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Introduction: The observable geological record of 

Venus comprises only about the last 25% or less of its 
overall geologic history. As shown by many authors, at 
the beginning of the visible history tectonic deformation 
dominated and led to formation of heavily tectonized 
equidimensional regions (large tessera-bearing plateaus), 
during the Fortunian Period of the history, and abundant 
elongated tectonic zones (groove and ridge belts) [1-7]. 
This period transitioned into the emplacement of vast 
volcanic plains (shield plains, regional plains) [7,8] and 
was followed by formation of extensive volcanic 
provinces around large but isolated centers of volcanism 
(lobate plains) and development of concentrated and 
very prominent rift zones [8,9]. The observable changes 
in intensity and character of volcanism and tectonics 
suggest progressive changes from thin lithosphere early 
in the geologic history to thick lithosphere during the 
later epochs [6,10]. 

One of the major problems of geology of Venus is 
the nature of transition from the currently observed 
geological record to that of the first ~75% of the history 
of the planet. Tessera terrain, which represents the 
Fortunian period [7], appears as the oldest unit in the 
assessable geological record and represents the only 
"window" into the geological past of the planet. Fortuna 
Tessera (the type area for the Fortunian Period) is one of 
the largest regions of tessera terrain [11-12] on Venus 
and ~85-90% of it is within the area of the Fortuna 
Tessera quadrangle (V-2, 50-75oN, 0-60oE). Thus, the 
quadrangle represents one of the most fundamental areas 
in order to approach the problem of the transition from 
latent to exposed periods of the geologic history of 
Venus. 

Strategy of mapping: One of the main goals of our 
mapping within the V-2 quadrangle is to analyze the 
tessera unit in detail to understand its morphologic 
nature, define structural patterns and subtypes, assess the 
topographic configuration, character of boundaries, and 
stratigraphic relations of tessera with the surrounding 
units and structures. What can we learn about the 
sequence and internal structure of Fortuna (syntaxis, 
ribbons, troughs, etc [13,14])? How do these 
characteristics of Fortuna relate to other tessera on 
Venus and what are the key differences [5]? Is there any 
evidence for "pre-tessera" terrain? 

Major features of Fortuna Tessera: Our 
preliminary mapping of the V-2 quadrangle reveals the 
following. 

(1) Regional setting: Fortuna Tessera composes the 
eastern part of Ishtar Terra, the western portion of which 
is represented by Lakshmi Planum and its mountain 
surroundings. Fortuna is the largest and the 
northernmost tessera region of a huge cluster of larger 

(Laima, Tellus) and smaller (Dekla, Ananke) tessera 
massifs. Narrower zones of tectonized materials 
(elongated tesserae, groove and ridge belts) connect 
the larger and equidimensional tesserae of the cluster. 
The belts and the tesserae represent the older and 
elevated regions that separate the surface into a series 
of shallow basin-like features filled by the younger 
extensive plains units (shield plains, regional plains). 
Prominent belts of grooves outline Fortuna tessera 
from the south and the lowlands of Snegurochka 
Planitia surround the tessera from the north. 

(2) General shape: The entire Fortuna Tessera 
exceeds the dimensions of the V-2 quadrangle. The 
global geological map of Venus [15] shows, however, 
that the tessera represents a large triangle-shaped 
region that extends as a broad (.~1000 km) zone to the 
east for ~2800 km. The broadest (2500 km), western, 
portion of the tessera seems to envelop the high-
standing massif of Maxwell Montes. 

(3) Regional topography: Fortuna Tessera consists 
of two principal topographic provinces. The western 
province, which is adjacent to Maxwell Montes, is a 
high-standing (~4.5 km above MPR) plateau that 
extends from ~10 to ~28oE. The surface of the plateau 
displays significant variations in topography and is 
characterized by high peaks and deep valleys. The 
eastern province is also a plateau-like feature with the 
mean elevation of ~2.2 km above MPR. This province 
characterizes the portion of the tessera from ~38oE to 
its end at ~90oE. Variations of topography within the 
province are largely subdued and the topographic 
peaks are much less prominent compared with the 
western province. At the eastern edge of Fortuna 
Tessera there are several deep (a few km) and 
relatively narrow (tens of km) canyon-like features. A 
narrower (from 28 to 38oE) and lower (mean 
elevations are ~0.8 km above MPR) zone separates the 
western and eastern topographic provinces. The 
northern edge of Fortuna Tessera represents a high 
(~1-2 km) regional scarp-like feature that bounds the 
major portion of the northern Fortuna at its contact 
with low northern plains. In contrast, the southern edge 
of the tessera gradually merges with the adjacent 
terrains showing no prominent topographic features. 

(4) Character of boundaries: Almost everywhere the 
boundary of Fortuna Tessera is very distinctive and 
either embayed by the surrounding plains or 
cut/abutted by the tectonic structures outside of the 
tessera. These relationships indicate that the massif of 
Fortuna represents a block of materials that predates 
the majority of material/structural units in the region. 
The character of the contact with Maxwell Montes is 
different because there is no good evidence in this area 
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indicating the relative ages of structures of tessera and 
the mountain range of Maxwell. These terrains could be 
contemporaneous [16]. The boundary along the southern 
side of Fortuna Tessera is very sinuous and 
characterized by deep bays of the surrounding plains 
into tessera. This suggests that the southern edge of 
Fortuna Tessera plunges at a shallow angle and is 
covered by relatively thin layer(s) of younger materials. 
The northern boundary is less sinuous and most of the 
tessera structures are stop abruptly at the surrounding 
plains, which is consistent with the steeper slopes along 
the northern edge of Fortuna and suggests a greater 
thickness of embaying plains. 

(5) Medial zone: A series of relatively narrow (tens 
of km) and elongated (hundreds of km) topographic 
depressions (troughs) interrupt the structural pattern of 
tessera in the zone between ~28-38oE. Volcanic plains 
cover flat floors of the troughs and embay structures of 
tessera. These relationships indicate that both formation 
of the troughs and emplacement of volcanic materials on 
their floors postdated tessera deformation. 

(6) Structural domains: The medial zone of Fortuna 
Tessera divides it into the western and eastern 
topographic provinces, each of which consists of a 
number of domains with specific structural pattern of 
ridges and grooves. In some places, narrow (several km) 
and sharp seam-like zones separate the domains, but 
more frequently the transitions between the domains are 
gradual. In the western topographic province, the 
domains are more abundant and include the following. 
(A) Arcuate domain of parallel ridged and grooves 
adjacent to Maxwell Montes. (B) Domain of chaotically 
oriented ridged and grooves eastward of the domain A. 
(C) Cellular domain in the NW portion of the western 
province. (D) Fan-shaped domain of densely packed 
narrow ridges and grooves at the S edge of the western 
province. Structures of the domains in the western 
province are preferentially oriented in a N-S direction. 
The eastern topographic province consists of two 
domains. (E) Domain of parallel ridges and grooves 
oriented in E-W direction and (F) syntaxis-like domain 
at the eastern edge of Fortuna [13]. This domain is 
outside of the area of the V-2 quadrangle. 

(7) Linear graben-like structures: Sets of linear, 
narrow, and densely packed graben-like structures 
(ribbons [14, 17,18]) dissect the surface of all structural 
domains of Fortuna Tessera and the surface of the 
adjacent Maxwell Montes. Relationships of the graben 
with the principal structures of the tessera (ridges and 
grooves) are ambiguous in the areas where the local 
stratigraphic markers (e.g., intratessera volcanic plains) 
are absent. In places where the plains exist, their 
material embays the ridges and grooves and is cut by the 
ribbon-like graben [19,20]. This implies that the graben 
are among the youngest structures of the tessera. 

(8) Possible tessera precursor materials: The surface 
of the tessera is severely tectonized and tectonic 
structures almost completely erased the morphologic 

signatures of preexisting materials. In areas where the 
density of the structures is lower and on limbs of the 
larger tessera ridges remnants of plains-forming 
materials are seen [21]. This suggests that the 
structural pattern of the tessera formed by deformation 
of older plains. 

Summary and conclusions: Fortuna Tessera 
represents a large massif of ancient materials 
(presumably, plains-forming) deformed by numerous 
tectonic structures at a variety of scales. The principal 
structural elements of the tessera are sets of ridges and 
grooves and the ridges are thought to be contractional 
structures. Thus, the tessera massif formed by regional-
scale compression. This early period (Fortunian) was 
characterized by regional deformation that implies 
very large-scale lateral movement (hundreds of km) 
and associated lateral deformation and thickening of 
the crust. Extensional features, small-scale but 
pervasive ribbon-like graben and the larger troughs of 
the medial zone, appear to represent later episodes of 
the evolution of Fortuna Tessera. The troughs are the 
youngest structures, formation of which by regional-
scale tensional stresses split Fortuna into its western 
and eastern topographic provinces. Both the 
topographic configurations and sets of structural 
domains suggest that the provinces have different 
geologic histories. The complex arrangements of 
structures and abundance of the structural domains in 
the western province suggest that this portion of 
Fortuna Tessera may have experienced more 
complicated and prolonged evolution. We now seek 
the specific structural and stratigraphic features that 
may indicate and constrain modes of relationships 
between the western province and the massif of 
Maxwell Montes. The eastern province may represent 
the older portion of Fortuna that exposes the structural 
pattern that is more closely related to the original 
configuration of the tessera after its formation. 
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