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In 2002, the central part of the dextral-slip Denali fault (DF) system generated a M 7.9 earthquake Eve n tS I a te

in central Alaska.This rupture included the section of the Denali fault with the highest measured
late Pleistocene slip rate, of 12.1£1.7 mm/yr, and the Totschunda fault, with a slip rate of 6.0£1.2
mm/yr. Immediately east of the Denali-Totschunda fault juncture, the slip rate on the eastern
Denali fault (EDF) decreases to 8.4+2.2 mm/yr.We present observations of Holocene fault activity
on the Yukon part of the EDF (Shakwak segment), which is located about 280 km southeast of the
Denali-Totschunda intersection in the vicinity of Kluane Lake.

Aerial reconnaissance in 2007, from the Denali-Totschunda fault juncture to the Kluane Lake
region revealed a nearly continuously identifiable fault trace, which is occasionally obscured
where it is subparallel to glacial landforms. In addition to geomorphic features associated with
strike-slip faults, such as shutter ridges and sag ponds, the fault is commonly expressed by a chain
of elongate mounds, likely tectonic pushups, 20-70 m in length, 10-50 m wide, and locally up to 10
m high. These appear to have formed by shortening between en echelon left-stepping fault
strands that developed in layered glacial sediments. At one location (61degrees 18'30.12"N, 139
degrees 01'02.54"W) we measured on the ground a channel offset of 20-25 m. An aerial view
showed that other channels in the vicinity, as well as the margins of two mounds, were offset by
similar amounts.These channels likely developed after deglaciation 10-12 ka. Using this age and
the offset yields a slip-rate range of 1.7-2.5 mm/yr,a minimum value. Although there are
considerable uncertainties concerning the uplift of these mounds, their dimensions suggest
that they accomodate several large magnitude displacements. Combined with the new
recurrence interval results which averagel ka, a higher slip rate in the 3-4 mm range
appears likely. We attempt to capture the entire range of slip-rate possiblities in a surface
deformation fault slip rate model, that includes both the uncertainty in age and offset value.,
an results in an upper limit of about 6 mm/yr.

Adjacent to and south of the Duke River, an approximately 2-km-long section of the fault is
expressed by an upslope southwest-facing 9-m-high scarp.In 2008 we targeted this location
(61degrees 21'54.36"N,139 degrees 07'59.34"W) with three cross-fault excavations that exposed
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62°02'03.16" N 146°25'54.51" W

Along the range front, on this previously glaciated (12 ka) valley floor, the fault is
expressed by a series of faultzone uplifts. Although the fault trends semi parallel to the
grain of the glacial landforms, the fault can be clearly distinguished by cross cutting
these at a low angle.We did not clearly identify offset glacial landforms, however, the
tectonic uplifts have been offset. A few km east of the trench site we observed several
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Fault Map of Alaska and the Yukon.The Denali fault has a maximum slip rate in it's central portion.The Eastern
Denali fault defined on the west end by the Totshunda fault junction, has it's maximum slip rate at this west end. It X ) X : . .
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4mmestimate is from our investigation presented here.The Denali fault slip rates are largely from Matmon et al. 2. s - T y | measurements. The actual offset value may be significantly higher as indicated. Until frequent
2006: Geology; August 2006; v. 34; no. 8; p. 645-648. further refinements, given these considerations, a slip rate in the 3-4mm range appears ’

most likely.



