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Global Venus Dyke Swarm Project [1]:  We are undertaking an effort (1) to produce the first global map of graben-fissure systems on Venus and (2) to attempt to determine which systems are underlain by dyke swarms using Magellan synthetic aperture radar (SAR) data at the highest resolution available.  Specifically, we are integrating published information with our own detailed mapping (at a scale of 75m / pixel scale) in order to provide a resource that will complement existing catalogues of other tectonic and magmatic features like the distribution of volcanoes [2], coronae, and wrinkle ridges.  This should result in a more comprehensive understanding of the distribution in time and space of intraplate magmatism on Venus, and provide insight into planetary evolution. 

Some previous detailed mapping of these features on Venus has been completed and will be included in the project. [3,4,5,6,7,8,9,10,11,12,13] 

Selection of Area for Detailed Mapping: The Ulfrun Regio area (200-240°E, 0-25°N) was selected for this study due to the abundance of tectonic and magmatic features, striking a balance within the map area between less deformed volcanic plains and highly deformed rift belt terrains.  The large number of major features provides a high number of radiating, circumferential, and linear graben-fissure systems (we have identified more than 100 in the full study area) and allows for ample study of their characteristics, formation, and interaction with each other and with other tectonic and magmatic features [14].  Most of the area (the Ulfrun Regio Quadrangle: 210-240°E, 0-25°N) is as yet unassigned for mapping by the NASA/USGS Planetary Mapping Program.  Herein we report on our mapping of the eastern half of the study area.
Graben-fissure mapping in the Ulfrun Regio area:  Preliminary detailed mapping in a 5x106 km2 area of Venus’s surface, bounded by 220 and 240°E and 0 and 25°N, reveals numerous long extensional lineaments (graben, fissures, and related fractures). These can  be grouped into radiating, circumferential, and linear systems (Figures 1 and 2).  Forty five radiating systems have been identified, of which 19 have radii greater than 300 km and 1 has a radius greater than 1000 km. Eleven linear (straight) systems with a length greater than 100 km have been distinguished. In addition, 38 circumferential systems, typically associated with coronae, have been identified.   Fifty magmatic centres are identified in relation to both radiating and circumferential systems.
In Ulfrun Regio, coronae are typically accompanied by both circumferential and radiating graben-fissure systems.  In the case of Pani Corona (231.5E,19.9N), there appear to be 3 different radiating systems which originate from points on or near the corona’s rim, as well as a system that radiates from the corona itself (i.e. converges towards the centre, but is only seen beyond the corona’s rim).
Implications:  Previous reconnaissance mapping at C1-MIDR scale ( 225 m / pixel) had identified 6 radiating graben-fissure systems in this area (Figure  1), with radii of 150-400 km [8]. Thus our detailed mapping has greatly increased the number and mapped extent of radiating graben-fissure systems in the region. 

We are investigating cross-cutting relationships between different graben-fissure systems in order to determine the relative ages of their associated volcanic/corona  centres. For instance, in Figure 3 we note that one set of graben (SW-trending) has been flooded by a lava flow and the other (SSE-trending) has not, indicating that the magmatic centre associated with the unflooded set of graben must be younger.
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Figure 1.  Schematic of general trends of graben-fissure systems mapped during this study.  Red lines indicate radiating systems; blue lines, circumferential; green lines, linear.  Orange dots indicate newly identified magmatic centres and purple dots indicate previously identified radiating systems [8].
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Figure 2.  Magellan SAR image of the study area; magmatic centres are indicated as in Figure 1.  White box identifies the area blown up in Figure 3.
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Figure 3.  Cross-cutting relationship between two graben-fissure sets: Magellan SAR image in a) and mapped graben and fissures in b).  The SSE-trending set overprints the SW-trending set, and can also be seen crossing a lava flow (indicated by an arrow) which appears to have filled the SW-trending set.


