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Introduction:  The Mahuea Tholus quadrangle (V-

49; Figure 1) extends from 25° to 50° S to 150° to 
180° E and encompasses >7×106 km2 of the Venusian 
surface.  Moving clockwise from due north, the Ma-
huea Tholus quadrangle is bounded by the Diana 
Chasma, Thetis Regio, Artemis Chasma, Henie, Bar-
rymore, Isabella, and Stanton quadrangles; together 
with Stanton, Mahuea Tholus is one of two remaining 
quadrangles to be geologically mapped in this part of 
Venus.  Here we report on our continued mapping of 
this quadrangle.  Specifically, over the past year we 
have focused on refining the geology of the northern 
third of V-49 and mapping the distrubiton of small 
volcanic edifices.   

Map overview:  The map area is characterized 
predominantly by lowlands (Zhibek and Nsomeka 
planitiae) that have an overall north-northeast trend 
~1000 kilometers wide and ~2000 km long.  They ap-
pear to have served as a depocenter for numerous vol-
canic flows sourced from the northern and southern 
rims of the basin as well as from localized sources from 
within the basin itself [e.g., 1].   

The southern edge of the lowlands gently rises into 
Dsonkwa Regio, an apparent volcanic center that ex-
tends south into the V-58 quadrangle (Henie) where it 
is hosts two coronae and >>103 small shield edifices 
[e.g., 2] that comprise Mena Colles, a shield field that 
stretches between V-49 and V-58; these coronae and 
shields are the sources of volcanic material flowing 
north into Zhibek and Nsomeka planitiae.   

The northwestern rim of the basin is noted by the 
presence of the Diana-Dali Chasmata system, which 
cuts across the northwest corner of the map as it ex-
tends from near Artemis Corona in V-48 to the west [3] 
to Atla Regio to the northeast (V-26).  This rift system 
is ~500 km wide here and has an overall north-
northeast trend that parallels the basin, but has two 
southeast trending arms that extend a few hundred kil-
ometers into the quadrangle.  
Diana-Dali Chasma:  The NE-trending Diana-Dali 
Chasma characterizes the NW-edge of the quadrangle 
and is one of the two-most prominent features of the 
map area.  Emanating from this zone are multiple lava 
flows that appear to be sourced from both coronae and 
individual fractures. Flow materials have traveled both 
north and south of this zone, creating an extensive flow 
field that encompasses an area of 1.2 x 106 km2 across 
the northern and central portions of V-49. In the sur-
rounding quadrangles, the Diana-Dali Chasma has been 

divided by major corona-associated flow fields that 
continue into V-49. These flows are identified as the 
central points of volcanism within the rift zone and 
were used to help in determining stratigraphy.  There 
are four coronae present within the Diana-Dali Chasma 
in the map area: Agraulos, Annapuma, Colijnsplaat, 
and Mayauel. Flow material from coronae outside of 
V-49 extend into this part of the map area adding fur-
ther complexity to the stratigraphy of this region. Tim-
ing of fracture formation appears non-uniform with 
NE-trending suites of fractures cross-cutting E-W 
trending fracture suites; this suggests different parts of 
the rift zone were active at different times (stress re-
gimes within the fracture zone varied with time) with 
the youngest episodes of rift-associated volcanism like-
ly having occurred before and during formation of the 
NE-trending fractures. The total area of the Mahuea 
Tholus quadrangle is roughly 6.5 million km2 and, 
within that area, the major coronae flow fields (Agrau-
los, Annapuma, Colijnsplaat and Mayauel) resurface 
~25% of the quadrangle. Though they emanate pre-
dominantly from the northern part of V-49, coronae 
and rift-sourced lavas appear to have been the domi-
nant source of volcanic resurfacing in this map area.  
Figure 1a below shows the refined map of the northern 
part of V-49; figures 1b-f highlight critical timing rela-
tions with the northern part of V-49.  

Small eidfices:  four edifice types: shields, flats, 
cones, and domes. Shields are identified by a change in 
backscatter, shallow slope, and a diameter ≤ 20 km. 
Flats are identified as circular edifies with little topo-
graphic expression, diameter of ≤ 20 km, and con-
trasting radar dark/bright backscatter. Cones are identi-
fied by radar brightness, steep slope, and a diameter of 
≤ 15 km. Domes are identified by their very circular 
form, flat tops, and diameter of 20-30km. In V-49, a 
total of 637 small shield volcanoes are present. Of that 
637, 277 are shields (~43%), 209 are cones (~33%), 
149 are flats (~23%), and 2 are domes (<<1%). The 
four types of shields show a range of average diame-
ters; domes: ~36 km (Standard Deviation [SD] of ~0.5 
km), flats: ~11km (SD of ~4 km), shields: ~4 km (SD 
of ~2 km), and cones: ~3 km (SD of ~1 km). The areas 
of highest density of volcanic edifices (7 to 9 x 10¯⁴ 
shields/km²) are found in the NW (near 158° E, 30° S) 
and SW (near 162° E, 49° S). These two sites are asso-
ciated with Puaulinka crater and Nortia Tesserae. The 
lowest density of volcanic edifices (0 - 2 x 10¯⁴ 
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shields/km²) can be found in the central area of the 
quadrangle (near 162° E, 37° S) where shield occur-
rences are associated with Mahuea Tholus and Urd 
Tesserae. Shields in V-49 often occur in tight clusters 
known as shield fields [4]. There are four shield fields 
identified in the quadrangle located at the following 
coordinates: (158° E, 30° S) (154° E, 48° S) (161° E, 
49° S) (171° E, 39° S). Small volcanic edifices resur-
faced ~25,000 km² (.38%) of the 6,500,000 km² quad-
rangle. This work suggests that small shields have not 
played a significant role in large-scale volcanic resur-
facing of V-49; instead, volcanic resurfacing here may 
be related to larger sources (e.g., Diana-Dali and asso-
ciated features).   

Preliminary geologic history: The history derived 
from our continued mapping is consistent with our pre-
vieous mapping efforts and with that identified in sur-
rounding quadrangles.  The geologic history for V-49 
punctuated by multiple, overlapping periods of volcan-
ism and tectonism that occurred at both large and small 
scales and seemingly erased much of the earlier history 
for this part of Venus; Diana-Dali appears to record 
multiple and distinct stress orientations. 
References: [1] Moore, H.J., et al. (1992), JGR, 97, E8, 
13,479-13,493. [2] Guest, J.E., et al. (1992), JGR, 97, 
15949. [3] Bannister, R.A. and V.L. Hansen (2010), 
USGS SIM 3099 – Geologic Map.  [4] Crumpler, L., et 
al. (1997), Venus II, 697-756.   

 
Figure 1:  Current state of geologic mapping of the Mahuea Tholus (V-49) quadrangle, Venus. 
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