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Introduction:  We have undertaken to map all gra-

ben-fissure systems in the Ulfrun Regio area on Venus.  
These systems are extensional lineaments, related to 
tectonic and/or magmatic activity, and we focus on the 
radiating systems (sometimes termed novae or radial  
fracture centres) [1-12] which are ubiquitous in the 
area. The radiating systems are of particular interest 
because they are largely acknowledged to be underlain 
by dyke swarms laterally emplaced from a magmatic 
centre located at the focus of the system [e.g. 1, 2, 4]. 

This study is part of the larger Venus Global Dyke 
Swarm Map project [12], wherein the goal is to pro-
duce a global map of graben-fissure systems, assess 
which are underlain by dyke swarms and contribute to 
the understanding of the tectonic and magmatic history 
of the planet.  

Ulfrun Regio: The Ulfrun Regio area (0-25°N, 
200-240°E), approximately 10.7 million km2, contains 
the western portion of the Hecate Chasma system and 
has an abundance of magmatic and tectonic features.  
The terrain is dominated by deformation related to ex-
tensional rifting and related magmatic activity [13].  
There are also two large volcanoes – Ozza Mons in the 
SW corner and Nazit Mons in the NE corner – and a 
number of large coronae, novae, and arachnae.   

Mapping: Previous mapping at reconnaissance-
scale using Magellan SAR C1-MIDR (225 m/pixel) 
images identified 10 radiating graben-fissure systems 
in the study area, with radii of 150-400 km [1]. Our 
work using F-MIDR (75 m/px) images has found an 
additional 59 radiating graben-fissure systems, with 
radii of 10 km up to greater than 1200 km (Fig. 1).  We 
find that it is not unusual to have one magmatic centre 
exhibit multiple generations of radiating graben-fissure 
systems [14].  These systems are often related to coro-
nae or volcanoes, but can also exist independently of 
such features.   

Cross-Cutting Relationships: With the higher 
density of linear features that we have mapped, we are 
exploring the approach of using cross-cutting relation-
ships between individual graben-fissure systems and 
host volcanic units to ascertain relative ages between 
associated magmatic centres [e.g. 4].  Also, through 
systematic mapping and evaluation of stratigraphic 
position, using the geological map of [15], we hope to 
establish the relative ages of radiating systems where 

they can be evaluated from cross-cutting and strati-
graphic relationships.  

Zisa Corona region.  On the NW edge of Zisa Co-
rona (12°N, 221°E)  plateau, two graben-fissure sys-
tems intersect but only one is flooded by a lava flow 
(Fig. 2). Specifically, NE-trending graben (dykes) 
linked to a magmatic centre located 500 km  away in 
the SW direction intersect SE-trending graben (dykes) 
linked to a magmatic centre located 180 km away in 
the NNW direction.  The cross-cutting relationships 
between the two graben sets are ambiguous.  However, 
the NE-trending graben are flooded by lava flows while 
the SE trending graben are not except where they over-
lap the NE-trending graben.  This suggests that the NE-
trending graben, and hence their associated magmatic 
centre, are older than the SE-trending graben and their 
centre. 

Nazit Mons and Pani Corona.  Nazit Mons, a large 
volcano located at (22.5°N, 240°E), is the centre of an 
extensive radiating graben-fissure system of at least 
400 km radius. At a distance of 314 km from Nazit 
Mons in the ENE direction, graben belonging to this 
system are overlain by lobate lava flows emanating 
from Pani Corona (19.9°N, 231.5°E), which is centred 
825 km away from Nazit Mons in the ESE direction 
(Fig. 3). This indicates that magmatism at Pani Corona 
occurred more recently than magmatism at Nazit Mons.   

In both examples above, local cross-cutting rela-
tionships provide relative ages for pairs of events in-
volving magmatic centres located about 700 and 825 
km apart from each other, respectively. We expect that 
continued evaluation of cross-cutting relationships be-
tween graben-fissure systems and lobate lava flows and 
other features will allow us to build a relative chronol-
ogy of widely separated magmatic centres in our study 
area. 
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Figure 1.  Schematic map of the general trends of radial graben-fissure systems in Ulfrun Regio. Blue dots indicate 
mapped centres of radial systems.  Trends of individual systems are differentiated by colour. 

Figure 2.  Crosscutting relationships between 
two different sets of radiating graben on the NE 
margin of Zisa Corona.  Red and blue lines and 
dots indicate the intersecting graben sets and 
their associated centres.  The inset shows detail 
of the intersection area, with an arrow pointing 
to the zone of flooding described in the text. 

Figure 3.  Lobate lava flows from Pani Corona overlie graben radiating 
from Nazit Mons.  The graben-fissure system is traced in red.  The dashed 
box indicates the area of interest, where radar-bright lava flows can be seen 
flooding the graben. 
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