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Figure S1. Selected soil pit stratigraphic columns characteristic of ice marginal environments in
McMurdo Sound for massive diamict (A: DME-13-40 and B: ACE-15-21) and stratified
sediments, which include bedded deltaic ice-contact sediments (C: ACE-14-29, D: ACE-14-05,
E: ACE-14-06) and kame terrace deposits (F: ACE-14-25). Colors scheme corresponds to
sediment color.

Figure S2. Detailed glacial geologic maps of key field areas and fossil algae calibrated
radiocarbon ages (cal. kyr BP) (Table S2) in McMurdo Sound: A) north Mount Discovery, B)
north Brown Peninsula, C) northwest Black Island, and D) north Mount Morning. Geologic
mapping symbology, color scheme, and nomenclature follows the format of Plate 1. Contour
intervals are 100 m in panels A and D and 20 m in panels B and C. Base image is a digital
elevation model (2 m/pixel) created by the Polar Geospatial Center using DigitalGlobe Inc.

imagery.



DR1

TABLE S1: STABI

E ISOTOPE ANALYSES OF GROUND ICE AND SNOW

Depth below N 18 Deuterium
Sample Location Depth below ice surface Elevation Description 570 (V-SMOW) (o) 8D (V-SMOW) (%s) excess
surface (cm) (masl)
(cm) (%0)
1 2 3 Mean 10 1 2 3 4 5 Mean 10
Massive ice below diamict
ACI-15-04C-1 Black Island 5055 05 agy  Mosty cleanice, rich in 2873 -2869 - 2871 003 23558 23590 -23532 - .~ 23560 029 -5.90
ACI-15-04C-2 Black Island 5560 510 agy  Mosty cleanice richin 2618 2615 -~ 2647 002 22095 22116 - - ~ 22108 015 a1.73
Massive ice with some veins
ACI-15-058 Black Island 42-45 2.5 496 of fine grained sedimentand | -26.25 -26.28 -26.35 -26.30  0.05 22154 22133 - - - 22120 042 10.83
isolated gravel grains
ACE-13-04 Mount Discovery 40 5 515 Clean ice 2113 2117~ 2145 003 18839 -188.98 - - - 188.69 042 19.49
DME-13-40A  Mount Discovery 35-40 5-10 516 Clean ice 1482 1490 - 1486 006 12359 -12220 -123.01 -12251 - 12283 061 3.97
DME-13-40B  Mount Discovery ~ 40-45 10-15 516 Ice below 41520 -1551 -~ 1535 022 12630 -12563 -12546 - - 12580  0.44 -2.98
DME-13-40C  Mount Discovery ~ 45-50 15-20 516 Clean ice 1531 -1522 -~ 1526 006 12469 -125.11 -~ - - 12490 029 -2.80
DME-13-40D  Mount Discovery 50 - 80 20-50 516 Bulk sample of massive ice | 1526 -1543 - 1535  0.12 12294 12254 12336 - - 12295 041 -0.18
DME-13-40E  Mount Discovery 80-90 50-60 516 Very dirty ice in a debris layer | -18.94 -1894 -  -1894  0.00 15463 15432 - - - 15448 022 -2.95
DME-13-40F  Mount Discovery >90 >60 516 Very dirty ice 2037 2021 -~ 2029 0.1 416071 -160.83 -161.36 -160.82 - 16093  0.29 1.38
DME-13-41 Mount Discovery ~ 35-45 5-15 512 Clean ice below 2004 2884 -  -2894 014 23046 -237.69 -23925 -237.52 -237.20 23823  1.05 6.73
Ice cement below stratified sediment
ACE-14-26A  Brown Peninsula 20 0 216 Divicewithsiltveins, below | 4559 4643 . 4641 003 167.84 16803 -167.42 - ~  aer7r 031 3647
algae in stratified layers
ACE-14-26B  Brown Peninsula 20 0 216 Dirty ice , base of pit 20f2 | -32.75 -32.70 -3277 -32.74  0.04 27299 27392 -27405 - - 27365 058 A1.72
ACE-14-26C  Brown Peninsula 20 0 216 Dirty ice veins, base of pit | -24.14 2420 - 2447 004 22738 -22840 -227.85 - - 227.88 051 34.53
ACE-14-26D  Brown Peninsula 20 0 216 Clean ice from base of pit 3082 -3094 -  -30.88 009 26160 -26174 - - - 26167 0.10 14.62
ACI-14-27A  Brown Peninsula 20 0 237 Cleanicewithindeformed | 4945 ~ 1943 NA 19375 19462 19512 - ~ 9450 069 -30.04
debris bands
ACI-14278  Brown Peninsula 25 5 237 Egt‘){i'scsa‘“r’]ﬂ;'” deformed 2366 -2375 - 2370 006 21814 21845 -21765 21750 - 217.94 044 2833
ACI-14-27C  Brown Peninsula 25 5 27 e win deformed debris 1867 -1864 -18.66 -18.66 002 19100 19139 - - - 49119 028 4192
ACI-14-28A  Brown Peninsula 30 0 237 Surface ice cement 4727 1638 - 1682 063 2720 12597 -12568 - - 12628 081 8.31
ACI-14-28B-1 Brown Peninsula 35-40 5-10 237 Ice cement below 30 cm of till | -28.47 -28.26 - -28.36 0.15 -237.96 -237.15 -238.58 -237.18 - -237.71 0.69 -10.80
ACI-14-288-2  Brown Peninsula 35-40 5-10 237 Ice cement below 30 cm of tll | -32.60 -3229 - 3245  0.22 25765 -256.99 -257.56 - 25740  0.36 2.18
Modern Snow
Mount Discovery 1o ot piscovery  Surface - 522 Smowsweptoffsnowbank 05| 1769 4764 .. 4767 003 12971 13031 12956 - 12086 040 1147
Modern snow hr after snowfall
Brown Peninsula g\ peninsula Surface -~ 237 Snowfall collected 11/29/14 | 5545 481 . 2496 022 20125 -20248 -20460 -203.85 - 203.04 148 3.33
modern snow #2 collected two days after storm
Brown Peninsula g\ peninsula Surface - 335 Snowfall from 11/26/2014 2741 2739 2744 2141 003 22103 -22348 -22242 22175 - 22217 1.04 -2.86

modern snow #1

storm

Deuterium excess (%o) = 5180 - 8*5D
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