Novel lead (Pb) record tracing the
Impact of human policy and culture
on Asian pollution emissions in the
North Pacific atmosphere over the

Pb isotope data metaclustering
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o traceable using lead (Pb) In

- Lead (Pb) deposited in ice cores can show

changes in human policy, culture, and
technology across hundreds to thousands of
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- Pb isotopes can be used to "fingerprint" with Asian anthropogenic sources

*Data from: This study; Koffman et al., 2022; Sierra-Hernandez et al., 2024, Mukai et al.,
pollution sources.
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- Little work has been done in the North
Pacific, despite its linkage between the Asian
and North American continents

Source Type

< Ore
+ DEN 2016 Snow
+ DEN 2019 Snow
+ DEN19A

+ DEN22A

+ DEN13A Wildfire
+ Eclipse Icefield

1930 - 1940 CE ’

Even the sources of the
pollution can be determined

METHODS 1970 - 1980 CE
1. Collected ice cores from Begguya (Mt. BEAST Changepoint Detection 5
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4. Produced a ~1,600 year (350 to 2022 CE) & T”;
record Pb concentration and isotope ratios. i i i i EIEEER R 2o 3 ’
CECULTS : : : : el LA 23 2010 - 2022 CE
e — I . — i : O i A BB b s °®
- Beginning in the late 1970s, the concentration o e o Vear (CE) o0 %0 %0 =

record shows a large increase (~10 to ~100 ng/
g), coincident with the industrialization of
China.
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- Pb isotope ratios form distinct clusters,
indicating multiple Pb pollution sources

208Pb/207pb

Work described here is funded by the National Science Foundation (AGS-2002483; AGS-1806422;
OPP-2002470), the Graduate Student Government at the University of Maine, and two Graduate
Maine Space Grant Consortium Fellowships. Collection of the ice core was assisted by the U.S. Ice
Drilling Program, the National Park Service and Talkeetna Air Taxi. The National Science Foundation
- lce Core Facility assisted with ice core sampling and curation. The core was recovered near the
summit of Begguya in the Alaska range which lies within the traditional homelands of groups that
have occupied the region for thousands of years prior to our study.

- Interestingly, preliminary analysis of Pb
Isotope ratio data indicate regional variations.




