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VENUS TESSERA AS ANALOGS TO EARTH OCEANIC CRUST FORMED AT SPREADING CENTERS; J. W. 
Head, Dept. Geol. Sci., Brown Univ., Providence, R. 1. 02912 

Tessera is an upland terrain type shown by Venera 15/16 radar images to have a very distinctive morphology 
and texture dominated by densely packed systems of grooves and ridges intersecting each other in a variety of 
patterns. The morphology of tessera has been interpreted to be related to deformation which has acted with 
primarily horizontal components over broad areasl, but the origin of the deformation is still controversial. A range 
of models for tessera origin2 includes: horizontal compression and crustal thidtening due to asthenospherii 
currents; vertical uplift due to shallow mantle processes; gravity driven deformation manifested as gravity sliding 
or gravitational relaxation; and analogy to the terrestrial sea floor where structural patterns are related to risecrest 
and spreading processes. A three-part classification scheme, outlined in order of increasing complexity of 
structural patterns has been proposed for the tessera3: 1) trough and ridged terrain; 2) sub-parallel ridged terrain; 
and 3) disrupted terrain). In this analysis, the characteristics of the type example of the trough and ridged terrain 
(Eastern Laima Tessera), the least complex type of tessera terrain is investigated (Fg. I) ,  and compared to the 
texture of the terrestrial ocean floor. 

Laima Tessera covers approximately 14 x 106 km2 and is centered at about 50°, 50°N (Fig. 1). The major fabric 
associated with Laima Tessera is a generally orthogonal structural fabrii composed of WNW to NW trending long 
and throughgoing fautts and large troughs up to 30 krn in width, and a NNE to NE trending set of much shorter linear 
elements of atternating ridges and valleys spaced 6 to 12 km apart and oriented locally orthogonally to the larger 
structures. The (Fig. 1, 2) are characterized by their linearity and extreme length, and their 
often-changing nature along strike. Several troughs completely cross the width of Laima Tessera, with one 
extending for a distance of about 1400 km. The individual features themselves are most often trough-shaped in 
cross-section, with inward dipping walls and a flat floor which usually appears to be covered by plains units of 
probable volcanic origin. Troughs range in width from about 8-30 km with most in the range of 10-12 km. In some 
cases the flat-floored trough narrows and the walls merge into a single linear fracture zone, generally less than 8 
km in width. The major troughs are generally parallel (Fig. 1) with the distance between any two being similar, but 
they are not evenly spaced across strike relative to each other. A NNE-oriented transect across eastern Laima 
Tessera shows that the spacing ranges from 20 to 100 km with an average spacing for 13 troughs of about 50 km. 

The &i~ed-n between the tmughsnractures is characteriied by parallel ridges and valleys oriented 
generally perpendicular to the troughsfiractures. The edges of the ridges and valleys are often sharp and linear 
and appear to be faun bounded (Fig. 1, 2). In eastern Laima Tessera, the linear elements of the striped terrain are 
commonly continuous between the orthogonal troughnractures, and do not show a consistent relationship in terms 
of crossing or terminating against the troughflracture zones. In many cases, particularly where the edge of the 
striped terrain is defined by a trough, individual linear elements do not appear to cross into the adjacent striped 
segment. In some cases, particularly where the edge of the striped terrain is defined by a fracture, many linear 
segments can be traced across the fracture, while others terminate against it. Few striped elements carry further 
than across one troughflracture zone (see map patterns in Fig. 1). The lengths of the valleys and ridges in the 
striped terrain are thus generally comparable to the separation distances between the orthogonally oriented 
troughflractures, commonly in the range 20 to 100 km, and much shorter than the orthogonal fabrii of the 
troughsfiractures. The separation distances of the hills are about 6-12 km, averaging about 8-10 km. 

The fundamental fabric of the terrestrial sea floor is the combination of the linear rise crest and median valley of 
the spreading center, and the orthogonally oriented pattern of transforms and fracture zones4-6. In addition, the 
linear ridges and troughs that are formed parallel to the rise crest (abyssal hills) produce a closely spaced pattern 
of linear ridges and valleys extending away from the rise crest, oriented normal to the transformsnracture zones4- 
7. Fracture zones are pervasive in the ocean basins, occur in a variety of sizes and scales, and are defined by a 
central trough 5-20 km in width that has regional inward-dipping convexdownward slopes down to the trough floor, 
with subsidiary basins and ridges along the valley floor. Fracture zones are linear, arcuate, and slightly sinuous, 
depending on a number of factors including changes in spreading rate, poles of rotation, and deformation. Fracture 
zones over several thousands of kilometers in length are known. The spacing between FZ's is relatively constant 
between any pair of FZ's, but is variable in a cross-strike direction across a series of FZ's. The spacing is about 30 
km along slow-spreading ridges and 70 km along fast-spreading riiges8. Average spacing in the North Atlantic is 
55 km4. A distinctive linear fabric of pbvssal occurs parallel to the rise crest and normal to the fracture zones. 
Recent work7 has shown that the spacing of abyssal hills is inversely related to spreading rate, with slow 
spreading ridges having an average spacing of 10 km, and fast spreading ridges being less widely spaced 
(average spacing of 4.2 km). The linear extent of these ridges is 10 km to 40-50 km. 

There are many similarities between the components of the tessera terrain and terrestrial sea-floor fabric and 
structure. Oceanic fracture zones and tessera troughsfiractures argsimilar in their linearity, parallelism, length, 
width, spacing, and general morphology (Figs. 1-2). Oceanic abyssal hills are similar to the ridges and valleys of 
the striped terrain in their orthogonal orientation to, and different scale from, the fracture zones/troughs. They are 
also similar in their parallellism, their consistent occurrence and relatively constant widths over large areas, the 
relatively sharp fauk-like boundaries of the valleys and ridges, their spacing, their heights, and in their relation to 
the fracture zones. 

On the basis of these similarities it is concluded that the trough and ridged tessera type3 covering 14 x 106 km2 
in Laima Tessera originated through processes analogous to those responsible for the ocean floor fabric on Earth. 
Specifically, it is interpreted that the tessera originated at a rise crest analogous to divergent boundaries and 
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spreading centers on the Earth's sea floor and evolved to its present morphology and configuration through 
processes of crustal spreading. This process may be related to the patterns of topography, morphology, and 
structure comparable to terrestrial spreading centers observed in the Western Aphrodite Terra region to the south 
of Laima Tesserag. The more complex tessera patterns could be due to deformation of the basic trough and ridge 
tessera pattern or to complex tectonic patterns from other sources of deformation. Recognition of these key basic 
patterns (long troughsfiradures and short orthogonal striped terrain) should provide a 'marker' structural type and 
help in deciphering the origin of the more complex tessera occurrences. 
Werencgs: 1) A. Basiievsky et ai. (1986) m, 91, D399.2) D. Bindschadler and J. Head (1 988) J PSC XI& 78, 
and references therein. 3). ibid, 76.4) K. McDonakJ (1986) Geology of N. Amer., GSA, 51.5) P. Fox and D. Galb 
(1 986) ibid, 157.6) K. Kastens (1 987) 25, 1554. 7) P. Fox et al. (1 989) EPS, 69, 1421. 8) D. Abbott (1 986) 
GfX, 13, 157. 9) J. Head and L. Crumpler (1 987) Science. 238, 1380. 

Fig. 1. Structure of the tessera in Laima ~esseral .  1) lavas, 2) ridges of linear betts, 3) lineaments in tessera, 4) 
circular blocks, 5) volcanoes, 6) impact craters, 7) main faults. 
Fig. 2. Venera 15/16 images and sketch maps of troughsfiractures (TF), and the striped terrain (ST) in Laima 
Tessera. Spacing of stripes averages about 8-1 0 km. 
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