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Lake Bonneville and Lake Lahontan

* High lake levels during
glacial period

* Two of largest fossil
lakes in the Great Basin

BOUNDARY OF
GREAT BASIN




Radiocarbon Chronology of Lake Lahontan and
Lake Bonneville- Broecker and Orr

e Date timing of rise and fall * Changes in types of
of two lakes in Great Basin sediment indicate sequence
of high and low lake levels

* Fresh water carbonate
samples- shell, marl, tufas e Results split into three
categories

e (C14/C12 ratios for a given — Lake sediments

lake vary based on ratio of
water source and exchange
rate with atmospheric CO,

— Terrace deposits
— Wave-cut caves



20

30

- 40

50

60

70

DEPTH BELCW SURFACE (FEET)

- 80

90

- 100

-0

Yale Laboratory (Preston e/ al., 1955).

SEARLES LAK

{BORING IN
SALT BODY)

UPPER
SALT

BODY

E LAKE LAHONTAN

!/

/
10,500¢560 C-894
lI[S,lOO £1000 C-895
18,000¢73C C-896

(EXPOSED IN

LAKE BONNEVILLE

(EXPOSED IN "OLD

TRUCKEE RIVER CANYON) RIVER BED")
LAY (A) \
dame: s,
; C
TUFA 131700 * 300 L364AN
17,600 ¢ 650 L364AL
MARL N SAND (A)
\ AN
SAND \ N
\ \
B)34000  L3E4AK
\\ N—rravET
CLAY (B)/ \
o, \
\
\ SAND (B}
GRAVEL \
\
\
/ \
\\ MARL
tlaYtey
GRAVEL

23,000 1800 C-897

LOWER
SALT
BODY

2120022170 Y-267

CLAY,
7

+
/ CLAY

LAKE BONNEVILLE

{(CORE FROM
GREAT SALT LAKE)

SILT
+

CLAY

I §12,5004250 L376C

ORGANI|C
/RICH

/ SILT

£21,200 450 L3634
23,300 4800 13631

SILT+ ay
H, S
YL 5300 41000 L3760 INORG)
267300 #1000 376D (ORG.)

FIGURE 5.—LAKE-SEDIMENT SECTIONS

Correlation lines connect points in the cores corresponding to beginning and end of the last major high-water period for each lake. Age determina-
tions on the Searles Lake core indicated by C were made by the Chicago Laboratory (Libby, 1955); Y indicates determinations made by the
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Relation of Lake Level to Climate

* Height of lake (with no * QOutput depends on

outlet) dependent on evaporation rate per
balance of input and unit area of lake surface
output area and total area of

* Factors affecting input the lake
— Rate of precipitation
— Rate of evaporation Aake = m -i-f}r 1 Apasin

— Net uptake or release of
water by glaciers in basin



Conclusions

* Not extreme changes in climatic conditions required
to produce maximum lake levels

* Increase in rainfall 10-18” plus a decrease in
evaporation rate by “30% and a mean annual
temperature decrease of 5°

 Temperature-controlled glacial period greater impact
on lake levels than precipitation-controlled glacial
period—> glaciers grow from temperature decrease
and lakes grow from decreased evaporation over
basin



Climatic Changes of the Last 18,000 years:
Observations and Model Simulations- COHMAP

* Cooperative Holocene Mapping Project use
geologic data to model global and regional
climate change

* Goal- improved understanding of the climate
system

* 3 types of data to estimate paleoclimate—
pollen, lake levels, and marine plankton



Paleoclimatic Data

Sites with

o Pollen Data ~ » Marine Data
* Lake-level Data . Marine Data
o Midden Data (18 ka only)




Lake Levels

e Lake level data useful in analyzing paleoclimate in
arid regions, such as southwest U.S., where pollen
records are sparse

» Effective moisture (precipitation — evaporation)
directly linked atmospheric circulation in closed-
basin lakes

 Growth of Laurentide ice sheet shifted jet stream in
North America, resulting in more precipitation in the
Great Basin






Bonneville Flood

* Thought to have occurred ~11,500 years ago
at lake level maximum

* Flood spilled over Red Rock Pass, releasing
water into Snake River Plain



15% - N :I'.-u‘_ 113 112r ]:].13-
s . - _ w1
. 0 20 40 MILES : .':T’Plur‘nTELm e
’ [ ﬁmﬁrﬁ'.‘" B, 4000 o
| tﬂw 2600 SNAKE RIVER e 1 < B v |
L "d':f of Bear River I l

Rock Creesi
Hills

&

Falt

EXPLAMATION

o -;]
ey

Area of Bonmeville Flood
)

Melon Gravel

L T

Canyon rim

15,

Miles upstream from
Hot Springs Ferry

—l
L1« =30

114 %15

Area of Bonneville
Flood ii

1]
Area of Lake I |
Bonneville

428054 300
Altivudes, in fest, |

of flood and of T

valley floor |

Eafimales in
i renthases




References

Broecker, Wallace S., and Phil C. Orr. "RADIOCARBON CHRONOLOGY OF
LAKE LAHONTAN AND LAKE BONNEVILLE." BULLETIN OF THE GEOLOGICAL
SOCIETY OF. AMERICA. 69. (1958): 1009-32. Print.

COHMAP authors. "Climatic Changes of the Last 18,000 years:
Observations and Model Simulations." Science. 241.4869 (1988): 1043-52.
Print.

Malde, Harold E. "The Catastrophic Late Pleistocene Bonneville Flood in
the Snake River Plain, Idaho." Geological Professional Paper 596. Print.



