University of Nebraska - Lincoln

DigitalCommons@University of Nebraska - Lincoln

Earth and Atmospheric Sciences, Department

Papers in the Earth and Atmospheric Sciences of

April 2003

Moon Lake 11,000 Year Diatom-inferred Salinity Data

Kathleen R. Laird

Sherilyn C. Fritz
University of Nebraska-Lincoln, sfritzZ2@unl.edu

Eric C. Grimm

P. G. Mueller

Follow this and additional works at: https://digitalcommons.unl.edu/geosciencefacpub

6‘ Part of the Earth Sciences Commons

Laird, Kathleen R.; Fritz, Sherilyn C.; Grimm, Eric C.; and Mueller, P. G., "Moon Lake 11,000 Year Diatom-
inferred Salinity Data" (2003). Papers in the Earth and Atmospheric Sciences. 23.
https://digitalcommons.unl.edu/geosciencefacpub/23

This Article is brought to you for free and open access by the Earth and Atmospheric Sciences, Department of at
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Papers in the Earth and
Atmospheric Sciences by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.


https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/geosciencefacpub
https://digitalcommons.unl.edu/geosciences
https://digitalcommons.unl.edu/geosciences
https://digitalcommons.unl.edu/geosciencefacpub?utm_source=digitalcommons.unl.edu%2Fgeosciencefacpub%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/153?utm_source=digitalcommons.unl.edu%2Fgeosciencefacpub%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/geosciencefacpub/23?utm_source=digitalcommons.unl.edu%2Fgeosciencefacpub%2F23&utm_medium=PDF&utm_campaign=PDFCoverPages

Published online (1996) at:

ftp://ftp.ncdc.noaa.gov/pub/data/pal eo/pal eolimnol ogy/greatpl ains/moonl ake/moonlake salinity 1996b.txt

Moon Lake 11,000 Year Diatom-inferred Salinity Data

World Data Center for Paleoclimatology, Boulder
and
NOAA Paleoclimatology Program

NAME OF DATA SET: Moon Lake 11,000 Year Diatom-inferred Salinity Data
LAST UPDATE: 4/2003 (Original Receipt by WDCA Paleo)

CONTRIBUTORS: Kathleen R. Laird, Sherilyn C. Fritz,

Eric C. Grimm and P.G. Mueller.

IGBP PAGES/WDCA CONTRIBUTION SERIES NUMBER: 2003-030

SUGGESTED DATA CITATION: Laird, K.R., et al., 2003,
Moon Lake 11,000 Year Diatom-inferred Salinity Data,
IGBP PAGES/World Data Center for Paleoclimatology
Data Contribution Series #2003-030.

NOAA/NGDC Paleoclimatology Program, Boulder CO, USA.

ORIGINAL REFERENCE: Laird, K.R., Fritz, S.C., Grimm, E.C., and
Mueller, P.G. (1996) Century-scale paleoclimatic reconstructions
from Moon Lake, a closed-basin lake in the northern Great Plains.
Limnol. Oceanogr. 41(5): 890-902.

ADDITIONAL REFERENCE:

Laird, K.R., S.C. Fritz, K.A. Maasch, and B.F. Cumming, 1996,
Greater drought intensity and frequency before AD 1200 in the
Northern Great Plains, USA, Nature v.384 552-554.

GEOGRAPHIC REGION: Northern Great Plains, USA and Canada
PERIOD OF RECORD: 11 KYrBP - present

DESCRIPTION:

11,000 year diatom-derived salinity record, interpreted as a

drought intensity and frequency proxy on the Great Plains of North America
Site: Moon Lake, North Dakota, USA

(46 51' 27" N, 98 09' 30" W. ~35 ha, max. depth ~13m).

ABSTRACT:

Estimates of past lake-water salinity from fossil diatom assemblages
were used to infer past climatic conditions at Moon Lake, a climatically
sensitive site in the northern Great Plains. A good correspondence


ftp://ftp.ncdc.noaa.gov/pub/data/paleo/paleolimnology/greatplains/moonlake/moonlake_salinity_1996b.txt

between diatom-inferred salinity and historical records of mean annual
precipitation minus evapotranspiration (P-ET) strongly suggests that
the sedimentary record from Moon Lake can be used to reconstruct
past climatic conditions. Century-scale analysis of the Holocene
diatom record indicates four major hydrological periods: an early
Holocene transition from an open freshwater system to a closed
saline system by 7300 BP, which corresponds with a transition from
spruce forest to deciduous parkland to prairie and indicates a

major shift from wet to dry climate; a mid-Holocene period of

high salinity from 7300 to 4700 BP, indicating low effective
moisture (P-ET); a transitional period of high salinity 4700

to 2200 BP, characterized by poor diatom preservation; and a

late Holocene period of variable lower salinity during the

past 2,200 years, indicating fluctuations in effective moisture.

DATA:
Moon Lake salinity - Holocene

depth l4Cdate salinity
(cm) 14CyrsBP g/L
0 0 15.410
8 24 12.566
16 48 15.120
24 78 18.560
32 112 3.714
40 147 3.290
48 182 13.929
56 217 7.683
64 251 6.787
72 286 11.056
80 321 19.202
104 425 5.008
112 460 9.052
120 498 7.493
128 536 10.623
136 574 3.881
144 612 1.391
152 650 22.065
160 688 2.907
168 726 21.499
176 764 15.534
184 802 26.206
192 839 12.528
200 876 19.298
208 913 25.662
216 950 28.417
224 987 15.658
232 1024 22.399
240 1061 22.421
248 1129 13.874
256 1226 21.955
264 1323 9.718
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