A 14.5 million-year geologic record of East Antarctic Ice Sheet
fluctuations in the central Transantarctic Mountains, constrained
with multiple cosmogenic nuclides
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Relict moraines in the Transantarctic
Mountains afford geologic constraint of
past ice-marginal positions of the East
Antarctic Ice Sheet (EAIS). We describe
the directly dated glacial-geologic record
from Roberts Massif, an ice-free area in
the central Transantarctic Mountains, to
provide a comprehensive record of EAIS
change at this site since the Miocene and
to capture ice sheet response to warmer-
than-present climate. LB
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The record is constrained by cosmogenic
3He, 19Be, 2INe, and 3°Al surface-exposure
ages from > 160 dolerite and sandstone
erratics on well-preserved moraines and
drift units. We also provide updated sub-
aerial erosion rates for the central TAM.

https://www.the-cryosphere-discuss.net/tc-2020-57/



https://www.the-cryosphere-discuss.net/tc-2020-57/

F Moraine Rigleadsr
Bce X
WAL X
WIN b or—dph
MON (T35
Ringlead Lower Roberts South
ingleader
2,100 3.01 Ma MNM [ ¢ele o
' BAS '
2,050 2.89 Ma HDY ssU Ringleader e o
2,000 /' 265Ma 237 Ma BAS
= 1,950 WIN . WBK
jE’ 1.900 MON  0.79 Ma — 246Ma HoY ¢ G o
€ 19004 0.75 Ma
El MNM ! POS ssu
= 18504 061 Ma e oH—
1,800 o WEK —{G ¢ °
1,750 c 1.45 Ma 1.20 Ma POS o e[ le
1,700 T T T T T T T T T T T T T T
0 500 1,000 1,500 2,000 2500 3,000 3,500 4,000 4500 5000 5500 6000 6500 7,000 AND O
SOUTH Distance (m) NORTH NLO * Lower Roberts North
L’ 0 05 1 15 2 25 3 35 4 45
oy

adNsSect OT CO

Age (Ma)

colour:

Moraine

Mlocene

Relict ‘warm- based” Slrlus Group tills
and bedrock

| ROBERTS COL DRIFT MISERY B MORAINE -
¢ 4 . :
~9-13 Ma W 8.09 + 0 06 M,a MISERY D MORAINE X
e 9799014 MISERY A MORAINE
S 160181 z 8.04 £0.23 Ma

https:/ /www.»thg,;‘gg_(np.hepé:

uss.net tc-20207/

8 9.88+2.97
11.75+0.16
10.02+£0.29 1
8.72+0.12
10.70+4.82 15
412,97 £0.16 15
8l 1061+536 1
] 12.97 +0.16 15
9.33+2.37

®1927+009 1

.02 +0.14
7.75%£0.12
3y

~8 Ma

§03 + 0.19 15.808-001-MZA



https://www.the-cryosphere-discuss.net/tc-2020-57/

Moraine colour:

| Lower Roberts
» south transect

" Lower Roberts
north transect

‘.?}&_- S;\\


https://www.the-cryosphere-discuss.net/tc-2020-57/

d

k' HB_
0 Obenthuc
(6]

og ; =N
Yellow circles denote moraine age
> 15 ——t——t—jgetete T T+
O clusters
o 10 _
>
g s ‘ :
Lt 0 | m mml ml | |
Pleistocene | Pliocene Miocene
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Age (Ma)

More than 160 cosmogenic nuclide ages from Roberts Massif describe:

* Cold-based glacial regime in the central TAM since ~14.5 Myr

* Warm-based deposits in central TAM are > ~14.5 Myr

* EAIS has been present in a configuration similar today since at least the
middle Miocene, including periods thought to have been warmer than
today and with higher atmospheric CO, concentrations

* Progressive lowering of ice surface might reflect slow isostatic uplift

** https://www.the-cryosphere-discuss.net/tc-2020-57/
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* Extremely low sub-aerial
erosion rates in central TAM
(<< 5 cm/Myr)
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