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INTRODUCTION 
The Mongolian Altai are intraplate mountains 
formed in the Late Cenozoic as a result of the 
Indo-Eurasian collision.  Consequently, the 
direction of maximum compressive stress in 
the Altai region is directed NE-SW 
(Cunningham, 1998).  The faults in the 
western Altai are mostly right-lateral strike-
slip and accommodate the transpressional 
regime induced by the Cenozoic collision.  
The bases of the ranges in the Altai are often 
defined by strike-slip faults.  These faults and 
the corresponding ruptures are remarkably 
preserved due to the dry climate 
(Cunningham, 1998).  Our project concerns 
the description of a previously unstudied fault 
in the northwestern Mongolian Altai. 

METHODS 

The Jid fault, a newly-discovered local fault 
found in the western Altai, is a right-lateral 
strike-slip fault with both thrust and normal 
components.  We investigated ~15 km of the 
fault trace along the base of the mountain 
range.  Observations of scarp height were 
made periodically along the segment.  
Azimuth and length measurements were taken 
for various ruptures along the fault.  Stream 
cuts were also investigated to determine the 
nature of fracture along these ruptures.  One 
trench was dug in this area, but the thickness 
of the surficial deposits through which the 
trench was dug prevented useful observations.  
GPS points were taken for these various 
phenomena. 

 

OBSERVATIONS AND 
RESULTS 

Beginning at N49º27’32.6”, E91º43’25.1” and 
heading SE, the Jid fault steps away from the 
range front, forming a pull-apart basin.  The 
fault continues to trend SE until 
N49º24’48.7”, E91º45’18.1” (Fig. 1, point A).  
At this point, the main trace makes a 
significant bend to the ESE, while another 
segment (Fig. 1, point B) splays off to the 
west of the main trace.  The western splay 
fault is mostly right-lateral strike-slip as 
evidenced by the ruptures and the stream 
offset shown in Figure 2.  The main range-
front dextral fault, now in the form of a 
restraining bend, takes on a significant thrust 
component dictated by the geometry of the 
system.  A stream cut was analyzed to 
determine the nature of the meandering 
fractures on the surface (Fig. 3).  These 
fractures are interpreted as small normal faults 
that formed as a result of the hanging wall 
material of the thrust fault collapsing under 
gravity following a fault movement.  Surface 
material then filled in these cracks, thus 
producing the discontinuity of lithologies.  
The main segment then trends back toward the 
SE and forms in echelon segments stepping 
toward the west, indicating a dextral system 
(Fig. 1, point C).  South of this point, the floor 
of the valley produced by the Jid fault drops 
dramatically and the range-front fault again 
splits into two segments (Fig. 1, point D).  
This second segment to the west seems to be 
relatively short and has a normal component.  
This strand, when combined with the thrusting 
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strand at the range front, seems to form a 
small ‘foreberg.’  Forebergs are defined as 
narrow ridges of hills rising up to 100 m above 
the surrounding alluvial fans (Bayasgalan et 
al., 1999).  Examples of such structures are 
found in the Gobi Altai as well (Bayasgalan et 

al., 1999).  Forebergs typically form at 
restraining bends and, as a system, 
accommodate the same motion as the main 
range-front fault (Bayasgalan et al., 1999).  
These structures may be an attempt by the 
fault to move away from the stresses generated 
by higher topography.  Stresses generated by 
this topography tend to make the deformation 
spread out, thus widening the base of the range 
into a foreberg (Bayasgalan et al., 1999).  
Therefore, a foreberg is a small hill set in front 
of a flower structure (in this case a thrust and a 
normal fault), created in order to 
accommodate this tendency (Figs. 4 and 5). 
The same fractures found in the previous 
thrust section (Fig. 1, point A) are seen by the 
foreberg (Fig. 6) and are investigated via 
stream cuts (Fig. 7).  These fractures are small 
normal faults.  Normal faulting may indicate a 
decrease in the dip of the thrust fault at very 
shallow depth (~100 m) (Bayasgalan et al., 

 
Figure 1 (Bayasgalan et al., 2004).  On the left is an aerial view of the study area and on the right is a 
diagram of the extent and behaviors of various segments within the area.  Points on the right labeled with 
letters correspond as follows:  A (onset of thrusting), B (splay segment), C (en echelon segments), D 
(foreberg), and E (single fault). 

 
Figure 2 (Looking SW).  The total offset is 
the distance between the two figures in the 
picture. 
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1999).  This ‘foreberg’ continues to 
approximately N49°21’35.1”, E91°47’61.4” 
(Fig. 1, point E).  At this point, the range-front 
fault continues SE as a single strand.  
Most fault scarp heights are between 4 and 16 
m.  These scarps range from being quite large 
and irregular when involving a certain degree 
of thrust (as in the foreberg) (Fig. 7), to being 

fairly small and uniform when representing a 
small degree of motion (Fig. 8).  When the 
motion along the fault is almost purely strike-
slip, there is no scarp but instead a right-
stepping line of tension fissures. 
DISCUSSION 

Sharply defined mountain fronts with low 
sinuosity, active alluvial fan deposition, 
displaced Quaternary alluvium, offset streams, 
and asymmetric drainage patterns are all signs 
of recent fault activity (Cunningham et al., 

2003).  All of these features are characteristic 
of the Jid fault.  Therefore, it is reasonable to 
assume that this fault is still tectonically active 
and may be the source of future earthquakes.  
The fault is largely right-lateral strike-slip 
with slight thrust and normal components 
depending on the geometry of the trace.  The 
scarp seems to be the product of numerous 
separate fault movements.  
ADDITIONAL WORK 

More work is needed in order to describe the 
periodicity of earthquakes along the Jid fault.  
Luminescense dating could be used to date the 
material that was washed into the small 
normal faults found on top of the thrust scarps 
(Owen et al. 1999).  These samples could be 
taken from both the restraining bend and the 
foreberg.  These dates could then be compared 
to sample dates taken from sections of the 
fault that have a fairly small scarp and, 
therefore, may result from a single event.  In 
order to obtain valid dates, the sample material 
must have been washed into the fracture rather 
than merely falling in via slump.  This insures 
that the sample material was exposed to light 

 
Figure 3.  This contrast arose from dark 
material filling a small normal fault opened in 
the light material. 

 

 

 
Figure 4 (Bayasgalan et al., 2004).  Diagram of 
the hypothesized geometry of the flower 
structure at depth. 

 

 
Figure 5 (Looking SW).  Photograph of the 
foreberg.  The long-dashed white line 
corresponds to the thrust fault and the short-
dashed line is the normal fault. 

 
Figure 6 (Bayasgalan et al., 2004).  Small 
normal faults on top of a thrust fault 
(foreberg).  Arrows denote the thrust fault 
trace.  The contrast of the photograph was 
altered in order to clearly view the location of 
the fractures. 
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when the fracture first opened, and was 
subsequently buried.  The resulting dates may 
better constrain the periodicity of major fault 
movements. 
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Figure 7.  Stream cuts in the foreberg showing 
the infill of a tension fracture.  Notice the 
grading of the sediment change suddenly from 
large to smaller clasts approximately half-way 
across the image. 

 

 
Figure 8 (Looking NW).  Small and uniform 
portion of scarp.  Notice the alternating 
tension fissures at the base of the scarp.  

 

 


