


and now, the actual presentation...

RELATIVELY RECENT GEOLOGICAL
RESEARCH ON THE CARRIZO PLAIN

Part 1Seismic History

Details from the trace of the
San Andreas Fault
(a) Trenching across the fault
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Wallace Creek



Bidart Fan

An alluvial fan that crosses the fault, which has cut through
the fan and offset the sediments many times.

Rupture History of the San Andreas Fault in the Carrizo Plain prior to 1300 A.D.
Lisa Grant, Sinan O. Akciz



Bidart Fan









BIDART FAN SHOWS 6 RUPTURES FROM 1345 TO 1857.
OLDER QUAKES 666 - 430 BC, 817- 636 BC and 2,353 - 990 BC



The Bidart Fault

Paleoseismic investigation of an active fault
scarp subparallel to the main trace of the San
Andreas Fault at the Bidart Fan Site in the
Carrizo Plain: Lisa Grant Ludwig, Sinan O.
Akciz

Evidence for at least five, and possibly six,
surface rupturing earthquakes. Preliminary
results of analysis of 18 detrital charcoal samples
indicate that these five earthquakes occurred
since ~2,900 B.C. The two youngest ruptures
occurred within the last 1650 years (since ~360
A.D.) Compared to the paleoseismic record at
the Bidart Fan site, which is approximately 400 m
to the SW, almost all of the Bidart Fault
earthquakes (with the exception of MRE) are
much older.



Van Matre Fan

After Bidart Fan work ended, siimilar work started on
the Van Matre Ranch, about 20 km SE of Bidart;
(N35°8°45.607, W119°41'16.927)

2020 USGS NEHRP FINAL TECHNICAL REPORT

Paleoseismic Investigation of the Van Matre Ranch Site, Carrizo
Plain, CA. Researcher Sinan O. Akciz

Event A (1857 A.D.), Event B (1681 — 1796 A.D.), Event C (1223 —

1447 A.D.), and Event D and E (both occurring between 7570 — 713
B.C.)



Example of cohesive sequences of strata in the trench wall
(packages), with disturbed zones of uncertain age between them.



Example of figure of part of a trench wall showing charcoal collection
and other samples used in age determination



Seismic History

Details from the trace of the
San Andreas Fault
(b) Trenching parallel to the fault and channel
sediment-fill matching

s of the San Andreas fault, Carrizo Plain, California, revealed by three-dimensional excava
Jing Liu-Zeng, Yann Klinger, Kerry Sieh, Charles Rubin, and Gordon Seitz



(b) Trenching parallel to the fault
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We find that the dextral slips associated with the six events in the last millennium are, from
oldest to youngest, [1 54 +£0.6,80+£05,14+£0.5,52+£06,7.6+£04and7.9+£0.1m.In
this series, three and possibly four of the six offset values are between 7 and 8 m. The
common occurrence of 7—8 m offsets suggests remarkably regular, but not strictly uniform,
slip behavior.




Fault Scarp Degradation

Morphologic dating of scarps formed by repeated slip

events along the San Andreas Fault, Carrizo Plain, California

J.R, Arrowsmith, Dallas D. Rhodes, David D. Pollard

The Geological Society of America. .GEOLOGY, v8. 36; no. 5; p. 367-370

A) Long & Skinny
123+ 4.1ka 1, AMS misfit, m

o~ 1
28,105.5 ,35
1.8 mm/yr

B) Big 62.0 + 10.8 ka

One fault scarp began to form
about 12kyr ago and the other about
63ky. Given the distance, this gives
a slip rate of 1-2 mm.yr

‘\ Increased erosion by flow out of
\  profile into adjacent drainages




Dragon’s Back

Geomorphic response to uplift along the Dragon’s
Back pressure ridge, Carrizo Plain, California

George E. Hilley* Department of Geological and Environmental
Sciences, Stanford University, Stanford, California 94305, USA J
Ramoén Arrowsmith School of Earth and Space Exploration, Arizona
State University, Tempe, Arizona 85287, USA

The Geological Society of America. .GEOLOGY, v8. 36; no. 5; p. 367—
370
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Offset Summary



Part 2: Soda Lake

has its ups and downs

(1) Westward Tilting

CSU Bakersfield: R Negini, R. Stephenson, D. Baron, P Wigand
Georgia Southern Univ. : D. Rhodes, F. Rich
U.C. Irvine: L. Grant, G.Noriega









Soda Lake

has its ups and downs

(2) Sediment Record and Lake Level

Geological Society if America Special Paper 516
SCSU Bakersfield: D. Rhodes, R Negini, J.R. Arrowsmith,
P. Wigand, S. Forman, M.R. Palacious-Fest, O. Davis












Minerals 2024, 14, 211. https:/ /doi.org/10.3390/min14030211




Reduced oxidation implies
deeper water and possible
stratification of the water body.
Sediment has fewer salt crystals
and fewer ostracods compared
to the oxidized zones



Trace element proxies that reflect environmental conditions such
as wetness. salinity, and biological productivity












Geological Society if America Special Paper 516

- SLICKSPOTS

concentration of
sodium reaches a
threshold, clay-sized
particles are evenly
dispersed, eliminating
pore spaces, and
making the soils
nearly impermeable
(Chadwick and
Chorover, 2001). The
abundance of sodium
in the clay cap also
renders the spots
unsuitable for the
growth of most veg-

etation.



NORTHEAST
SIDE OF LAKE

1,940 ft contour

SOUTH END
OF LAKE

1,968 ft contour

WEST SIDE OF
LAKE

1,919 ft contour

Geological Society if America Special Paper 516

SLICKSPOTS



SLICKSPOTS

WEST SIDE OF
LAKE

1,919 ft contour

Slickspots and
Allenrolfia



This plant appears
to require high salt
conditions, but
where fresher
subsurface water
moving toward the
shore 1s forces
upward by
underlying, denser,
saline waters and
by the sealing of

clay porosity

casued by the salts.

Hence itis a
probably proxy for

a shoreline habitat,

Allenrolfia occidentalis









Past Climate

Superfloods and Sag Ponds

Little Ice Age flood events recorded in sag pond sediments in the Carrizo

Plains National Monument, California 2024 Paleolimnology

Matthew Kirby - Samuel K. Hippard -
Lisa N. Martinez - Dahlia Serrato - Joseph Carlin - Nicole Bonuso -

Sinan O. AKk¢iz - Christian Novich









Two units (EU 1 and EU 2) are
especially distinct within CLPC21-4,
characterized by erosive bases,
above average sand content,
normal grading, low magnetic

susceptibility, and low total organic
matter. Moreover, they are visually
apparent across all five cores within
the sag pond and thin from source
to sink.
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