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Introduction: The Beta-Atla-Themis (BAT) 
province is of particular interest with respect to 
evaluating Venus’ geologic, tectonic, and volcanic 
history and provides the opportunity to test global 
paradigms regarding her thermal evolution. The BAT is 
“ringed” by three extensive volcano-tectonic troughs 
(Parga, Hecate, and Devana Chasmata), has an 
anomalously high-density of volcanic features with 
concentrations 2-4 times the global average [1], and is 
spatially coincident with relatively “young terrain” as 
illustrated by Average Surface Model Ages [2, 3]. The 
BAT province is key to understanding Venus’ relatively 
recent volcanic and tectonic modes and may even 
contain sites of active volcanism, proposed by Dombard 
et al., [4] based on geophysical modeling and Smrekar 
et al., [5] based on Venus Express emissivity 
anomalies. Geologic mapping of the BAT will provide 
geologic and temporal constraints on 100s of volcano-
tectonic centers along the BAT’s three major rift zones, 
which may provide new insights for evaluating Venus’ 
historical record based on this more contemporary 
setting.  

Mapping efforts include the construction of two 
1:10,000,000 scale quadrangles that cover the entire 
BAT province – Guinevere Planitia (I-2457) in the 
north and Helen Planitia (I-2477) to the south (Figure 
1). Progress of these two regional map areas is at 
different levels of maturity as they represent ongoing 
investigations from different cycles of funding, but 
primary results reveal intriguing similarities. As work 
in Guinevere Planitia catches up, the two maps will be 
merged into one ArcGIS geodatabase and a regional 
framework will be developed.  

Helen Planitia (I-2477; 0-57°S/180-300°E) covers 
over 70 million square kilometers (approximately 1/8th) 
of the surface of Venus and contains the full length of 
the Parga Chasmata (~10,000 km long), which connects 
Atla Regio in the west to Themis Region in the east. 
Along its length are several hundred radial and circular 
structures and their associated digitate and lobate flows. 

The majority of these radial/circular features lie 
within a few hundred kilometers of the Parga Chasmata 
rift system marking a southeast trending line of 
relatively young volcano-tectonic activity. Although 
some very localized embayment and crosscutting 
relationships display clear relative age relations 
between centers of activity and their flows, the majority 
of Parga Chasmata volcanism and tectonism overlaps in 
time along its length [6,7].  

Four particular coronae: Maram (600 km), Atete (600 
km), Kulimina (170 km), and Shiwanokia (500 km) 

display unique morphologic characteristics and map 
relations suggesting extremely youthful, possibly 
current, activity. Characteristics include superposing 
flows of hundred kilometers in length, fractures and 
faults that trend parallel to Parga Chasmata suggesting 
they post-date the main rift, and relatively high 
topographic relief with steep concentric bounding 
scarps [7].  

Of particular interest is the correlation between the 
mapping relations of these particular coronae and 
geophysical analyses by Dombard et al. [4], which 
indentified these four coronae as “active.” The four 
coronae are distributed (a few hundred to thousands of 
kilometers apart) along the central axis of Parga 
Chasmata suggesting that if these coronae do represent 
current volcanism and tectonism, that activity is spread 
out along the central axis of the chasmata and not 
focused at one end or the other. 

Guinevere Planitia (I-2457; 0-57°N/180-300°E) 
covers an equally large proportion of the planet in the 
northern hemisphere. Atla and Beta Regiones mark the 
west and northern apices of the BAT triangle and are 
connected by discontinuous topographic troughs made 
up of Zevana (~1000 km), Hecate (~3200 km), and 
Latona (~550 km) Chasmata. Collectively, these 
chasmata along with their associated coronae and mons 
define a diffuse volcano-tectonic zone comparable to 
Parga Chasmata in the south, but perhaps to a less 
evolved state [8] as suggested by the chasmata’s less 
integrated structure.  

The degree to which coronae and chasmata are 
related and the nature of these volcano-tectonic rift 
zones remains elusive. However, local geologic studies 
within Guinevere Planitia, like in Helen Planitia, reveal 
geomorphic and structural features indicating relatively 
youthful activity. The Dombard et al. [4] work 
proposed three candidate sites of current activity in the 
north. Although, correlations between mapping 
relations and modeling are not a strong as in the south, 
two of the three proposed sites display similar 
morphologic and topographic characteristics, as well as 
locally young flows (Aruru and Zisa Coronae). The 
third site, an unnamed volcano-tectonic center of ~150 
km diameter, rests in the middle of Žverine Chasma (a 
location consistent with the postulate that contemporary 
activity will be centered along the rift axis).  

Conclusions and Future Work: Geologic mapping 
within the BAT, focusing on the spatial and temporal 
relations of relatively small volcano-tectonic centers, is 
constraining the location of possible geologically active 
regions on Venus. These mapping results, when 
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coupled with geophysical modeling, classify 6 of 7 (or 
0.867) proposed active coronae as “highly likely,” with 
the 7th candidate located in a favorable setting (thus, 
we’re batting ~1.000).  

These locations present ideal targets of opportunity 
for any future mission designed to investigate Venus’ 
operative modes of volcanic resurfacing and tectonic 
activity. Increases in topographic and gravity field 
resolution would help constrain age determinations 
between rifting and volcanism; greater emissivity 
sensitivity, resolution, and coverage would improve 
detection of anomalously high or low thermal emission 
related to temperature or composition; and repeat path 

interferometric SAR may directly detect changes of the 
ground surface.  
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Figure 1. The Beta Atla Themis province (apices identified by white letters) is a region of anomalously 
high volcanic, tectonic, and relatively youthful activity (major chasmata identified by black letters).  
Yellow box – 1:5M: Devana Chasma (V-29) quadrangle, see Tandberg and Bleamaster, this issue).  
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