km and clearly represent a 
concentration of numerous small volcanic vents over a localized source. Small shields are among the most abundant m d  
widespread type of feature on the surface of Venus, occur in plains as well as on the flanks of large volcanoes, in rift 
settings, within corona, and are abundant in the two large regions near Beta and east of Tellus Regiones [6]. 
Intermediate volcanoes: Volcanic centers between 20 to 100 km in diameter are "intermediate" between the 
diameter of small shields and cones (which are ROkm) and the more prominent large volcanoes, a usage following that 
originally d e f i e d  from Venera data [7]. Several morphologic types of intermediate volcanic center include "anemone", 
"steep-sided domes," and "ticks", characterized by a circular interior that may be topographically flat or a depression, a 
rim, and a series of radial ridges that extend away from the rim. A total of 271 intermediate volcanoes are recognized. 
Volcanoes are uncommon between 30 and 99 km in diameter , This might imply that repeated lava flows from a center cf 
activity are characteristically less than 10 km in length or greater than 50 km in length, but rarely exhibit lengths in 
between these dimensions. Intermediate volcanoes are notably concentrated in the Beta-Atla-Themis areas. Ticks and 
steep-sided domes are frequently associated and also occur in association with coronae [16]. 
Laree volcanoes: Volcanic centers characterized by radial lava flows 2100 km in diameter, frequently associated with 
a concentric or circular central features and radial fracture patterns, and centered on a region of positive topography. 
Very large volcanoes (exceeding several thousand kilometers in diameter) with these characteristics are referred to as 
"volcanic rises". A total of 158 large volcanoes have been identified and occur preferentially in upland elevations, 
particularly in broad rises and in tectonic junctions [9] occurring throughout the Equatorial Highlands. Their structural 
variety [8] implies variable levels of volcanological complexy and geological development. 
Calderas; Circular to elongate depressions characterized mainly by concentric pattern of enveloping fractures and 
other geologic characteristics indicative of a depression. "Caldera" is more interpretive than the terms "arachnoid" and 
"corona", and the use of this term for a volcanic feature on Venus implies that the feature so named is similar to calderas 
as defined on Earth and on the other solid terrestrial planets. A total of 86 calderas are identified, are most abundant in the 
size range 60 to 80 km, and in general follow the distribution pattern of large volcanoes and intermediate volcanoes. 
Coronae; Dominantly concentric or circular structures consisting of an annulus of concentric ridges or fractures, an 
interior that is either topographically positive or negative, a peripheral moat or trough, and, frequently, numerous 
volcanic and tectonic landforms in the interior [lo] . Coronae are included in the general volcanological catalog because 
of the probable association of coronae with mantle plumes or hot spots, the presence of related volcanism, and to assess 
the apparently transitional relation of coronae to features clearly of volcanological origin such as large volcanoes and 
calderas. There are 173 identified coronae and they decrease in frequency with size from 200 to -1000 km following an 
inverse exponential relation and are commonly between 200 to 250 km in diameter. Because coronae [lo], arachnoids 
and large volcanoes may represent localized areas of mantle upwelling a map'of the distribution of coronae and these 
features effectively maps the general distribution of zones of mantle upwelling over Venus. 
Arachnoids: Structures characterized by concentric or circular pattern of fractures or ridges and radial fracture patterns, 
or ridges extending outward for several radii, and a few interior flows and small shield volcanoes. The radial fractures 
frequently merge outward with the linear patterns of the fracture belts on which arachnoids are arrangsli. The term 
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"arachnoid" derives from this arrangement like spiders along "webs" of linear fracture belts [ l l ] .  The distinction 
between arachnoids and coronae is based on the relative abundance of radial versus concentric fractureslridges 
respectively. Most arachnoids tend to be less than 200 km in diameter. There are 258 identified arachnoids ; thus they 
are second in abundance after shield fields. The distribution of arachnoids is similar to that of coronae. The dearth of 
other volcanic features associated with arachnoids may imply that magmatism associated with arachnoids is largely 
intrusive, and that the radial ridges are compressional features related to subsidence-related deformation. 
Novae: Prominent radial fracture patterns forming a star-burst or stellate pattern in map plan [12] and consisting of a 
plexus of graben; concentric structure is absent. The stellate pattern is crequently centered on a broad domical 
topographic high (generally >I00 km in diameter), in the center of radial flow patterns, in the interior region of large 
volcanoes, or within arachnoid-like and corona-like concentric structures. Novae are interpreted to be volcanic in origin, 
occur frequently in association with large volcanoes and coronae, and are clearly superimposed on some large volcanoes 
and coronae. 49 novae are identified and range from 50 to 300 km in diameter, occur along the flanks of serveral rises, 
and occur frequently in chains and clans, as in the vicinity of Themis Regio. Some novae appear to post-date and some 
appear to pre-date large volcanoes, and it is unclear what stage of development of volcanic centers that novae represent. 
Lava flows and Lava Channels; A flow or flow field generally notable for its large size (102 to 103 km long) and 
exhibiting a variety of possible morphologic forms. Several specific informal subtypes of lava flow are identified such 
as "amoeboid" flows (radar dark, streak-like, plains lava patterns); "fluctus" (radar bright and dark lava flow fields, 
generally exceeding several hundred kilometers in length and frequently flowing in one direction from a source area); and 
"festoon" flows (radar bright flows that show organized patterns of internal streamlines analogous to the ridge and flow 
bands typical of viscous terrestrial lava flows). Lava Channels are frequent within areas of lava plains, range in width 
from 0.5 to 1.5 km wide, and may extend for 102 to l d  km in length. Some range up to several thousand kilometers in 
length [13]. The large average dimension of lava channels and floods may be indicative of large volume eruption rates 
and suggest that many of the plains areas are resurfaced by extremely fluid and voluminous mafic lava flows. 
SIGNIFICANCE O F  DISTRIBUTION. A global distribution map (Figure 1) shows that volcanic features are 
clearly densely clustered in the Beta-Atla-Themis area [14], and a more diffuse cluster occurs in the opposite hemisphere 
(Figure 1) [15]. Volcanic centers are also clearly infrequent in areas below mean planetary radius, and strongly excluded 
from regions of tessera, except in through-going rifts. The possible significance and origins of these characteristics, in 
addition to some of the istribution characteristics of volcanism on Venus are explored further in 111, [6], [14] and [15]. 
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Figure 1. Global distribution of shield fields (dot), large (dot-slash) and intermediate volcanoes (triangle), coronae 
(diamond), arachnoids (diamond-slash), calderas (hexagon), and novae (star). Ruled areas are mission gaps. 
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