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IDENTIFICATION OF SYNTAXIS STRUCTURES I N  THE VENUS HIGHLANDS (ISHTAR TERRA) AND THEIR 
POSSIBLE TECTONIC SIGNIFICANCE; James W. Head. Department of Geological Sciences, Brown University, 
Providence, R.I. 02912 

Introduction: Analysis of Arecibo and Venera imaging and Pioneer-Venus and Venera altimetry data in the Ishtar 
Terra region have shown the existence of several features which occur at the locus of changes in major tectonic 
trends. These structures are broad arcuate fold-like or loop-like features converging at the apical end and opening at 
the antapical end, whose dimensions range from 250-600 km in length and from 100-400 km in width. They are 
very similar in plan view to syntaxis structures on Earth (sheaf-like patterns of mountain ranges converging at a 
common center). The purpose of this paper is to describe and characterize these syntaxis structures and to 
investigate their tectonic significance. 

Description and Characterization: Three svntaxis structures have been mapped in Ishtar Terra (Fig. 1) and their 
basic characteristics are summarized in Table 1. The sbuctures themselves are made up of individual ridges and 
troughs averaging 10-20 km in width and 20 to several hundred km in length. The distinctiveness of the structures 
is due to the arrangement of these ridges and troughs in a narrow arc-like or loop-like pattern. In general, the aDical 

is composed of curved ridges and troughs forming a horseshoe-shaped structure, the flanks are formed of parallel 
linear to sinuous ridges and troughs, and the antapical area broadens and flairs open, usually into a flat plains region. 
The central core of the structure is composed of ridge and trough segments that usually parallel the flanks and occur 
at angles to the exterior linear trends. The ridge and trough segments of the central core are often arrayed in nested 
chevron patterns; in W. Freyja these occur toward the apical end, and in the other two occurrences, toward the 
antapical end. The topography of the structures is complex, but in general, the apical area is 1-2 km higher than the 
antapical region, and the flanks tend to be higher than the core, forming a general antapical-dipping scoop-shaped 
topographic structure. The highest point is not always on the antapical point but may be on the flanks. The 
structure surrounding the three syntaxes is tectonic in origin: the W. Frevia svntaxis (Fig. la) is located at the end of 
the EW-striking Freyja Montes (and is oriented normal to its strike), and at the termination of the NNE striking 
Akna Montes (and is oriented subparallel to its strike)'. The S.W. Akna syntaxis (Fig. lb)  is located at the 
southwestern end of the Akna Montes orogenic belt and foreland complex (and is oriented normal to the strike of the 
mountains), and is adjacent to the intense zone of deformation at the southwestern edge of Ishtar Terra (and oriented 
subparallel to it).2-3 The E. Ishtar svntaxis (Fig. lc) is located in the highly deformed parquet terrain4 which is 
characterized by generally orthogonal tectonic elements. Examples of the following structural relationships can be 
seen between the syntaxis and the surrounding tectonic terrain: adjacent structure terminating against syntaxis; 
adjacent structure & f i g  part of a flank of a syntaxis; adjacent structure curving to form flank of sintaxis. 

b t e r p r e t a t i o ~  Embayment of the open end of the syntaxes by plains-material suggests that volcanism follows 
formation of the structures. In the southern (antapical) end of the core of the E. Ishtar syntaxis, there is a 200 km 
wide zone of plains that have been deformed into chevron-like patterns, and then further embayed by plains which do 
not appear to be deformed. This strongly suggests that volcanism is occurring concurrent with deformation in this 
region, and that deformation is occuring by convergence and closure of the flanks of the syntaxis. Additional 
evidence that suggests that deformation is occurring by convergence and closure is the apical and loop-like shape of 
the structure, the relationship to regional structural trends, the chevron structures in the core and their generally 
greater angle than the angle of the structure itself. Terrestrial syntaxes occur at the convergence of major orogenic 
belt trends, such as the east and west Himalayan syntaxes5. Although syntaxes on Venus and the Earth share many 
similarities in structure and tectonic setting, more detailed study and comparison is necessary before it is known 
whether or not the structures represent similar processes and modes of formation. 

References: 1) L. Crumpler u. (1986) Geoloev, 14.1031; 2) E. Stofan et (1987) Earth Moon and Planets. 
%, 183; 3) A. Pronin (1986) Geotectonics. 251, 271; 4) A. Basilevsky (1986) Geotectonics. a 282; A. Basilevsky 
u. (1986) J. G e m s .  Rmx. D399; 5) Tapponier u. (1986) in . . , Coward and Ries, eds., 
Blackwell. 115. 

Table 1. W. Freyja S.W. Akna E. lshtar W. Freyja S.W. Akna E, lshtar 

Location 75ON. 324C 73"N, 303O 70°N. 7 8 O  Angle 
Length 250 krn -400 krn -600 krn - structure 40-45O 40° 20-30° 
Width - chevrons 40-45' 55-60' 55-75' 
- apical area 75-100 krn 100 krn 125-150krn Strike 
- intermediate area 100-150 krn 200 krn 200 krn - apex blsectrix N-S N40°W N20°W 
- antapical area 200-250 krn 250 krn 350-400 krn Opening Direction N NW SSE 
Height 
- apex 4.5 krn 2.5 krn 3.0 krn 
- antapex 2.5 krn 0.5 krn 2.0 krn 
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Figure 1. Image and sketch map of (a) W. Freyja; (b) S.W. width of (a) and (b) is 280 km; (c) E. Ishtar. Lines 
in sketch maps represent ridge crests and unit boundaries. 
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