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L.S.CRUMPLER, JAYNE C. AUBELE, and J .W.HEAD,  Department of Geological Sciences, Brown 
University, Providence, RI 02912 

INTRODUCTION. A catalog summarizing the location and characteristics of 1663 volcanic and magmatic centers 
identified in Magellan radar images of the surface of Venus is in final preparation to be submitted as a Geological Society 
of America Special Paper. The following is a brief summary preview of the contents and methods used in assembling the 
final data set, the organization of the catalog. and other notes of interest to potential users. 
METHODS. The global survey data base represents a carefully compiled list of volcanic features that were identified. 
measured, and classified. The actual survey was refined through several preliminary iterations in order to establish the 
range of diversity, problems associated with identification, classification, and related problems typical of large data sets. 

The characteristics used as criteria for identification, classification, and definition of volcanic features on Venus were 
initially determined through a detailed preliminary survey of FBIDRS. This preliminary survey was conducted when the 
total global orbital coverage was approximately 2/3 of the final nominal first cycle coverage. This file was then used to 
note the most common volcanic feature types, their range of morphological variation, their surface areal density, and their 
detailed characteristics. The initial FBIDR analysis established some of the criteria that identify and distinguish the 
different types of volcanic features. However, identification and classification of large scale volcanic features (such as 
corona and large volcanoes) in the FBIDRs was inconsistent; some features were detected, while others of equal scale were 
not identifiable. These difficulties with large scale features were alleviated in the regional perspectives of C1-MIDRs 
without significant reduction in the detectability and identification of the smallest volcanic features (e.g., small pits on 
small shields). The initial FBIDR analysis formed a reference set of criteria that enabled us to link identifications based on 
the appearance of volcanic features in FBIDRs with identifiable characteristics in C1-MIDRs. The final global survey was 
performed and compiled using a C1-MIDR data base. 

Working definitions of the volcanic features, including dimensions that characterized the different sub-types (e.g., 
the difference between intermediate and small volcanoes) were compiled from a variety of sources, including the initial 
surveys of FBIDRs, the stated definitions as used in previous published treatments based on Venera 15/16 data [I], and 
published definitions in the 45-day report [2] and Spring '91 AGU Magellan summary abstracts 131. Using these 
definitions, another trial survey of volcanic features in 35 C1-MIDR images was made and in which potential sources of 
inconsistency in definition, interpretations, or recognition criteria were identified. 

After adjusting the identification and d e f ~ t i o n  criteria to account for these potential sources of inconsistency, the 
complete survey of volcanic and magmatic features was carried through to completion. The actual survey was done by two 
people working on each image jointly verifying identification, classification, and numerical entries, and acting in a 
check-and-balance mode to verify each observation. The tandem survey was agreed upon in order to avoid "drifts" in 
identification and interpretation criteria that often occur in efforts of this type requiring observations over an extended 
period by a single individual. We believe that every effort was thus made during compilation to check and re-check the the 
consistency of identification and accuracy of locations, dimensions, and physical tabulations. As with any carefully 
assembled, large geophysical data set of this size and complexity, an inevitable low percentage (generally 55%) of 
transcription and related "mechanical" errors occurs (see discussion of Pacific intraplate seismicity maps [in EOS, 72, 
page 46811 and catalog users will be requested to contact us with with these errors. 
Summary of Identification Criteria. Altimetric considerations were not included when classifying volcanic 
features because (1) altimetry was not available or there were significant uncertainties in its reduction during the early part 
of the survey , (2) altimetric resolution is lower than the diameter of the smallest features included in the catalog and 
therefore would be inconsistently used as a definition, (3) even for large features there are uncertainties in overlaying 
altimebic and image information that would not be of concern in a comparison between features but would be of concern in 
an attempt to define maximum or minimum heights as part of a consistent classification scheme, and (4) as in the case of 
tectonic features on Venus [4], the primary morphologic characteristics by which volcanoes are identified will be 
preserved in the absence of significant erosion [5] even where the regional topographic characteristics are modified 
through later superimposed teetonism or isostatic adjustments. Therefore, all identification and classification algorithms 
are based solely on SAR image characteristics. On this basis, volcanic features in Magellan images may be divided into 
centers of volcanism or volcanic flow features such as lava channels or festoon flows. Under the centers category, they 
may be sub-divided into individual centers (vents) defined by extrusive flow patterns, or groups of centers (fields), or 
features consisting mainly of structural patterns, which may be interpreted as dominantly intrusive centers. 

The presence or absence of radial flows was considered an important primary characteristic in classifying volcanic 
features. Radial flows indicate a vent that has been the site or source of multiple eruptions and has acted as a "center" for 
several extrusive events, as is generally typical of features that are identified as volcanoes elsewhere in the solar system. 
In addition, a radial pattern of lava flows represents geologic evidence for a topographic gradient radially from an edifice 
(at least at the time that the flows were emplaced). Not all magmatic centers are extrusive and other criteria generally 
associated with volcanism are used for their identification. Based on the initial survey and a review of the characteristics of 
previously identified features from Venera 15/16 and Arecibo results, we determined that the presence of either dominantly 
radial or dominantly concentric patterns of associated fractures, linear structures, and ridges can be used to distinguish 
structurally expressed volcanic and magmatic centers. 

Final definitions used are summarized from preliminary reports of the global volcanic survey given in [6] and further 
discuss some of the criteria developed in the above sections. The classification was not modified throughout the course of 
the survey and every effort was made to insure that there was no "drift" in either the criteria or its usage. The corresponding 
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classification of features widely distributed over the surface has been accordingly consistent. A flow chart is included in 
the catalog and summarizes the steps that were developed from a compilation of the observed characteristics of volcanic 
centers and features on Venus and used in categorizing each of the -1600 observed volcanic centers and features on Venus. 
Features Included in the Catalog. The following is a list of features and common abbreviations used in the final 
catalog: small shield field (SF); large volcano (LV); intermediate volcano (IV); radially-pattern volcano 
("anemoneM)(IV/RF); steep-sided dome ("pancakeW)(lV/SD); fluted dome ("scalloped margin dome or tick)(IV/FD); 
arachnoid (AR); corona (CO); nova (N); large lava flow or lava flood (LF); lava channel (LC); and festoon flow (FF). Many 
of these feature designations are informal as the terminology of volcanic features on Venus has evolved rapidly from that 
used early in the mission in order to encompass the greater diversity of volcanic morphologies seen in later mission data. 
The terms "radially-patterned volcano". "dark flow field ". "steep-sided dome", and "scalloped margin or fluted dome" 
depart from the more colorful and imaginative terms used to identify these features early in the mission, but are used in the 
catalog to reduced ambiguity and in an effort to introduce a nomenclature that is as descriptive and non-process specific as 
possible. New terms and/or original terms [7] in each case are clearly idenfl~ed in the catalog legend and introductory 
material. Gradational or transitional features, showing characteristics of more than one feature type, were assigned to the 
category which they most fitted and annotated by a query ("?") symbol. 
Magellan Volcanic Feature Catalog numberlFormal Names of Individual Features. Names assigned to 
individual features are those approved by the International Astronomical Union as of the time of this writing. In general, 
the only systematic attempt to assign names has been for craters and coronae. Because so few features are named as yet we 
have assigned a Magellan Volcanic Feature Catalog number ("MVC#") to each feature to assist in identification, a 
technique used in ast~onomical catalogs. The MVC number is simply an abbreviated description of the latitude, longitude, 
and volcanic feature type for each entry; for example MVC 20188 LV. 

With the exception of two or three well-known and frequently used names such as Eve Corona and Heng-0 Corona, 
preliminary names or suggested names which are not on the official IAU Venus nomenclature list are included 
parenthetically. In some cases the co-ordinates listed in the IAU list for a feature may differ from those judged from 
Magellan data as representing the center of a particular volcanic feature. IAU names for which no corresponding volcanic 
feature is identified in the survey have not been included. 
C O N T E N T S  OF M A G E L L A N  VOLCANIC FEATURE CATALOG. The final catalog lists locations to the 
nearest OSO, dimensions, brief descriptions or comments, existing names, and an "MVC (Magellan Volcanic feufure 
Catalog) Number" consisting of the latitude, longitude, and short abbreviation for the feature type. The catalog is arranged 
in two listings: One list is organized by C1-MIDR starting with north latitudes and prime meridian; the second list 
arranges features by alphabetical ordering of feature type, starting with north latitudes and prime meridian for each type. 
Either of these lists enable rapid location of a feature. In addition to the tabulated listing of all volcanic and magmatic 
features, the final catalog includes sections on user information, defmitions, initial analysis of the global distribution and 
size-frequency characteristics, and multiple example images of each feature type. 
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