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INTRODUCTION

The Mongolian Altai accommodates strain caused
by a combination of the Indo-Asia collision over
2500 km to the southwest (Cunningham et. al,
1998) and uplift of the Hangay Dome directly to
the east (Tapponier and Molnar, 1979, Baliginnyan
etal.,, 1993, Cunningham, 1998). The Mongolian
and Gobi Altai comprise a conjugate fault set that is
rotating in order to make room for India (Molnar
and Tapponier, 1975). Much of the current motion
in the Mongolian Altai is thought to occur along
northwest-trending reactivated Paleozoic struc-
tures (Cunningham, 1998). Strike-slip faults within
the Mongolian Altai and along its borders, like the
dextral Hoh Serh fault, rupture in response to the
far-field stresses resulting from India-Asia collision.
Drainage channels, ridges, and moraines are offset
along the entire trace of the Hoh Serh fault (HSF).
These offsets range from 10 m to 1500 m along the
central sections of the fault (Wegmann et al., 2008).
We measured distances of offset drainages and
shutter ridges in order to determine slip rates for a
portion of the Hoh Serh fault.

OBSERVATIONS

We collected detailed field observations along the
HSF near Lake Valley, between Goat in Arms Pass
to the north and the Lake Valley Offset to the south.
The northern portion of the field area contains
talus-covered slopes with recently-formed drain-
age channels that were not offset by the fault, and
therefore are not relevant to this study. Lake Valley
was glaciated during the Last Glacial Maximum, ap-
proximately 35 ka Just south of Lake Valley lie three
large landslides, which were deposited vertically on
top of each other. These landslides were most likely
the result of the seismic activity that occurred at

Lake Valley Offset. Lake Valley Offset, just south of
the three landslides, has obvious offset channels and
shutter ridges.

METHODS

Following initial reconnaissance of the field area,

we surveyed and measured the two offset channels
and the shutter ridge using differential GPS (DGPS).
There are two channels present at Lake Valley Offset,
Channel One (C-1) and Channel Two (C-2, Fig.

1). C-1 is the southernmost channel and C-2 is the
northernmost channel.

q

Figure 1. Photo showing Lake Valley Offset. The lines are depict-
ing the trace of the fault (red) and offset channels (blue).

In order to measure the length of offset along the
channels, we determined the point at which the
drainage path changes directions once it interacts
with the fault. The HSF offsets these channels right-
laterally. After a distance following the trace of the
fault (the offset distance), the channel returns to its
original path downslope, which is almost perpendic-
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ular to the fault scarp. Horizontal distance between
offset channel features was measured with a measur-
ing tape and differential GPS, using the thalwegs as
piercing points. The displacement between three
marker points, two offset channels and one offset
bedrock ridge were measured.

The age of the fan was determined with cosmogenic
nuclide '"Be geochronology. Maximum, median,
and minimum slip rates for the HSF were deter-
mined from the measured offset of the geomorphic
features and from the fan age.

A GIS map of the Lake Valley Offset was produced
with elevation and range data collected with dif-
ferential Trimble GeoXH GPS instruments. DGPS
transects across the fault were spaced at 1 m in-
tervals covering the width of the field site (Fig. 2).
Survey data were imported into the Surfer software
package with which contour maps of the field area
were generated.

| b

Figure 2. Photo of Lake Valley Offset from the west. Path of
dGPS survey is denoted by red arrows.

RESULTS

A scarp is preserved along the trace of the HSF
across the mouth of Lake Valley and three large
landslides were mapped along the fault trace at the
valley’s southern edge.

There are two ephemeral alluvial fan channels (C-1
and C-2) present at the Lake Valley Offset, just
south of the landslides (Fig. 3). The fault scarp has
a gentler slope than the rest of the mountain front,
causing the channels to follow the scarp’s trace for a
distance as it crosses the alluvial fan, before return-
ing to their pre-displacement courses (Fig. 3).

Figure 3. Photo showing the three landslides and their vertical
relationship to one another.

Channel 1 and 2 are dextrally offset 15 to 20m
(Table 1). At Channel 1 an offset of 15.7 m was
measured. The width of Channel 1 is approximately
6.5 m. The width of C-2 is approximately 4.5 m.
The bedrock ridge south of C-1 is offset 19.3 m. All
three features are offset in a dextral-sense, and the
average offset is 17 m (Table 1).

We used cosmogenic nuclide '’Be geochronology to
determine the age of the offset fan. Five cosmogenic
surface exposure ages from quartzite cobbles on the
fan surface yield an age of 15 +/- 2 ka. Using this
age range, the estimated rate of fault slip is about 1.2
mm/yr.

DISCUSSION AND CONCLUSIONS

Measured offsets were probably produced by re-
peated earthquake activity along the Hoh Serh fault.
The three landslides just north of the Lake Valley
Offsets are circumstantial evidence supporting an
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Offset Feature | Distance Offset | Channel Width
(meters)
Channel 1 (Southermn
Channel) 15.7 meters ~6.5 meters
Channel 2 (Northern
Channel) 17.5 meters ~4.5 meters
Ridge Offset
19.3 meters N/A

Table 1. Recorded offsets of channel and ridge features.

earthquake origin for the measured ground-surface
displacements. Based on the measured fault offset
of ~17 m and the 10Be age of ~15ka, the average
dextral slip rate of the Hoh Serh fault is ~1.2 mm/y
over the late Pleistocene.

FUTURE WORK

Due to the nature of this fieldwork, there were a lot
of aspects of the study that have the ability to be fur-
ther examined and studied in order to make more
definitive conclusions from the observations. Future
work in this area would include an in-depth study
of the landslides located just north of Lake Valley
Offset and a more in-depth look at the relationship
between the HSF and Lake Valley Moraine. Finally,
obtaining the cosmogenic dates from the samples
collected during fieldwork will help to narrow down
and determine a more accurate date of the faulting
along the HSE.
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