Precise dating of pre-historic plate boundary earthquakes: Dendrochronologically based age estimates for time of failure of mega debris avalanches
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MOTIVATION CATASTROPHIC FAILURE: Massive, simultaneous movement of slope material translates blocks that host trees (Mule Slide) and buries trees in a down-
Are there prehistoric landslide scars and deposits in the Coast Ranges that were | stream riparian corridor (Red Lassic debris avalanche)

formed during plate boundary earthquakes? We address this questioninthe | pyle Slide: REMOTE SENSING AND STRUCTURE FROM MOTION ANALYSIS: did the mid slope slide block fail catastrophically and since then

northern CA Coast Ranges by searching for mega-landslide scars (>3 x 10° m?)
that are not vegeated or only partially revegetated. These scars testify to head- essentially has not moved? Remote sensing and structure from motion analysis mvestlgates moblllty
water-to-channel-bottom, slope-clearing landslides that create straight slopes. |
Such landslides are candidates for seismic triggering. We discuss topographic,
sedimentologic and dendrochronologic data to evalute a seismic-triggering

origin for these mega-landslides.
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Mule Slide in summer 2022.
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Storm- and streambank-erosion-caused landslides. n= 978 Red Lassic: debris avalanche fill and buried riparian corridor testifies to catastrophlc fallure

Prehistoric mega debris avalanches, n=4
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GEOLOGY AND TOPOGRAPHY

The 9.06 x106 m? debris avalanche translated
downslope and downstream and was depos-
ited as a poorly sorted alluvial fill. This alluvial
fill, extending along channel for 1.5 km and
up to 27.5 m thick, buried a riparian stand of
Douglas fir trees, 1.0-1.5 m in diameter, that
had been growing along Red Lassic Creek
and the South Fork of the Van Duzen River.

The victim: a Douglas fir killed by burial in ava-
lanche debris. Photos show sampling of tree with
bark still attached. Using dendrochronology, the
year of death of this victim will be determined.
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LANDSLIDE DENDROCHRONOLOGY: Red Lassic debris avalanche

EXPLANATION OF UNITS
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? e places the death date of the Red Lassic victim tree at 879-933
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Mule Slide tree-ring width suppression and traumatic resin ducts. A. MSF02, tilted tree S
with two trunk-like stems growing upright. B. Ring pattern of MSF02. Traumatic resin = |
123°34W 123°32W 123°30W seen in the year 1906, with micro rings and missing rings in the period of 1906-1913. e
Scars are preserved in competent, massive sandstone bedrock. Scars encompass entire head- C. Traumatic resin in 1906 and 1907 on MS502 (snag in the middle of the block). Modelled date

water basins; relief of the slc?pe failures ranges from %OO—300m. Sackung (extensional graben COMPARE LANDSLIDE AGETO TIMING OF PLATE BOUNDARY EARTHQUAKES

features) are developed at ridge crests adjacent to failed headscarps as well as at the top of . . . ) , L , , : , : :
steep ridge tops absent of headscarps. lear S|O . ma P Mule Slide: Ring width suppression and trauma to the resin ducts initiated on trees in the mid slope slide block in 1906 CE, which is the year of the most
- p p ” recent northern California San Andreas fault earthquake. mule Slide is in a region where felt intensities for the 1906 earthquake were in the VI-VIl range (Boatright and Bundock, 2005).

Topographic amplification
of seismic shaking ?

Optimal conditions for topographic amplifi-
cation of seismic shaking: convergence of
three factors - high relief, steep slopes and
high elevation (Dunham et al. 2022).

Red Lassic: The death of the Red Lassic tree overlaps the age range of the third oldest earthquake at northern Humboldt Bay (Padgett et al. 2021). Similarly,
the death of the Red Lassic victim tree overlaps in age with the age range of the third oldest subduction zone earthquake in the Maximum Rupture Model
of Nelson et al. (2021). Identification of the Miyaki event (huge solar flare 14C spike , 774-775 CE) in the victim'’s tree-ring chronology (forthcoming) will

enable assignment of the exact year of victim tree death.
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