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Study Objectives

Comprehensive compilation and review of available marine
geophysical data offshore central California coast
Develop GIS database
Construct high resolution DEM
Aid 1n 1dentification and characterization of local
tsunami sources
Reference surface for tsunami modeling
Evaluate location and size of potential slope failures in study region
Develop scenario events and source parameter inputs for tsunami
modeling (distant, regional, and local earthquakes, local
submarine slides)
Model tsunami runup/drawdown, flow velocity, inundation distance
Develop framework for Probabilistic Tsunami Hazard Analysis

(PTHA)




Study Objectives

e Construct high resolution DEM

A1d 1n 1dentification and characterization of local
tsunami sources

Reference surface for tsunami modeling
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Arcata Bay, Humboldt, California

124°120"W 124°10'30"W 124°00"W 4°T'30"W 124°8'0"W 124°4°30"W
333000 400000 401000 402000 403000 404000 405000 406000 407000 408000 403000 410000
1 1 1 ) 1

& "»:uu..}_ L

-

Legend
NAVD88 Elevation (m)

4521000
T
4524000

- o

452?000
|
4523000

) ] =y ro
L]
40°51°0"N

40°510"N

>

c

©

452%000
1
4522000

4521000
T
4521000

>
o
)
(2]

o
8
-
N
w
-

4N
4

1
4519000

1
4518000

|

= j 7 =~ Y T T T - T T
399000 400000 401000 404000 405000 406000 407000 408000 403000 410000

124°120"W 124°10'30"W 124°0'0"W 124°7'30"W 124°8'0"W 124°4'30"W
Multib UMB SFML, June 2005

— CLCORE

LIDAR source: Ear International, May 2002 _ meter f1
PHILLS source 2, O
Data fusion by Pat lampietro, SFML, for CICORE

0 -l
17 @
MoNTERE!




Study Objectives

« Develop scenario events and source parameter inputs for tsunami
modeling (distant, regional, and local earthquakes, local
submarine slides)
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C. CASCADIA TSUNAMI PRECEEDED BY COSIESMIC UPLIFT

COMPARISON OF TSUNAMI PARAMETERS WITH COSEISMIC DEFORMATION
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Submarine Landslides




Study Objectives

 Evaluate location and size of potential slope failures in study region
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S$:\8700\8719\8719.002\06_0223_rf\_fig_04-09.mxd
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Explanation

Diablo Canyon Power Plant (DCPP)
Geomorphic Domains
Basin — Abyssal Plain
Basin — Upper Continental Slope
Submarine Canyon
Central Santa Lucia Escarpment
Northern Santa Lucia Escarpment
Northern Santa Lucia Escarpment (Sur Region)
Southern Santa Lucia Escarpment
Upper Scarp Facet 1
Upper Scarp Facet 2
Nearshore Platform
Elevated Rock Platform
Bathymetric Scarp - Lower Continental Slope
Bathymetric Scarp - Upper Continental Slope
Non-Faceted Uplands — Lower Continental Slope
Non-Faceted Uplands — Upper Continental Slope

See Plate 2A for explanation of symbols

100 Kilometers




CRITERIA USED TO EVALUATE SUBMARINE LANDSLIDE POTENTIAL FOR SELECTED SOURCE ZONES

Characteristic

Geomorphic Domain

Relief
Slope Angle

Structural Setting- Presence of
Active tectonic features

Presence of slip plane or favorably
dipping geologically weak layer

Hydrologic Environment (Fluid
Flow)

Sedimentation Environment

Erosion or undercutting

Type of sediment underlying slope

Geologic Evidence for previous
mass wasting [scale of features]

Expected Type of Mass Movement

Low

Bedrock Platform
Basin
Non-faceted uplands

Low (<50 m)
Low (<2°)

None

No

Low rate

No

Bedrock or overconsolidated
sediment

None or evidence for creeping or
small scale mudflows or debris
flows

Rock toppling

Rock falls and avalanches
Thin sediment or mudflows
Creep

Landslide Potential [L]

Moderate

Tectonic Scarp
Bathymetric Scarp
Submarine Canyon
Erosional Facet

Moderate (> 50 m to 500 m)
Moderate (2-10°)

Possible association with nearby
active fault or fold.

Maybe

Evidence for gas saturated
sediments over broad regions
(pockmarks, )

Moderate

Moderate

Consolidated sediment

Evidence for translational slides

Debris Avalanche
Debris Flow
Translational slides
Down-dropped blocks

High

Tectonic Scarp
Bathymetric Scarp
Submarine Canyon

High (>500 m)
High (>10°)

Yes- active fault or growing fold in
headwall region

Yes

Localized overpressured gas
conditions

High pore water pressure
Piping

Gas or fluid seeps

High rate

Channel environment or area of
active sea floor erosion occurring

Evidence for translational slides and
slumps

Translational slides
Rotational slides (slumps)
Complex compound mass
movement features
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Geologic Map of the South-Central California Continental Margin
‘\ H. GARY GREENE AND MICHAEL P. KENNEDY®*, EDITORS ey
\
|
“‘PISMO SLIDE” \
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From McCulloch (1989)




FAIRFIELD SURVEY - Line 178, 3.5 kHz Subbottom Profiler

Thicker sediment on upstream flanks

Older hummocky
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at Sea Floor
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Vertical Exaggeration
at Sea Floor =20:1
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FAIRFIELD SURVEY - Line 178, Fairflex Sleeve Single Channel Monitor Record
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Modfied from Lee et. al, (2002)

Trinidad Head

Pockmarks

Humboldt
Slide
Headscarp

From Orange et. al, (1999)

View to Northeast

Eel River
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Huntec deep-tow, seismic reflection system (3.5 kHz)

From Gardner et al. (1959)
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b) Huntec sub-bottom image of waves within main body of ‘Humboldt slide’, showing:
(A) A zone that separates two waves decreases in offset downsection, counter to

most structural faults.

a) Note that sirata can be fraced across a feature interpreted to be a

The uppermost wave field (B), represent the most recent period

of sediment wave deposition.)
From Lee et al. (2002)

»

"fault.

At depth, intemal reflectors can be traced across the two

)

B

(

units, where upsection at A the continuity cannot be traced through the hyperbola. If
a fault is present upsection, the displacement must be transferred parallel to bedding

and over the “folded™ strata above B.




Escarpment Height = 1800 m

WEST Escarpment Slope = 12° —

N

Bathymetric profile along Line 2-24 with no vertical exaggeration

EAST

Santa Lucia Slope Fault System

WEST

4000 7
Paleo-Subduction

Zone Faults

5000

Santa Lucia Ban
Fault
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NAVIGATION FIX POINTS

TWO WAY TRAVEL TIME (MILLISECONDS)

A. Possible debris-flow deposits

1000 ms

~800 m|

0 8 km
Approximate scale

Vertical exaggeration
at sea floor ~4:1
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A. Possible debris-flow deposits
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Buried Debris Flows

Acoustic horizons that lack coherent internal layering

Ages
Thickness of overlying horizontally layered sediment

Holocene hemipelagic sedimentation rate of 15 cm/ 1000 yr
Gutmacher and Normark (1993) for the Sur slide

Rates
200,000 to 1,000,000 yrs

Thickness
Greater thickness at northern end of Escarpment (100- 300 m)
Decreasing through the central and southern Escarpment




Study Objectives

* Develop scenario events and source parameter inputs for tsunami
modeling (distant, regional, and local earthquakes, local
submarine slides)

» Use paleoseismology studies to constrain tsunami run up models




Oregon

Califsmia

Lagoon Creek
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B Paleotsunarai sites in South Bay
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Cascadia- Little Salmon Fault Model




Study Objectives

e Model tsunami runup/drawdown, flow velocity, inundation distance

* Develop framework for Probabilistic Tsunami Hazard Analysis
 Include aleatory variability of tsunami sources
 Include offshore landslides 1n addition to earthquakes
* Include effects of storms and tides in PTHA
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Next Steps

- High resolution bathymetry
Characterization of sources —

e Circum Pacific sources

* multibeam surveys for landslides

« Current meters — beyond wave height




Thank You !




