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Island Descriptions

Edwards Islands

We obtained 30 radiocarbon dates of marine organic material (shells and bones), as
well as two °Be exposure ages from bedrock samples, from three islands in the
Edwards chain (E1: -73.877675, -102.99802 [Fig. S1]; E2: -73.87408, -102.98107 [Fig.
S2]; E3: -73.86552, -103.01065 [Fig. S3]). The islands are low relief (as much as ~21 m
above sea level), with rounded bedrock outcrops that are predominantly granitic.
Erratics are rare. Wind-blown snow patches cover some of each island, but much of the
terrain is relatively snow-free. Discernible beaches occur up to 11 m elevation, which we
infer is the local marine limit; there is no evidence of marine sediments or erosion above
this elevation. Beaches commonly are one to two meters wide, consist of coarse-
grained, angular-to-subangular rocks (15-30 cm diameter), and are separated vertically

by ~ 0.5 to 1 m of elevation.

Lindsey Islands

We obtained 14 radiocarbon dates of marine organic material (shells and bones), as
well as two °Be exposure ages of bedrock samples, from an unnamed island in the
Lindsey Islands chain (here called Lindsey 1, LI; -73.6061, -103.04235 [Fig. S4]).
Beaches occur up to ~19 m above sea level. High-elevation beaches are made up of
large, subangular rocks (15-30 cm diameter), whereas younger, low-elevation beaches
are composed of small, pebbly rocks (1-5 cm). Much of Lindsey 1 is snow-covered,
although areas with raised beaches are relatively free of snow. Some bedrock above

the marine limit contains glacial polish and striations.
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Fig. S1. Maps of Edwards Island 1 (E1). a. Satellite image from WorldView-2 imagery
(copyright 2019[A], 2011[B] DigitalGlobe, Inc., a Maxar Company). b. Surficial geology
of island. Ages are from Tables S1 (radiocarbon). c. Shaded relief map overlaying
hillshade imagery created in ArcGIS Pro. Contour lines are set at 5 m intervals and
were produced from a digital elevation map of the island (see methods). Yellow star in
inset map in panel (a) highlights island E2. Inset imagery in panel (a) is from Google
Earth.



Raised Beach B\ Shaded Relief (m
Marine Sediment Value

Snow Field sea level

Bedrock
Sediment

14C age Bone

10Be Exposure age

A 480+220 E12
A 2320+330 E13

A 530230 E17
A 1380270 E18
A 1020+ 260 E19
A 880%250 E20

A 680%220 E14
: A 1190+ 270 E15

Fig. S2. Maps of Edwards Island 2 (E2). a. Satellite image from WorldView-2 imagery
(copyright 2019[A], 2011[B] DigitalGlobe, Inc., a Maxar Company). b. Surficial geology
of island. Ages are from Tables S1 (radiocarbon) and S2 (exposure ages). ¢. Shaded
relief map overlaying hillshade imagery created in ArcGIS Pro. Colors offshore of island
are caused because of sea ice coverage around the island at the time imagery was
collected. Contour lines are set at 3 m intervals and were produced from a digital
elevation map of the island (see methods). Yellow star in inset map in panel (a)
highlights island E2. Inset imagery in panel (a) is from Google Earth.
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Fig. S3. Maps of Edwards Island 3 (E3). a. Satellite image from WorldView-2 imagery
(copyright 2019[A], 2011[B] DigitalGlobe, Inc., a Maxar Company). b. Surficial geology
of island. Ages are from Tables S1 (radiocarbon). c. Shaded relief map overlaying
hillshade imagery created in ArcGIS Pro. Colors offshore of island are caused because
of sea ice coverage around the island at the time imagery was collected. Contour lines
are set at 3 m intervals and were produced from a digital elevation map of the island
(see methods). Yellow star in inset map in panel (a) highlights island E3. Inset imagery
in panel (a) is from Google Earth.

Schaefer Islands

We radiocarbon dated 13 samples of shells and bones from a single island in the
Schaefer Islands (SI; -73.63891, -103.22186 [Fig. S5]). Here, beaches occur up to 15 m
elevation. Those at low elevation (<12 m) are composed of mostly pebbles (2-5 cm),
some small cobbles (5-10 cm), and rare boulders (1 m). Each beach is 1-3 m in width
and composed of subangular to subrounded granite rocks. Beaches at higher elevations
(12-14 m) are broader and less defined, with 20-30 cm diameter rocks. Snow cover over

beaches was more abundant on the Schaefer Islands than on the Lindsey Islands when



we visited the island, with just the crest of some beaches protruding from the snow (Fig.

s7).
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Fig. S4. Maps of Lindsey Island. a. Satellite image from WorldView-2 imagery
(copyright 2019[A], 2011[B] DigitalGlobe, Inc., a Maxar Company). Ages are from S3
(recalculated exposure ages from previous study) b. Surficial geology of island. Ages
are from Tables S1 (radiocarbon) and S2 (exposure ages). c. Shaded relief map
overlaying hillshade imagery. Contour lines are set at 5 m intervals and were produced
from a digital elevation map of the island (see methods). Red boxes in panel (a) and (c)
highlight sampled raised beaches in panel (b).
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Fig. S5. Maps of Schaefer Island. a. Satellite image from WorldView-2 imagery
(copyright 2019[A], 2011[B] DigitalGlobe, Inc., a Maxar Company). b. Surficial geology
of island. Ages are from Tables S1 (radiocarbon) and S2 (exposure ages). b. Shaded
relief map overlaying hillshade imagery. Contour lines are set at 3 m intervals and were
produced from a digital elevation map of the island (see methods). Red boxes in panel
(a) and (c) highlight sampled raised beaches in panel (b).
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Fig. S6. Photographs from sampling sites on the Edwards Islands. Beach ridges
from three Edwards Islands. a. Edwards 1 (-73.87783, -102.99488) is a low-relief island
with minimal snow cover. Beach ridges are obvious from sea level up to 4 m elevation.
Photo taken from bedrock above the highest beach ridge. b. Edwards 2 ( -73.87464, -
102.98375) contains a suite of snow-free beaches between 3 and 12 m elevation. Photo
taken from bedrock outcrop above raised beaches c. Edwards 3 (-73.86557, -
103.01063) is heavily snow covered with only the upper portion of raised beaches
exposed. Raised beaches were sampled up to ~6 m elevation. Photo taken from
bedrock above the highest raised beach. Photo credit — Scott Braddock



Fig. S7. Photographs from radiocarbon sampling sites on the Lindsey and
Schaefer Islands. a. Lindsey 1 (-73.60637, -103.04121) contains a suite of snow-free
raised beaches between 9 and 19 m elevation. Photo taken from lower sample sites
looking towards higher elevation beaches. b. Schaefer 1 (-73.64106, -103.22522)
contains a mix of snow-free and snow-buried raised beaches that extend from sea level
up to 15 m elevation. Photo is taken from lower sample sites looking up towards higher
elevation beaches. c. Example of sampled mollusk shell. Sampled shells were a mix of
fully intact and fragments. d. Example of sampled bone fragment. Photo credit — Scott
Braddock



Relative Sea-Level Reconstruction

Constraints on the Marine Limit

Several lines of evidence suggest that the regional marine limit is at 19 m above sea
level (asl) in our field area. (1) The highest elevation beach that we recorded is at 19 m
(Lindsey 1 Island; Fig. S4, S7). (2) Above this elevation, we find striations and glacially
polished bedrock, neither of which would have survived a period of submergence below
sea level. Thus, we infer that when ice retreated from the islands, sites above 19 m
elevation were above water. (3) There is a lack of marine sediments of any kind, even in
bedrock depressions, above 19 m. Such pockets of fine-grained marine sediments or
well-rounded cobbles are common at other sites in Antarctica® that have been covered
by the sea. (4) We did not find any shells in sediment above 19 m. Thus, while we could
not visit every island and therefore cannot be sure that the marine limit doesn’t exceed
19 m in some locations, we consider that the bulk of geologic evidence favors a 19 m

elevation regional marine limit.

Marine Reservoir Correction

Radiocarbon reservoir ages of seawater surrounding Antarctic are among some of the
oldest in the world?, and thus numerous studies have calculated the marine reservoir
effect for use with radiocarbon dating (e.g.,>*®) or for ocean-tracer experiments (e.g.,°).
Circum-Antarctic studies of the pre-bomb reservoir effect from historical samples, as
well as efforts to deconvolve bomb 4C from natural radiocarbon, both have arrived at
the conclusion that the marine reservoir effect today is spatially uniform and ~1100

yrs>34, From a study of paired U/Th and “C dates of solitary corals in the Ross Sea,
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Hall et al. (2010)2 showed that this value has remained nearly constant over the past
6000 yrs in nearshore Antarctic waters. Given evidence for spatial and temporal
uniformity (at least over the time period of interest for this paper), we use the delta R
value produced by Hall et al. (2010)¢, recalculated for use with the Marine20 dataset’.
While Marine20 is not optimized for Southern Ocean waters’, it is the best available
option at present. Use of Marinel3 and the original delta R value from Hall et al. (2010)3

would produce only minor changes in ages presented here.

Interpretation of Shell Data

Beaches in the Antarctic commonly form during storm events, and organisms are ripped
up from the sea floor and incorporated into the ridges®. Modern storm beaches in our
field area are 1-2 m above present-day sea level and afford some estimate of the likely
relationship between past storm beaches and coeval sea level at our sites. Thus, our
samples from past storm beaches may result in a slight overestimation of the sea level
at the time of formation®. However, this difference is unlikely to be more than 1-2 m and
will not impact our interpretation of the RSL curve. Here, we assume that the marine
mollusks (“shells”) that were incorporated into the beaches died as a result of this
process, rather than being shell remains of long-dead mollusks reworked from some
offshore shell repository. We test that assumption by examining the age-elevation
relationship of the shell samples in our RSL record. If the organisms died during the
beach-formation events, shells should become older with increasing elevation. This
prediction is borne out, with only 3/20 shell samples affording older-than-expected ages

(and these all from the Schaefer Islands site, suggesting the issue is site-specific). If
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shells represented only ‘maximum’ ages for the beaches (that is, they died prior to the
beach formation event), we would expect to see a wider spread of older ages and only a
weak age-elevation relationship. The fact that there is overlap between shell samples
from the beaches (which we infer shell radiocarbon ages = beach age) and surface
bone samples (which yield minimum ages for the underlying beaches) at low elevation
is good evidence that the dates are accurately recording sea level. If shells were
recycled, spuriously old radiocarbon ages would be common, and we would not see
good correspondence between the two types of data. We also note that there is not a
continuous distribution of outliers in the low-elevation data. Instead, we see (1) a cluster
of ages that overlap with the minimum bone constraints, and (2) a couple of outliers that
are nowhere near this cluster. In addition, because the higher-elevation data also are
closely clustered along a smooth curve, this implies that they too are accurately

reflecting beach age.

We also note that unlike some other areas of Antarctica, such as in the Ross Sea
region?, there do not appear to be any exposures of fine-grained raised marine
sediments, which form in deeper water, that could be a source of reworked shells. In the
Ross Sea region, such sediments, which commonly contain shells, underlie raised
beaches in many locations and at other sites are widely exposed at the surface,
affording a supply of old shells that can later be reworked into younger beaches. We did
not observe this situation in Pine Island Bay. This reinforces our interpretation that
nearly all of the mollusks likely were killed and deposited in the beaches when they

formed during storms. We do note that three shells from Schaefer Island yield
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anomalously old ages for their elevations. We infer that these were reworked, an

inference borne out by the fact that all three samples consisted of tiny fragments.

Curve Construction

Because we wanted to calculate rates of RSL change and to examine the RSL curve for
evidence of changes in those rates due to isostatic effects, we had to approach RSL
construction without prescribing a priori the shape of the curve. Therefore, our
interpolated RSL curve is constructed by assuming that the shell data accurately date
the beaches, which are tracking sea level. We then created a best-fitting smooth
interpolation between the dated beaches. This approach did not require any
preconceptions about the shape of the curve (e.g., whether it was exponential or not)

and let the data drive the result.

If one relaxes the assumption that shell radiocarbon dates record the beach ages, then
a variety of possible (and some highly unrealistic) curves would be allowed with our
approach, including some that are slightly steeper. However, ultimately we would be
forced to choose a curve shape, which would influence our calculation of rates. Thus,
we chose to use what we consider to be the geologically defensible argument that the
shells are reflecting the ages of the beaches, and thus the curve must go through the

shell dates.
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1'Be Cosmogenic Exposure-Age Data and Interpretation

Bedrock Sampling

We sampled bedrock on two islands (LI; -73.6061, -103.04235 [Fig. S4] and E2: -
73.87408, -102.98107 [Fig. S2]) to estimate the timing of deglaciation independent of
the radiocarbon dating of shells and bones from beaches. Our samples were taken from
above the marine limit in wind-swept locations and showed minimal evidence of erosion.
On Lindsey 1, we collected two samples from a bedrock ridge just above raised
beaches. The bedrock was granitic and showed glacial polish. At Edwards 2, we
collected two bedrock samples close to the highest elevation on the island. We did not
note glacial polish or striations on this bedrock outcrop. However, the sample surfaces

were smooth and showed only minimal (sub mm) pitting (Fig. S8).
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Fig. S8. Photographs from bedrock exposure sampling sites on the Lindsey and
Edwards Islands. a. Lindsey 1 (-73.60637, -103.04121) glacially polished granite
bedrock outcrop above the inferred marine limit (19 m). Red arrow indicates sample
CL1 (Table S2). b. Edwards 2 (-73.87408, -102.98107) granite bedrock outcrop above
the inferred marine limit (19 m). We did not note observe glacial polish or striations on
outcrop. Samples collected at 19 m asl near person in photo. Photo credit — Scott

Braddock
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Choice of Production Rates/Scaling

We employed a commonly used production rate® and the St scaling scheme®!!, Use of
other production rates or scaling would not significantly alter our dates (results in a
difference up to ~7% younger) nor change the conclusions. We also recalculated
existing exposure-age data from the region using the same protocol (Table S3). All ages
were calculated using v.3 of the online calculator housed at the University of

Washington (https://hess.ess.washington.edu/), formerly known as the Cronus

Calculator.

Interpretations of Exposure Age Data

Two granitic samples from Lindsey 1 (LD-19-C1 and LD-19-C2), both from striated
bedrock above the inferred marine limit, yielded °Be exposure ages of 7.9 + 0.3 ka and
8.8 £ 0.2 ka (Table S2), suggesting that the island became ice free at approximately this
time. These ages are younger than two prior 1°Be bedrock exposure ages from a
different part of the island (recalculated 10.5 + 0.4 ka, 15.4 + 0.7 ka'?; Table S3), the
older of which was excluded on the basis of prior exposure!?. The younger of these
ages could have some degree of prior exposure, but also could reflect slightly earlier
deglaciation on a different part of the island from where we collected our samples.
Islands in this region commonly preserve remnant bits of ice after deglaciation and the
presence of such a remnant could delay accumulation of cosmogenic isotopes in
bedrock. Although younger than the prior ages from Lindsey 1, our ages are the same
as a similar-elevation sample from the Jaynes Islands (9.0 + 0.5 ka; ISL-3 in ?), 50 km

from our sample sites.
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In contrast to the data from the Lindsey Islands, our two exposure ages from the
Edwards Islands at 19 m elevation yielded an average age of 3.9 + 0.1 ka. These much-
younger ages may reflect either (1) delayed deglaciation of the Edwards Islands relative
to the Lindsey and Schaefer Islands or (2) the timing of their emergence from the
ocean. If the latter, the °Be ages appear too young when compared to the radiocarbon-
derived RSL curve. Observations suggest that the marine limit at the Edwards Islands
only extends to 11 m elevation, rather than to the higher 19 m seen at the Lindsey
Islands. This could favor the first option of later deglaciation at this site, particularly as
the exposure of the island at ~3.9 ka is about the same time the first beach would have
formed, based on the RSL curve (~3.5 ka). Thus, we suggest the most likely reason for
the young exposure ages is the presence of thin local ice or a small remnant stagnant
ice mass, such as is typically stranded on islands in this region after deglaciation, that
persisted longer here than at the Lindsey and Schaefer Islands. This ice mass could
prevent not only 1°Be accumulation in the bedrock, but also the formation of beaches.
Such a small ice mass would have insignificant effect on glacioisostasy compared to the
much larger effects of the Pine Island and Thwaites Glaciers, and thus its presence

would not be registered in the RSL data except for preventing the formation of beaches.
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Table S1: Radiocarbon and calibrated ages (converted to cal. yr BP using CALIB
version 8.1%%and the Marine20 calibration dataset* with a delta-R value of 610 + 110 yr,
recalculated from the Holocene Antarctic coral dataset® for specific use with
Marine2020) for all marine organic materials used to construct the relative sea level
curve (Fig. 3A). Sample-ID prefixes indicate the island from which the samples were
collected (ED for Edwards Islands, LD for Lindsey Islands, SH for Schaefer Islands).
Field IDs are used in Fig S1-5. Elevation is in meters above sea level. Samples consist
either of limpet shells (mostly whole or partly broken) likely belonging to the genus
Nacella, and penguin bones, assumed to be Adélie (Pygoscelis adeliae), based on
modern rookeries on the islands. For sample type, the intactness of the shell or bone
samples is denoted by w. = whole, p. = partial, or f.= fragment.

Feld ID Lab ID Fg. Type 1C Err. 813C Cal. Err. Elev. Err. Lat. S Long. W
ID Age (10) Age (20) (m) (m)
Yr BP Yr BP
ED_19_1A 6B 0S-150376 El w. shell 2240 20 2.2 1020 260 2.4 0.6  -73.87783 -102.99488
ED_19_1A 6D 0S-150375 E2 p. shell 2200 15 16 984 260 24 0.6 -73.87783 -102.99488
ED_19_1A 8E 0S-149167 E3 p.shell 2700 20 20 1517 270 3.0 0.6 -73.87779 -102.99528
ED_19_1A 8F 0S-149168 E4 p.shell 2500 20 17 1280 270 3.0 0.6 -73.87779 -102.99528
ED_19_1B 9 0S-149195 E5 f. shell 1810 25 12 637 240 1.2 0.6 -73.87719 -102.99473
ED_19_1B 11A  0S-149196 E6 w. shell 1860 30 19 677 230 21 0.6 -73.87724 -102.99481
ED_19 1B 11B  0S-149197 E7 w. shell 1810 20 13 636 230 21 0.6 -73.87724 -102.99481
ED_19_1B 12 0S-150374 E8 w. shell 1780 15 18 583 230 1.7 0.6 -73.87724 -102.99475
ED_19 1B 14B  0S-150384 E9 p.shell 2620 20 1.8 1430 270 2.8 0.6 -73.87744 -102.99585
ED_19_1B 14D  0S-150598 E10 p. shell 2800 35 2.2 1616 290 2.8 0.6 -73.87744 -102.99585
ED_19_2A 3A 0S-153323 E11 w. bone 3540 20 -20.9 2502 300 20.4 0.6 -73.87395 -102.98020

ED_19_2A 4 0S-153324 E12 w. bone 1670 20 -245 484 220 216 0.6 -73.87422  -102.97964

ED_19 2A 5 0S-153325 E13 w. bone 3360 25 -24.0 2319 330 210 0.6 -73.87427  -102.97962

ED_19_2A 8B 0S-153326 El4 p. bone 1870 20 -23.6 684 220 114 0.6 -73.87464  -102.98375

ED_19_2A 9 0S-153327 E15 p. bone 2410 35 -21.6 1190 270 114 0.6 -73.87464  -102.98375

ED_19 2B 14 0S-157168 E16 p. bone 1550 15 -22.2 375 240 7.1 0.6 -73.87387 -102.98521

ED_19 2B 15 0S-159172 E17 w. bone 1730 20 -23.0 531 230 8.1 0.6 -73.87398 -102.98482

ED_19_2B 16 0S-153182 E18 p. bone 2580 15 -22.3 1382 270 8.1 0.6 -73.87398 -102.98482
ED_19 2B 17 0S-157169 E19 w. bone 2240 20 -23.0 1020 260 8.1 0.6 -73.87399  -102.98482
ED_19_2B 19 0S-153328 E20 p. bone 2080 20 -23.9 876 250 8.1 0.6 -73.87400 -102.98492
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Feld ID Lab ID Fg. Type 1C Err. 813C Cal. Err. Elev. Err. Lat. S Long. W
ID Age (10) Age (20) (m) (m)
Yr BP Yr BP
ED_19 _3A 2 0S-153319 E21 w. bone 1570 20 -21.7 389 240 6.3 0.6 -73.86552 -103.01065
ED_19 _3A 5 0S-153321 E22 w. bone 1710 15 -23.6 512 220 6.3 0.6  -73.86557 -103.01063
ED_19 3A 7 0S-159212 E23 w. bone 2100 15 -23.8 892 250 3.7 0.6 -73.86565 -103.01111
ED_19_3A 10 0S-153329 E24 p. bone 1540 20 -21.1 368 240 3.9 0.6 -73.86562 -103.01129
ED_19_3A 13 0S-159243 E25 p. bone 1750 20 -23.3 548 230 4.2 0.6  -73.86552 -103.01255
ED_19 3A 23B  0S-150599 E26 w. shell 1730 20 12 531 230 21 0.6 -73.86510 -103.01378
ED_19 3B 4 0S-154078 E27 p. bone 2150 20 -22.9 927 260 6.1 0.6 -73.86560 -103.01093
ED_19 3B 8B 0S-157170 E28 p. bone 1460 15 -23.8 282 240 3.2 0.6 -73.86562 -103.01160
LD_19 1A 5 0S-153322 L1 p. bone 1680 20 -23.1 492 220 16.6 0.3 -73.60632 -103.04050
LD_19 1A 8 0S-152009 L2 p. bone 1990 20 -22.7 779 240 16.6 0.3 -73.60606 -103.04066
LD_19 1A 14A  0S-152012 L3 w. bone 2080 15 -22.3 875 250 154 0.3 -73.60641 -103.04103
LD_19 1A 17 0S-154077 L4 p. bone 2330 20 -15.8 1104 250 15.4 0.3 -73.60637 -103.04121
LD_19 1A 21 0S-149198 L5 p. shell 4950 25 14 4275 340 141 0.3 -73.60627 -103.04185
LD_19_1A 29A  0S-149199 L6 w. shell 4290 25 13 3437 320 111 0.3  -73.60611 -103.04279
LD_19_1A 31 0S-149200 L7 w. shell 4090 25 21 3166 310 9.7 0.3 -73.60614 -103.04322
LD_19 1B_7 0S-159171 L8 p. bone 2080 20 -22.6 876 250 18.8 0.3 -73.60629 -103.03988
LD_19 1B_10C  0S-152013 L9 w. bone 4960 25 -22.4 4292 340 175 0.3  -73.60627 -103.04012
LD_19 1B_11 0S-154076 L10 p. bone 1990 20 -234 779 240 175 0.3 -73.60620 -103.04014
LD_19 1B_12 0S-157162 L11 p. bone 1660 20 -23.1 475 220 16.1 0.3 -73.60635 -103.04075
LD_19 1B_31A  0S-149201 L12 p.shell 4250 30 18 3378 320 10.2 0.3 -73.60616 -103.04319
LD_19 1B_32A  0S-149202 L13 p. shell 4230 25 14 3359 320 10.2 0.3 -73.60616 -103.04319
LD_19 1B_33 0S-150600 L14 p.shell 4050 20 13 3131 300 9.3 0.3 -73.60615 -103.04343
SH_19 1A 2A 0S-149204 S1 f. shell 3720 20 13 2728 320 21 0.7 -73.64120 -103.22409
SH_19 1A 2B 0S-149205 S2 f. shell 3380 25 0.8 2342 330 21 0.7 -73.64120 -103.22409
SH_19 1A 3C 0S-157165 S3 f. bone 2130 25 -22.3 916 250 21 0.7 -73.64120 -103.22409
SH_19 1A 7 0S-149206 S4 f. shell 3040 25 18 1903 320 6.0 0.7 -73.64110 -103.22683
SH_19_ 1A 8A 0S-149207 S5 f. shell 3360 20 16 2319 330 7.3 0.7  -73.64108 -103.22728
SH_19 1A 8B 0S-149208 S6 p.shell 3350 20 17 2307 330 7.3 0.7  -73.64108 -103.22728
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Feld ID Lab ID Fg. Type 1C Err. 813C Cal. Err. Elev. Err. Lat. S Long. W
ID Age (10) Age (20) (m) (m)
Yr BP Yr BP
SH_19 1A 11 0S-154080 S7 p. bone 1890 20 -234 698 220 2.3 0.7  -73.63904 -103.22240
SH_19 1B 1C 0S-153183 S8 f. shell 10650 45 0.9 10899 340 0.8 0.7 -73.63914 -103.22143
SH_19_1B 7B 0S-149209 S9 p. shell 2040 25 12 822 250 15 0.7 -73.63891 -103.22186
SH_19_1B 19 0S-149210 S10 p.shell 2400 20 16 1174 260 21 0.7 -73.63882 -103.22227
SH_19 1B 24 0S-149211 S11 w. shell 2040 20 18 823 250 3.1 0.7 -73.63834 -103.22288
SH_19 1B 25 0S-150377 S12 p. shell 2500 20 2.0 1280 270 3.1 0.7 -73.63913 -103.22296
SH_19 1B 27 0S-149212 S13 f. shell 2640 20 15 1443 270 34 0.7 -73.63907 -103.22319
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Table S2. Exposure-age data for bedrock samples from the Lindsey and Edwards
Islands. All ages were calculated with a standard global calibration data set®, ‘St’
scaling, ‘ant’ pressure flag, and no erosion. Samples have a density of 2.7 g/cm?, no
shielding, and are referenced to the 07KNSTD standard. All errors, Internal (Int.) and
External (Ext.) are 10.

Sample ID Fig. Lat. Long. Elev. Thick. Be conc. Error Age Int. Ext.
ID (m) (cm) (at/g) (at/g) (yr BP) Error Error

ED2-19-2C1 CE1l -73.87400 -102.98112 19.1 2.6 20,172 806 3920 160 350
ED2-19-2C2 CE2 -73.87400 -102.98112 19.1 3.6 19,533 567 3820 110 320
LD-19-C1 CL1 -73.60686 -103.03940 26.3 2.6 41,188 1341 7950 260 680
LD-19-C2 CL2 -73.60686 -103.03928 25.7 2.9 45,652 942 8840 180 720

Table S3. Previously published exposure ages from the Amundsen Sea Embayment
(“J"%%) and (“L"*?) recalculated to the production rate and scaling scheme used in this
study. All samples were calculated with the global calibration dataset® and ‘St’ scaling,
as well as the ‘ant’ pressure flag, average density of 2.7 g/cm?, and zero erosion. The
sample from Johnson et al.*®> was referenced to NIST SRM4325, whereas those from
Lindow et al.'? were standardized against s2007N. Ages are given with 1o internal and
external errors.

Sample Lat. Long. Elev. Thick. Shielding Be conc. Error Age Int. Ext.
1D (m) (cm) (at/g) (at/g) (yr BP) Error Error
ISL-1J -73.82300 -102.94100 8 4 0.99999 13,482 799 2800 170 280
ISL-1L -73.60170 -103.01600 27 5 0.99998 78,429 3765 15,450 750 1430
ISL-2L -73.60220 -103.01700 34 5 0.99998 53,833 2153 10,500 420 930
ISL-3L -73.96930 -104.13500 26 5 0.99936 46,024 2531 9070 500 880
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