INACCURACIES IN DEGLACIAL CHRONOMETERS RECORDING
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When did the LIS begin shrinking?

Hundreds of core-bottom organi€¢’C andin situ cosmogeniéBe ages in
northeastern U.S. to constrain when LIS margin began retreating from Last
cial Maximum extent (Fig 1 inset)

Gla-

PROBLEM! Ages between methodologies (Fig 2) differ by thousands of yegars
near LGM terminal moraine (Fig 1; Ref 1,2). Especially true for macrof@ssil
ages and’Be exposure ages

PROBLEM? Ages agree well when ice margin was >150 km from LGM termina
moraine (Fig 1)

What is the deglacial chronology of this LIS margin, why do deglacial
chronometers disagree in some places but not others, and what are the
Implications for deglacial chronologies elsewhere?

Relative Probability

Figure 1: (Inset) Deglacial chronology constraints in the northeastern U.S. Numbers and
indicate when the LIS margin was at different locations according to varve*¢homologies
bered black lines are ice margin positions corresponding to the panels in the main Fig. 1
(Main) Ages from deglacial chronometers along different ice margin positions as indicate

Inset map. Probability density functions (PDFs) for each chronometer are made by summy
PDFs of individual chronometer ages for each method into one summed PDF.

Two In northeastern U.S. (see yellow lines in Fig. 1 inset for locations)
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Is 1°Be inheritance to blame?

Apparent Exposure Age (years)

gl

/ * \WWe modeled the pre-LGM
accumultaion of°Be in
/ bedrock in the northeast-
ern U.S. for different expo-
sure durations (Fig 3).
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Figure 3°Be concentrations (in a;[
parent exposure years) in bedroc
the LGM for different pre-LGM exf

sure durations
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Figure 4: (A)Be inheritance modeled for samples at locations near and far from the LGM-e}
raines under different glacial erosion rates. Inheritance is calculated by assuming 110 kyr 01
sosure (Fig. 3) and ice occupation duration (B) as informed by EfSaadvatregit' chronologies (

Varve Chronologies: a 3 ™ line of evidence

Terminal moraine to southern NY (24 - 22.5 Ka)
* Calibrated using*C dating on concretions and bulk sediment in varves

Southern CT to northern NH and VT (18.8 - 13.4 Ka)
* Calibrated using*C dating on arctic plant macrofossils in varves
* All calibration samples within area and agé*Gfi°Be agreement

Chronologies are not connected, gap of ~3.5-4 kyr

Problem of Circularity??

Varve chronologies are calibrated ust@ ages in varves, can we use varves
to compare deglacial chronologies based on otti€rages?

Perhapshut two arguments in favor of using varve chronologies as “control$

* Older varve chronology calibrated with bulk sediment and concretions. The
big age disagreements are between macrofé€siind exposure ages.

* Younger varve chronology is calibrated with macrofoS€llages, but at
locations where macrofossil ages are in good agreement with exposure
suggesting that they are reliable
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Figure 5: Paleoclimate of the deglacial period in the North Atlantic. (A) Insolation cu(g for

Strength of the Atlantic Meridional Overturning Circulation (AMOC) inforféi@atsyTtiheroxy (C)
Greenland temperature reconstruction from the NGRIP. (€ tceaetreat chronometer data frq
this compilation. OD = Oldest Dryas, BAling3Allerad,YD =Younger Dryas, H = Holocene
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o !0Be exposure ages on or near LGM terminal moraines skewed old by inhg
nuclides, likely at least 1-2 kyr, more in boulders quarried from shallower d

» 1%Be inheritence declines rapidly with distance from terminal moraines due|

cially-deposited boulder for inf@riexposure dating. (B) Early organic material found near
the bottom of a lake sediment core that can be used for either bulk-sediment ofi@acrofo!
dating. (C) Rhythmitic glacio-lacustrine sediments interpreted as annual layers (varves),

Figure 2: Geochronometers used to constrain LIS margin retreat in the northeastern U.SL

longer ice cover and thus depth of glacial erosion
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A 91?3 ages from macrofossil samples lag deglaciation by 6-8 kyr near the LG

<jj Minal moraines

e Lag between deglaciation and macrofossil sample deposition decreases
tance from terminal moraines due to more conducive conditions for plant

growth later in the deglacial period (warmer summer temperatures during [

Oldest Dryas and Blling-Allewd)
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