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JUL-AUG Temperature ("C)

Past Performance Predicts Future Results?

Modern A LIG A AD 2100

Climate models for the Arctic for the present, last interglacial period (116-
130 ka before present) and 2100 (form Overpeck et. al., 2006)

The temperatures modelled for Greenland are similar in the last Interglacial
period and 2100



Meteoric 1°Be as a Tracer
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llulissat #

® Field Site

¢ Ice Core

Location

Map of Greenland showing
modern glacier flowlines
(from Zwally and others, 2001)

Locations of our three
western Greenland field
sites and central Greenland
ice cores are shown

The yellow lines indicate
plausible source areas for
rock and sediment delivered
to the western Greenland
sites



Tarasov and Peltier, 2003

GISP2.4x
. GRIP

Lehomme et al., 2005

Otto-Bliesner et al., 2006

Six models of Eemian ice
sheet retreat from the
published literature.

Approximate locations of
our field sites at
Kangerlussuaq (K),
llulissat (L), and
Upernavik (U) are
marked.

Models agree on
substantial retreat at
southern latitudes and
more moderate retreat at
northern latitudes
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Typical Subglacial Processes

ice  water debris According to Alley and others, 1997
flux flux  flux




Modern Sediment Transport Rate

/,)

(@)]
- M.S
S
- .a
= = 3
B u
& E
3 2 .
5 2 5
o X
=
(v} | -
n [}
®)
o) O
A ©
3 P ~
=
2 . 3 ) -
5 8 B
| -
c o o
awp
¥ = D
__ v -
>~
| | 1 T | T
n o . o . o uvn - o
o M NN N -

(1A/w1) ajey podsues ] Juswipas |eseq

100 150 200 250 300

Distance from Ice Margin (km)

50



s S

'

ntrols t
e in Earth’'s a

ji’s'(nw,

* .8

P o

term m




Annual 19Be Flux (106 atomsfcmz)

Meteoric 1°Be deposition predicted by precipitation
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Meteoric 1°Be deposition predicted by latitude
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Meteoric 1°Be deposition in Polar Regions
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Long-term Record: Marine Sediment
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Long-term Record: Solls

10 : Minimum Percent
: : Surface Be Inherted Long-term ch_lern Difference
First Author Location Inventory  Inventory - Deposition Rate
Age (ka) (atoms/cm?) (atoms/cm?) Deposition Rate (atoms-cmZyrT) (Long-term
(atoms-cmZ-yrT) Y} vs. Modem)
Reusser Wapaoa, 179 402100 9.9010° 1.70-10° 2.09-10° 18.5%
Mew Zealand
Harden Western lowa  13.0 30410 13010  1.34-10° 1.68-10° -20.3%
Balco Minnesota 150 27010 7.2910° 1.32-10° 1.64-10° 19.7%
Maejima K"‘j;{'zﬁ"d- 80 34010" 18510  4.10-10° 2.88-10° 42.4%

Elgi Swiss Alps 355 14710 0 4.15-106 4.49-10° 7.5%




Long-term Record: Greenland Ice Sheet

GISP2 Meteoric 19Be Flux (Finkel and Nishiizumi, 1997)
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Existing work on meteoric °Be in soils




Typical Distribution with Depth

A: Meteoric '"Be
Transport in Soils

Loss to Atmospheric

B: Distribution of Meteoric '"Be in Bulge-shaped Profiles
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Declining Profile Shapes: Eroding Hillslopes
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Depth (cm)

Declining Profile Shapes: Young Surfaces
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Development of max accumulation zone
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Maximum predictive of total inventory
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West Greenland Results and
' Interpretatlon

* \Which sites were sampled and-what ~
meteoric 1°Be measurements were made’?‘ |

« What can be inferred about the erosmn

and interglacial exposure of West
Greenland’> #
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Kangerlussuaq: Isunnguata Sermia Glacier




. Dead Ice Zone
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llulissat: Sermeq Avannarleq Glacier
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Upernavik: Transect
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West Greenland Meteoric 1OBe Results
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Estimate of Meteoric °Be Inventory
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Erosion model: Top 150 cm

C: 150 cm Eroding Soil
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Depth (cm)

Erosion Model: Deep Erosion

Percentage of Inventory above depth
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Glacial Sediment Transport Lag
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Modeled Meteoric 1°Be inventory (atoms/icm?2)

Development of Modern 1°Be Inventory
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Glacial Erosion Rate (m/Ma)

Valid Erosion Exposure Interpretations
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Global Ice Volume (m sea-level equivalent)

Interglacial Exposure Reconsidered
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Conclusrons

Long term mete‘ono 198e depgsition rate is
moderately prediectable from precrpltatlon and-’
latitude L

Meteoric 1°Be depth dlstrlbutlon Lok
moderately predlctable from total son
meteoric 1°Be |nventory *

“Pre-Quaternary regollth under Greenland s <8
Main Dome has not completely eroded W|th
glacial erosion rates <5 m/I\/Iy Pt
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West Greenland Stable Isotope Results
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West Greenland Stable Isotope Results

Deuterium Excess %o
-4 -2 0 2 4 6 8 10

50 %o

¢ Kangerlussuaq ™ llulissat A Upemawvik Transcet = Upemavk North




Distribution Controlled by Soil Properties?
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Meteoric '°Be atoms/g

Grain Size Effect
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Meteoric "°Be atoms/g

Comparable Mobile Cations
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Meteoric 1%Be atomsi/g
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Meteoric 1°Be deposition predicted by latitude
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