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Introduction: The floor of Ius Chasma has several 

light-toned units visible in MOC, THEMIS-vis and 
HRSC (Fig. 1) images. The HiRISE image shows de-
tails of the geology, strata and fault systems. The 
marker layer was found [1] to divide one of the block 
into light-gray and dark-gray units which both have 
numerous layers parallel to the marker layer as well as 
strike-slip faults that cut through the layers (Fig. 2). 

 
Fig. 1. The MEX HRSC nadir image 2182 shows 

light-toned units on the floor of Ius Chasma. The main 
right-handed strike-slip fault is indicated.  

 
Fig. 2. Part of the image TRA_000823_1720. The 

marker layer (broken black line) and numerous parallel 
layers run from lower left to upper right through the 
block (outlined). The main right-handed strike-slip 
displacement is in the centre of the block.  

 
Marker layers and the main strike-slip fault: In 

addition to the main dark layer, certain other marker 
layers can be identified (Fig. 3). The layers play a ma-

jor role in understanding the block deformation, shape 
and the mode of the subsequent faults [1]. 

Several stratigraphic layers on both sides of the 
main strike-slip fault were measured in order to find 
characteristics of the movements which took place in 
addition to the strike-slip faulting.  

The NW-SE displacement of the right-handed 
strike-slip fault is approximately 70 meters (Fig. 2). 
The drag features bend the strata close to the fault 
plane accordingly. Smaller faults cut across the main 
marker layer, other marker layers and parallel strata in 
several locations. Faults have interacted and form con-
jugate fault systems. All such faults exist, however, 
only within the light block without continuation into 
the surrounding terrain. 

The relative rotation component in the fault dis-
placement of the two sub-blocks was found to be 
around 4 degrees [1]. The depth of the block (Fig. 2) 
was found to be 600 ± 150 meters. This rather small 
value indicates a shallow block and allows to speculate 
with the development of the strata units in Ius Chasma. 

Other light-toned blocks: The distinct dark 
marker layer between the two stratified units with dif-
ferent grey tones can be identified from several other 
locations [2] on the floor of Ius Chasma (Figs. 3,4). 

 
Fig. 3. The HiRISE TRA_000823_1720_RED im-

age shows several light-toned blocks (outlined by solid 
thick lines), major faults (dotted lines), the main 
marker layer (medium thick line), and an additional 
marker layer (thin line).  
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Fig. 4. Four sub-scenes over locations where the 

dark marker layer (arrows) and strike-slip faults (half-
arrows) help to find the light-toned blocks and their 
relative placement modes. 

 
The dark marker layer (thick lines in Fig. 3, arrows 

in Fig. 4) separates the lighter- and darker-toned units 
which have strata parallel to the dark marker layer. The 
dark layer and the two layered units with some other 
marker layers were used to locate several light-toned 
blocks on the floor of Ius Chasma. The strike-slip 
faults (half-arrows in Fig. 4) which cross-cut the dark 
marker layer and adjoining stratified units allow to 
understand block placement to their present location. 

Discussion: The previous studies [1,2] proposed 
that the blocks were most probably slided, fallen or 
toppled down from the stratified canyon walls.  

The strike-slip faults are either major ones (dotted 
lines in Fig. 3) which separate blocks from each other 
or intrablock faults best identified when they cut the 
dark marker layer (Fig. 4). The block-separating strike-
slip faults are longer and have largest relative move-
ments. In several locations, the marker layer has been 
bent according to the drag along the block-separating 
fault. In places, the intrablock faults have en echelon 
arrangement. They are also handed according to their 
location and relative movement in the fault system.  

Rather similar orientation of the layered strata 
units, formation of the arcuate drag features, compli-
cate intrablock  fault systems and the absense of simi-
lar faults outside the blocks evidence that the stratified 
material slided down into the present location on the 
floor of Ius Chasma from its original layering envi-
ronment which probably was high on the rim of Ius. 
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