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Introduction: The Fortuna Tessera quadrangle (V–2, 

Fig. 1) is in the northern hemisphere of Venus and extends 
from 50° to 75° N. and from 0° to 60° E. In a regional 
context, this territory represents a large region of tessera 
terrain [1] that includes the major portion of Fortuna 
Tessera in the northern half of the map area and Laima 
Tessera in the SE corner of the quadrangle. The tessera 
regions are separated by two deformational belts, Sigrun-
Manto Fossae and Ausra Dorsa, each characterized by 
different tectonic styles. The highest mountain belt on 
Venus, Maxwell Montes, characterizes the western edge of 
the quadrangle. Two basin-like features flank Maxwell from 
the south and north and contain unusual corona-like 
structures. Highly deformed Maxwell Montes, tesserae, and 
the deformational belts coincide with regions of high 
topography surrounded by broad low-lying areas, Sedna 
Planitia to the south-west, Snegurochka Planitia to the 
north, and Audra Planitia to the east. Mildly deformed 
plains materials cover the surface of the Planitiae. The set of 
specific geologic/topographic features within the V-2 
quadrangle offers the possibility to address several 
important questions related to the geology of Venus: (1) the 
timing and processes of crustal thickening/thinning, (2) the 
nature and origin of tesserae and deformation belts and their 
relation to crustal thickening processes, (3) mechanisms of 
emplacement of broad volcanic provinces, (4) the presence 
or absence of major evolutionary trends of volcanism and 
tectonics, and (5) similarities to and difference from te 
Archean of Earth. 

Topographic characteristics: The topographic 
differences within the quadrangle may reflect variations of 
the crustal thickness [2]. The most prominent topography in 
the region corresponds to the broad highlands of Ishtar 
Terra that in the V-2 quadrangle consists of the vast 
expanse of Fortuna Tessera and the major mountain belt of 
Maxwell Montes. These topographic elements of the map 
area clearly represent large domains of thickened crust [3-
6]. In the western portion of Fortuna, its structures broadly 
wrap around the eastern edge of Maxwell Montes. 
Topographically the tessera consists of two distinctive parts. 
The western part resembles a shoulder-like feature, which is 
about 2 km higher than the eastern part of the tessera. A 
broad depression separates western and eastern Fortuna. 
This may indicate that the eastern domain is more related to 
Laima and Meskhent Tesserae than to the Maxwell-
dominated western domain. Topographically, Laima 
Tessera is similar to the eastern part of Fortuna and also 
may represent a region of thickened crust. Belts of 
contractional structures (dorsa) are associated preferentially 
with the elevated flanks of Fortuna and Laima Tesserae and 
belts of extensional structures (fossae) occur between major 
tessera regions within low-lying areas where the groove 

belts form local highs. Moderately deformed plains occupy 
local to regional lows between heavily deformed highs. 
Tectonically undeformed plains occur on shallow slopes of 
a large volcano-like feature (Muta Mons) at the SW edge of 
the map area. 

Units and structures: During preliminary mapping we 
have defined several material and structural units that 
display consistent stratigraphic relationships throughout the 
quadrangle. The first group of units consists of tessera (t), 
ridged plains that form ridge belts (pr/RB), mountain belts 
(mt), and groove belts (gb). Among these units, tessera 
appears to be the oldest. The simpler structural pattern and 
the evidence for embayment suggest that both emplacement 
and deformation of ridged plains and formation of mountain 
belts postdated tessera [7]. Structures of groove belts cut 
both tessera and ridge belts and, thus, represent the 
youngest deformation within the first group. The second 
group consists of two regionally important plains units that 
are mildly tectonized. These are shield plains (psh) and 
regional plains (rp) that occur in relatively low areas and 
broadly embay structures of units from the first group. A 
regional network of wrinkle ridges cuts the surface of both 
plains units. Detailed analysis of relationships between 
shield plains and regional plains within the V-2 quadrangle 
and elsewhere on Venus [8] reveales that formation of 
shield plains largely predates emplacement of regional 
plains. The third group includes one unit of lobate plains 
(pl). The surface of the plains is morphologically smooth, 
undeformed by tectonic structures, and displays a mosaic of 
radar-bright and -dark flows that embay structures of units 
from the first and second groups. 

Evolutionary trends: The results of preliminary 
mapping show distinctive trends in the evolution of 
tectonics, volcanism, and crustal thickness. Consistent 
relationships of embayment among all mapped units 
indicate progressive diminishing of the amount of tectonic 
deformation from heavily tectonized tessera and 
deformational belts (Group 1) through slightly deformed 
vast plains (Group 2) to virtually tectonically intact lobate 
plains (Group 3). The areal character of deformation also 
changes dramatically from areally extensive tessera to the 
concentrated zonal deformation within either ridge, or 
mountain, or groove belts. Tectonic deformation 
during/after emplacement of the vast plains was dispersed 
over broad areas, was weak, and was unable to change the 
surface of the plains significantly. 

The elevated regions within the quadrangle correlate 
well with the occurrences of the older and most heavily 
tectonized units. This correlation means that the majority of 
regional highs were created during initial stages of the 
geologic history of the region. The vast plains fill low areas 
and there is a little evidence for significant subsidence of 
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the surface subsequent to emplacement of the plains. This 
suggests that not only highs but also lows mostly existed 
before formation of shield and regional plains. Thus, the 
major portion of the total long-wavelength topography 
within the quadrangle predates the time of formation of 
units from Group 2 and processes of the crustal 
thickening/thinning have operated mostly close in time to 
the beginning of the observable geologic history. 

Clear difference of morphologies, radar albedo, and 
relative ages indicate large changes in the volcanic style 
from shield plains through regional plains to lobate plains. 
Shield plains display numerous, small, and broadly 
distributed volcanoes that suggest the presence of multiple 
and shallow sources during formation of these plains [9]. 
Sources of regional plains are unknown and their 
homogenous morphologic characteristics and radar albedo 
over areas many hundreds of kilometers across suggest lava 
flood-type volcanism [10] during a single (or a few) 

volcanic phases. Lobate plains are clearly associated with a 
large volcanic center (Muta Mons) and are spread over a 
few hundreds of km of its surroundings. These association 
and pattern of distribution of the plains imply multiple 
episodes of high-effsion rate eruptions from a single central 
source. 
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Fig. 1 Preliminary geological map of the V-2 quadrangle, Venus. 
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