" Pluvial Lake Carrizo: A much larger Lake
in the Carrizo Plain during the
lce-age Maximum ~20,000 Years Ago
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Pluvial Lakes of the western U.S.
(after Benson, 2004) "re
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Lake levels in western North America increase/decrease due to
advance/retreat of ice caps which deflect jet-stream storm tracks
southward (Antevs, 1948).

More rain and lower temperatures = deeper lakes.
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Pluvial Lakes of the western U.S.
(after Benson, 2004) Hre

1
|
re : ~+. WASHINGTON !
\
BN AL . LCap_mmmmee o ; 200 km
g A e B et ~ -
/I
/
z?? ' OREGON | . { 110°
! :; a
" B iy '
- ‘v : " ". l
b Summer - 1
; CHEWAUCAN ¢ : IDAHO
42°N~- o _ _ Buck BB :
B 1% » NI Wit At Ty Vv
AN, ODP1019 ™ I e
B o it ! :
; o |
/ 4 R
I‘ : BONNEVILLE).
"’%\' . R
“}_‘s? nyl'é Ii LAHONTAN
| NNy LA
_— .3"; {r \ - D A : Tahoe‘._.. NEVADA
Ko, T I .
¢ y 5 . ~ \
AN CRLIFORNIA™ +] Pwarer
AR o n
.5 s »5‘> \ o '._. ﬂ\ s
- o o« ‘e N
i \j-'.".}; \ " L
A ok 1, \
g :; - ; s ': \\ -:
Tulare Lake OW"TIS \MANLY
| A
* : \\ S i
CHINA N
SEAﬁLE’? N
Soda,  of ST g TN ARIZONA
uena Vista i
. R &
)

Santa Barbara Basin



Bakersfield 90 km

Caliente Mountain

- Cuyama Valley

400 m




Extent of the modern Lake




Ancient shoreline defined by "slickspots"







Surface photo of slickspots
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Ancient shoreline defined by "trimmed" anticlinal ridges
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Recession of ancient shoreline defined by clay dunes
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Seasonally High Evaporation Rates:
Dry exposed mud and form clay aggregates
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Wind: Strong unidirectional winds during dry season
allow aeolian transport before next wet season
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Profile of Outermost Clay Dunes
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Round Pond
Height
inner dune 6.8 m
outer dune 11.3 m
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High Stand (~595 m) before 16.7 ka
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When exactly was the lake at its maximum size?
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Lake bottom sediments from core samples

Oxidized Lithology

-light olive-brown (5Y 6/4)

*1-10 mm, euhedral, gypsum xtals common

*microscopic gypsum xtals in clay matrix

-relatively high magnetic susceptibility (K=20-60 cgs units)
‘massive

pollen preservation very poor throughout core

*10-20 um charcoal ubiquitous

‘no diatoms




Lake bottom sediments from core samples

Reduced Lithology

~dark gray (5Y 4/1); greenish gray (10Y or 10GY 5/1)

«1-10 mm, euhedral, gypsum xtals UNcommon; sometimes in
discrete layers

*microscopic gypsum xtals in clay matrix

very low magnetic susceptibility (k<20 cgs units)
‘massive

pollen preservation very poor throughout core
*10-20 um charcoal ubiquitous

‘no diatoms




Magnetic susceptibility contrast across boundary between oxidized and
reduced sediments
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1-50 um magnetite easily identified in oxidized sediments; none
observed in reduced sediments

NSL-1B-8 75cm

Magnetite Found

SEM Spectrum

Titanium

NSL-1B-8
133cm

SEM image

S3400 15.0kV 10.4mm x800 BSECOMP 30Pa



Magnetic susceptibility logs downcore identify an upper
(URZ) and lower (LRZ) reduced zones
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Pollen, etc. found in Upper Reduced Zone

charcoal

artemisia



Pollen in Upper Reduced Zone much more mesic than
pollen from past few hundreds of years (Davis, 1999)
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Ostracodes were observed in the upper reduced zone. The taxa
present were Limnocythere staplini, Limnocythere ceriotuberosa,
Candona patzcuaro, and Cyprinotus glaucus. The range of salinities
for this assemblage is from 500-5,000 ppm, a range that is
considerably lower than the saltwater brine existing today.

Limnocythere ceriotuberosa

SEM Lab
Geological Sciences
CSU Bakersfield

S-3400N 20.0kV 10.4mm x230 BSECOMP 80Pa




Seed pods of Scirpus Maritimus(?) (alkali bulrush) found in 1 cm-thick
layer within reduced sediments (same horizon as ostracode sample)




14C dates from charcoal and seed pods yield URZ age of ~22 cal ka
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Lake levels in western North America increase/decrease due to
advance/retreat of ice caps which deflect jet-stream storm tracks
southward (Antevs, 1948).

More rain and lower temperatures = deeper lakes.
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