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Introduction:  Asteria Regio, Venus (Fig. 1) hosts 

multiple volcanic centers including Polik-mana Mons 
and Kona Mons with their associated rift zones, and 
there are also multiple smaller unnamed magmatic cen-
ters [1].  This area is about 1,200 km west of the Theia 
Mons center, which is the main volcano associated 
with the Beta Regio plume [2]. We have selected this 
Asteria Regio region (Fig. 1) for research, given the 
intense volcanism and the opportunity to characterize 
its volcanic history through detailed mapping 
(1:500,000 scale). Such Venus volcanism is analogous 
to Large Igneous Provinces (LIPs) on Earth [3, 4, 5] 
and provides a complementary view of such volcanism, 
given the absence of erosion on Venus at this time [6], 
when compared to the erosion that can deeply dissect 
terrestrial LIPs.   

Our mapping of this region at 1:500,000 is 10x 
more detailed than previous mapping. The western part 
of our area is in Hecate Chasma V-28 quadrangle 
which was mapped at 1:5,000,000 [1]. The eastern part 
of this area is within Devana Chasma Quadrangle V-
29, for which initial mapping of V-29 was started [7], 
but not completed. 

The goals of this research of Asteria Regio are: 1) 
detailed mapping of the lava flows and identification 
the specific sources for each; 2) detailed mapping of 
graben fissure systems (interpreted to overlie dyke 
swarms) and linking them to specific magmatic centers; 
3) determining the relative ages of dykes and flows and 
developing a geological history for the area; 4) deter-
mining the geodynamic relationship with the plume-
related magmatism of Beta Regio, centered about 
1,000 km to the east; 5) considering implications for 
improved understanding of terrestrial LIPs 6) estimat-
ing the volume of volcanism from each magmatic cen-
ter and its relative timing from cross cutting relation-
ships (goal 3) in order to estimate the magnitude of 
CO2 and SO2 release as a contribution to characterizing 
the evolution of the Venusian atmosphere over time. 

Preliminary Mapping: Our initial mapping is fo-
cused on the flow field shown in Fig. 2 (see red box in 
Fig. 1). In the quadrangle map of [1] this flow field is 
labelled fH (and termed “Hecate Chasma flow materi-
al”) and is mapped as a distinct unit from the nearby 
flows fPoc, which are interpreted as a distal flank flow 
from Polik-mana. The latter is considered as flow field 
49 in Table 2 of the global flow field catalogue of [8].  

The Hecate flow field unit covers about 70% of this 
area (Fig. 2) the main direction of flow is from north-

west to southeast. Hecate-Chasma (fH) [1] has been 
sub-divided by us into the following 3 types: fH-1, fH-
2, fH-3 (Fig. 2).  Unit fH-1 is radar-bright, suggesting a 
rough surface and is interpreted to be the oldest unit. It 
comprises the majority of the fluctus. Type fH-2 is 
radar dark, suggesting a smooth surface, and which we 
interpret as the youngest unit. Lava channels located on 
the edges of fH-1 are provisionally interpreted to be of 
the same age as fH-2 (Fig. 3).  

Type fH-3 is radar intermediate; it has a variable 
texture and is presumably intermediate in age between 
fH1 and fH2. It is distributed mainly in the western and 
eastern parts of the fluctus, and is of smaller extent 
than fH-1 and fH-2.  

Small shield volcanoes are also present (Fig. 2), 
which are predominantly distributed in the central part 
of the area. Their diameter varies from 1 km to 6 km. 
These shield volcanos are older than the fH-1 type lava 
flow, as can be the relationship with the surrounding 
flows. 

Our continuing mapping of this fluctus aims to 
identify the specific source(s) of these three main flow 
units associated with Hecate Chasma. More broadly 
our detailed (1:500,000) mapping and interpretation of 
all the flow units (and associated graben-fissure sys-
tems) of this northern Asteria region will lead to 1) a 
robust geological history and 2) an estimate of mag-
matic production (and CO2 and SO2 gas release) 
through time over time and thus contribute to our un-
derstanding of the evolution of the Venusian atmos-
phere.  
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Figure 1 –  Magellan SAR image of 
the Asteria Regio region which is 
about 1,200 km west of the center of 
Theia Mons, which is the main 
volcano associated with the Beta 
Regio plume. The area enclosed by 
the red box is the focus of this 
abstract (see Fig. 2). Image is JMARS 
[9]. 
 

Figure 2 – Preliminary 
mapping in the area with a 
major fluctus (flow field) 
which is mapped as fH unit in 
the 1:5,000,000 scale 
quadrangle map [1]. 
According to it this flow unit is 
linked to Hecate Chasma (rift) 
and is inferred to have been 
fed from fissure along Hecate 
Chasma; the goal of our more 
detailed mapping (1:500,000 
scale) in this area is to identify 
the specific source of this flow 
field.   The approximately N-S 
white band across the image is 
an area of missing Magellan 
data. 
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Figure 3 – Preliminary mapping of lava channels in the area with a major fluctus (flow field). A lava channel is a 
stream of fluid lava contained within zones of static (i.e., solid and stationary) lava or lava levees. As the lava 
flows through the channel, the elevation of the surface of the lava flow pulsates and lava can possibly flood the 
associated channel walls spilling out of the channel and over the existing levees, creating what is known as 
overflow levees. Overflow levees increase the height and width of the original levee. 
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