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THAUMASIA REGION OF MARS: CHRONOLOGY AND REGIONAL 
DISTRIBUTION OF FAULT AND RIDGE SYSTEMS AND OTHER SIGNIFICANT 
STRUCTURES; J.M. Dohm and K.L. Tanaka, U.S. Geological Survey, Flagstaff, AZ 86001 

Introduction. We have completed a series of five paleotectonic maps that shows fault and 
ridge systems in the Thaumasia region as they prevailed during successive geologic periods. 
These structures have been classified chronologically by noting their age relative to rock units, 
which were dated by crater counts [I] and by crosscutting relations. Five geologic stages were 
chosen based on major geologic periods defined by an unpublished 1:5,000,000-scale geologic 
map of the Thaumasia region (see Fig. 1). These stages are defined by sets of geologic units (see 
[I]), and, based on the unit age ranges, we conservatively show slight overlaps between the stages. 
Here, we discuss the history of each major tectonic feature and structure set in the Thaumasia 
region. (For locations of tectonic provinces, see [2]). 

Claritas Fossae (stages 1-4). Prolonged Tharsis-centered extensional tectonism resulted 
in the formation and subsequent reactivation of narrow (<5 km across) and wide (>5 km across) 
grabens. These form the densest and most numerous and long-lived system of grabens in the 
region. Faul ting decreased over successive stages. 

Thaumasia Fossae (stages 1-3). Narrow to broad grabens apparently formed a southern 
extension of Claritas Fossae. 

Coracis, Melas, and Nectaris Fossae (stages 1-2). Grabens and rifts radiate from 
possible centers at Syria and Sinai Plana and (or) Valles Marineris and from local volcanotectonic 
centers; some also parallel Valles Marineris. Faulting waned during stage 2 tectonism and rock 
units of stages 3 and 4 bury the fossae. 

Syria "corona" (stages 1-5 ) [3]. Thls long-lived volcanotectonic center was the site of 
(1) the development of a raised northern rim, (2) the formation of numerous concentric and radial 
grabens (including Noctis and some of Claritas Fossae) and collapse troughs (Noctis Labyrinthus), 
(3) the emplacement of lava of stage 4 (that buried the corona's southeast rim) and lavas (possibly 
of stages 3 and 4) that infill the corona interior. Tectonism largely waned after the emplacement of 
stage 4 lavas. 

Wrinkle ridges (stages 1-3). Syria-centered tectonism produced wrinkle ridges in the 
Thaumasia highlands and Sinai provinces of the Thaumasia region [2]. Wrinkle ridges formed 
both before and after an Early Hesperian ridged plains unit, suggesting a long timespan for 
wrinkle-ridge development. 

Broad ridges and large scarps (stages 1-3). These large structures, interpreted to have 
been formed chiefly by compressional tectonism [4], occur mainly along the edge of the 
Thaumasia plateau within the Thaumasia highlands and Coprates provinces. Most of the broad 
ridges follow an immense, arcuate swath centered at Syria Planum, which has been called the 
Thaumasia fold belt [4]. The formation of these structures largely ceased during the latter part of 
stage 2. 

Thaumasia highland r i fs  (stages 1-3). Rift systems in the Thaumasia highlands are 
defined by long, broad grabens (tens of kilometers wide) and associated narrow fractures (<5 krn 
wide) and commonly include possible volcanic shields. Tectonism from regional and local 
volcanotectonic centers contributed to the development of these features during stages 1 and 2; 
locally, the rift structures were reactivated during stage 3. 

Coprates rise (stages 1-3). Compressional tectonism mainly during stages 2 and 3 
resulted in the formation of a large (900 km long and 2 to 4 km high) asymmetric ridge (higher on 
the east); the ridge is the largest of several in the Thaumasia fold belt [4]. 

Argyre structure (stages 1-2). During stage 1, a large impact event produced the Argyre 
basin and associated fault-controlled radial valleys and concentric mountain ranges, large fault 
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scarps, and broad ridges. Vertical offset of some of the concentric faults may have occurred 
because of isostatic adjustment of the basin during stages 1 and 2. 

Valles Marineris (stages 2-5). Numerous narrow ( 4  km) and broad grabens (>5 km), 
which are radial to and parallel with Valles Marineris, cut stage 1 and 2 rock materials in the Sinai 
Planum, Thaumasia Planum and Nectaris Fossae provinces of the Thaumasia region, but are 
buried by stage 3 and 4 lavas of Sinai Planum and Solis Planum provinces. 

References cited. [I]  Dohm J.M. and Tanaka K.L. (1995) LPSC 26 Abs., 337. [2] Dohm J.M. and Tanaka K.L. 
(1994), LPSC 25 Abs., 331. [3] Tanaka K.L. et al. (this volume). [4] Schultz R.A. and Tanaka K.L. (1994) JGR 
99, 8371. [5] Tanaka K.L. (1986) JGR 91, E139. [6] U.S. Geological Survey (1991) USGS Map 1-2160. 

Figure 1. Correlation chart comparing the stages of geologic activity in the Thaumasia region with 
significant structures. Size of solid areas roughly proportional to degree of extant deformation; 
question marks indicate where large uncertainty exists in the commencement of structural activity. 
Crater chronology from [5]; see [2,6] for locations of geographic features. 
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