Preliminary Investigation of the Thousand Lake Fault from

the Mid Miocene to Late Pleistocene:
An Approach for Characterizing Low Slip Rate Normal Faults Using Geomorphology and Paleoseismology
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EXPLANATION
* Quaternary veleanic vends
= Quaternary faulls

Quatarnany volcanic flows

ermep st Quaternary Activity?

Earthquake Size?
* Fault Length ~ 49 km

Slip Rate?

From Utah Geological.Survey: http:://files.qeoloqy.utaﬁ.dov/emp/qeofh:e};mal/quaterna"ry' faults.htm

Earthquake epicenters and Quaternary tectonic features in refation to the fntermountain seismic belt
(after Smith and Sbar, 1974; Hecher, 1983; and Black and others, 2000).
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 <0.2 mm/yr (Utah Q Fault Database)

Prlor Information about the Thousand Lake Fault

* Last Activity since 750 ka (Utah Q Fault Database)
- faulted terraces that formed since start of Mid Quaternary
e Last Active before 125 ka (Marchetti et al., 2007)
- undisturbed landslide deposits covering TLF on Boulder Mtn.

What more can we say today?
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Methods: Mapping, Paleoseismic Recon, and Spatial Analysis

What'’s the character of faulting
* Fault zone width?
e Seek out Paleoseismic outcrops. e
e Displacement per event?
* Most recent activity?

e Slip rate?
-Mapped/Recon. about 5 x 2.5 km
-Used GIS to determine LT Slip Rate Co B |
-Documented paleoseismic outcrops qu
-Measured displacement of surfaces - S 2 % |
-Explored Freemont R. terraces in GIS - = .~

(Biek, 2016)
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* Age of Displaced Volcanics ~24.5 Mya (e.g., Mattox, 1991)
* Tectonic Initiation 10-16 Mya (e.g., McQuarrie and Warnicke, 2005)

Near Fault Center
Minimum Long Term Slip Rate ~ 0.1 mm/yr
Maximum Long Term Slip Rate ~ 0.25 mm/yr
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Earthquake Evidence — Fault Scarps
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Alluvial Fan Scarp
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~ 4 m fault displacement (since fan abandonment)
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'Earthquake Evidence — Footwall Colluvial Wedge
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hquake Evidence — Fault-derived Colluvium
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Paleoseismic Reconnaissance Recap

T4 ;

Footwall faulting in Terrace 10-12 m above local
base level: Slip-per-event = ~ 1+ m/event
Expected recurrence rate
- 1m/0.25 mm/yr = 4,000 yrs
- 2m/0.1 mm/yr = 20,000 yrs

* Alluvial Fan surface with 4 m displacement

- Given slip rate, possibly a surface
associated with end of Last Glacial
Maximum (15-25 kya)

2-4 events since surface abandonment.

S * Anticipated Mw: 6.8 -7.2
OGRS, e LR (30-50 km-long ruptures, 1-2 m displacement, 20 km depth)
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Marchetti and Cerling, 2005:
CRN (He) - ~200 kya
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Preliminary Findings Thousand Lake Fault

* Geologic Slip Rate 0.1-0.25 mm/year

* Likely Active During the Late Pleistocene

* Recurrence Rate 4,000 - 20,000 years per event
* Anticipated Moment Magnitude: 6.8-7.2

Work to come:
- (C-14 Ages from Footwall Colluvial Wedge Material
- Possibly trench adjacent displaced terrace or fan.
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