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Abstract. To datethe final stagén deglaciation of the Greenland shelhena contiguous ice sheet margin on the
inner sheltransitionedo outlet glaciersn troughs with intervening icéee areaswe generate¢osmogenic®Be dates
from bedrock knobs ogix outlying islands along a stretch of 300 km of $eethwest Greenland coaBtespite'’Be
inheritanceénfluencingsome dates, the aggsnerallysupport &reenland Ice Sheet (GrIS) mardivatretreaed off
theinner shelfduringthe middle Younger DryagYD) period Published'°Be and“C-dated recordshow that this
historyof the GrIS marginis seenin other part®f Greenlandbut with largevariations in extent and speed of retreat
sometime®ven between neighbouring areAseas with achronology extendingnto the Allergd periodshow no
markedice marginchange at the Allergd/YD transiti@xcept in northernmost Greenlamd contrast)andformson the
shelf(moraines androundingzonewedges) havebeen suggested tondicateYD readvancse orlong-lastingice-margin
stillstands onthe middle shelf However, hese features have been dateicharily by correlation with cold periods in
the icecore temperature recordse-marginretreat duringhe middle and laté/D is explained by adwion of warm
subsurface watettheice-margin and by increased seasonal®ur resultsthereforepointto the complexityof the
climatelce-marginrelation andto the urgent need falirectdating of theearly deglaciation historgf Greenland

Keywords:YoungerDryas Greenland ice sheeflimate changeCosmogeni@xposurelating.

1 Introduction
The Younger DryagYD) cold climate oscithtion from 12.8 to 11.7 ka BP (thousayehrsBefore Present)egan after

the Allerad warm perioavith a 208yr-long period of coolingandculminatedwith a 6Gyr-long period of abrupt
warming, as recorded in Greenland ice c@8isffensen et al., 2008pver theGreenland de Sheet(GrIS), annwal
mean temperatures dropped betwBemd9°C (Buizert et al., 2014whenboth summer insolation (88) and
atmospheric C@were increasinge.g. Buizert et al., 2014YD climate changewereespecially concentrated around



35 the northeastern North Atlantic in the areasAtfantic Meridional Overturning CirculatiofAMOC) (Carlson, 2013)

36  Similar to presentlimate changethe YDoscillationwas a result of perturbagand ons [Deleted: , }

37  with a view to the futurei is of great interest to study the effect oésiclimatechangen themargin of theGrlS.

38 Duringthe YD, it seems thahe GrISin most areas had its margin the shelf, and earlier work has concentrated on
39  thebehaviourof ice streams in transverse troughs onsielf(e.g. Larsen et al., 20163nd newer refences discussed
40  below.

41 In thisstudy, we present8 new cosmogenit®Be exposureages from six localitieBom theinner shelfspanning

42 300 kmof SouthwestGreenland Ourpurpose igo shed light orice-marginbehaviourduring thefinal phase of
43  deglaciation of the shelfhen a contiguou&rlS margin transformethto outlet glaciersn transverse troughseding
44 the shelf(Fig. 1). Despite field observations that coasséndsexperiencedvarm-basedylacialscouring 1°Be

45 inheritancerom episodes oéarlier exposurafluences some samples in our chronologdtill, clustered agesuggest

46 that theGrlS margingenerallyretreated duringhe middleYD. These results arestiussed in the contegf previous [Deleted: A survey ]
47  studieselsewhere in Greenlapihdicating gnismatch between temperature records and ice margin bahaRissible Deleted: show that these results are in line with other dated
i i X . . . records from Greenland, also records going back to Allerad,time
48  mechanisms which may overrule or mute the effect of temperatarege in this environmerdre discussed. which show no evidence for response to atiling.Moraines and
49 grounding zone wedges (GZW) on the shelf have earlier been
interpreted as evidence for a YD ice margin readvanaethese are

dated only by climatic inferenc&heapparent

[ Deleted: , as well as ]
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2.Background

2.1.Setting

Thecontinentakhelf in tre studyareain Southwest Greenlantarrowsfrom a width of ¢.70 km in the north to c. 50

km in the south (Fig. 1)t is composed of an inner c. kn-wide and up to 50@n-deeptroughrunning along the coast
anddissectedy glacial erosiorn Proterozoimrthogneisdedrock(Henriksen, 2008)On the outer shelf, lzelt of
shallow banksvith angently undulatingurfacearecomposed ojoungerstratifiedmarine and fluviasediments.
Thesebanksare dissected b§00- to 500-m-deeptransverse trougttbat are aontinuation of the major fjordsland
(Holtedahl, 1970; Henderson, 1975; Sommerhoff, 1975; Roksandic, 1979; Sommerhoff, 1981; Ryan et aht 2016)
distance of 14l5 kmbeyondthe coastthe inner trough forman archipelagavith a multitude of small glacially
sculpturedrockyislands and skerriegeflectingintensive, butineven glacial erosiofrrom these rocky islandge
collectedour samplegFig. 2).

2.2.Deglaciation hisbry
Although there is little evidence for glacier overridiitgs likely that the icesheet coverdtherather narrovshelf

duringLGM gvidence from a marine core in the Davis Strait outside the Fiskengesset trough suggestEéhat the [Deleted: based on

marginherestood at the shelf break until deglaciation began at c. 18.6 cal. R&/iBBor et al., 2015aBy c. 11 ka

the retreatingce-marginreached the present coastline, and the subsequent deglaciation of the fjords and larasbegan

summarised byVinsor et al. (2015b)This leaves a period of cOW0 yeargwvith theice-margininland of the shelf edge, [Deleted: ka

but otherwisainaccounted foiPossible evidencir prolongedGrlS magin during this intervals a series ofobate [ Deleted: located on the sheiifiland ofthe shelf break

moraineghatrun along the troughs and impign the inner side of the banks (Fig.($pmmerhoff, 1975; Winsor et
al., 2015a)From their settingthese moraines were correlated with the Fiskebanke moraine system to tH&unader
et al., 2011)where they were thought to date from a YD readvance on the(&elTatenhove et al., 1996; Roberts et

al., 2009) In our area a limitet D readvancen the inner sheltheNeria stadeywas postulated bweidick et al. [Deleted:
(2004) based on weathering limits on coastal mountaAn¥D readvance itthis part of theGrIS was also suggested [Deleted:

by modelling, which indicated that thee-marginin SW Greenlandetreated from the shelf edge to the present
coastline in the BgllingAllergd period, but thereturned to the shelf during Y{®impson et al., 2009; Lecavalier et al.,
2014) A grounding zone wedgdea the Fiskenaesset trougloints toa stillstandor readvancef the glacier fronatan
unknowntime during deglaciatio(Fig. 1, Ryan et al., 2016} he significance of these featuresliscussedelow in

the light ofour new chronology



Figure 2: Sampling localities: (a) Buksefjord (Sample X1526, 12.0 ka), (b) Fiskenaesset (Sample X1521, 13.0 ka), (c) Ravns Storg
(Sample X1520, 17.0 ka, inherita)c (d) Avigaat (Sample X1518, 10.3 ka), (e) Pamiut (Sample X1515, 12.0 ka), (f) Sermiligarssuk
(Sample X1507, 10.9 ka).



109
110  3.Field and laboratory methods
111
12  samples were collected frothe summits obedrockknobs in glacially sculgdislands alonghe inner shelf in [Deleted: ur

113  Southwest GreenlantUnfortunately erratic boulders on the bare rock surfasese largely absenThis potentially

114  represents a probletrecause Wile boulders wergeallyincorporated in the ice in a pristine condition without

115  previows exposure to cosmic radiatighe glacial erosionf the bedrock surfacmay not have been deep enough to
116 removeinheritedisotopes from older exposures, whitlay resulin overestimation of the ag8riner et al., 2006;

117 Corbett et al., 2013; Larsen et al., 20T4) minimize the risk for inheritanceve selectedites in the lowland where
118  the overlying ice would have been thickest and most erosive, bug dbevnarine limit to avoid the risk of shielding of

19 the rock surface bthe seaFrom each siteve collected 3 samples within amallradiusto be sure that all samples [Deleted: of 100 m
120 from each localitthad been deglaciated at the same time.
121 Contrary toinheritance othergeologic processesaay yield young ageshat are younger than true time of

22 exposure Thismayoccur ifasurfacehas beenpartially shielded from cosmic radiation lmggetatiogsnowcoveror a [Deleted: or

23 vereer of glacial sedimenfer some timgGosse and Phillips, 200Blowener, it is unlikely thatthe rocky summits

24 were vegetad as soil would have been washed itite depressions of the glacgulpture which was nopbserved [Deleted: osbserved

125  (Fig. 2) Also, long-lastinganddeepsnow cover ovesample sitgis unlikely in the stormyand maritimeclimate at the
126  outer coastindeed, we experienced heavy snowfall during the sampiiitiy thick snow accumulating in hollows,
127  while the tops were left free of sndiig. 2). Topographic shielding from nearby mountains watseckedwith a

F.28 clinometer in the field [Deleted: , but in all cases wason-existent
129 The laboratory work comprised sample preparation at the University of Buffalo and measurelfiat of

130 concentrations at the AMS facility at Aarhus University. The laboratory pupeddr the preparation followed the

131 University at s(Briner, 2043) Safples parecctushedaid sievedtd3500 e m, t hen exposed to a
132  magnetic separator to remethe more magnetic minerals and facilitate the subsequent froth flotation. In addition to

133 flotation, some samples (X1509, X1513, X1521) had to undergo heavy mineral separation to obtain sufficient amounts

134  of quartz. Before the next step the samples wgaenined under a microscope to see if they had been substantially

135  purified. Finally, the samples were etched by hydrogen chloride (HCI) and a mixture of hydrofluoric and nitric acid

136  (HF/NHQs) in order to further isolate pure quartz from remaining minerals. Quartz purity was then verified by

137  inductively coupled plasma optical emission spectrosetplye University oColorado.Pure quartz samples were fully

138 dissolved with &Be carrier and B@H), was isolated through column separatibhe 1°Be/Be ratios were measured at

139  Aarhus AMS Centre (AARAMS) and all samples were blank corre(@skn et al., 2016\Nuclide concentrations

140  were normalized to the Beryllium standard 07KNS{NBshiizumi et al., 2007)

141 The ages were calculated with the CRONE:Sth online calculatoiBalco et al., 2008)using the"’BeBe-

142  ratio measured by the AMS subtracted the processed blank ratio. The processed blank ratio was'2 difisttkd

143  blankcorrected sample ratios ranged from 0.76 *°10 2.58 x 103 The Arctic'°Be production ratéYoung et al.

144  (2013)and the timenvariantscaling scheme for spallation processes givetiLhly 1991)andStone (2000yvere

145  applied. The timénvariant scaling scheme does not incorporate variations in past geomagnetic field streniésebut

146  usually only affect younger samples, al@.kg by 1% (Nishiizumi et al., 2007)The maximum deviation between

147  different scaling schemes in this materiat.i4%, so they generally provide consistent ages and do not affect the
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relative chronologyWe used a rock density of 2.65 g&amdmade no correction for potential surface erosion or
snow/vegetation coveThe study area has undergone glacistatic uplift since the deglaciation, and this may
potentially influence théBe ages. Howeveas the production rate calibration datasebpbly experienced a similar
uplift history & our sample sit& no correction for glacioisostatic uplift &plied(cf. Young et al. 2020). Accordingly,
we present®Be ages without correcting for gla@ostatic uplift, similar to most othéfBe studies from Greenland.
Individual °Be ages are presented with thegigma analytical uncertainties, which include the uncertainty in the blank
correction t he #Ai nt e (Tabkell)dWhan wecoempara 0diBe ages with‘C ages or climatescordswe
include the production rate uncertainty t he fie xt e (Baleolettal., 8008 er t ai nt y

Previously published'’C ageshave been realibrated using the Intc20 calibration programméReimer et
al., 2013) Following the procedure adopted for dates on marine shells from Gregadgasdn marine shellfave been
correctedwith acp Rof 0 for westernGreenlandandwith acp Rof -150 yr for eastern @enland, based on dating
modern prebomb shellge.g. Mérner and Funder, 199@rknowledging that significant, but unknown, changes in the
reservoir effect may potentially have affected the ages especially in the turbulent millennia dueardytdeglaciation
phasege.g. Andrews et al., 2018)
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Table 1. Summary of '°Be data from Southwest Greenland.

‘Be 'Be age (ka) internal

Sample Latitude Longitude Elevation Sample Shielding Thickness Quartz 4 1°Be conc. ""Be uncert.
D ™) (W) (masl) typet  factor  (cm) ® N toms/ g)x10° (atoms/ g)x10° {exirndl)
= weight (g) uncertaintiest ¥
Buksefjord
X1524 63.83957 51.73826 118  bedrock 1 45 40.45 0.6067 6.88 0.36 14.43 £ 0.76 (1.03)
X1525 63.83970 51.73851 117 bedrock 1 535 33.19 0.6082 5.90 0.30 12.48 + 0.64 (0.88)
X1526 63.83967 51.73839 102 bedrock 1 6 40.13 0.6086 5.59 0.26
Calculated average (number of samples out of total)
Fiskenzesset
X1521 63.04961 50.99505 76 bedrock  0.999962 45 21.16 0.6068 593 043 12.98+0.95 (1.14)
X1522 63.05008 50.99449 75 bedrock  0.999969 5.5 26.75 0.6074 5.85 031 12.93 = 0.68 (0.93)
X1523 63.05016 50.99454 76 bedrock  0.999969 5.5 36.35 0.6049 6.31 0.36 0.81 (1.05)

Calculated average (number of samples out of total) 13.3 £0.6 (n=3/3)

Ravns Store

X1519 62.71573 50.40947 193  bedrock  0.999986 7 35.09 0.6074 6.95 038 13.71 £ 0.76 (1.01)
X1520 62.71573 50.40947 189  bedrock  0.999986 6 45.21 0.6083 8.66 0.87 17.03 = 1.72(1.91)
X9364 62.71799 5041719 209  bedrock 1 4.5 34.47 0.6092 6.26 0.37 11.91+0.70 (0.91)
X9365 62.71770 50.41629 208  boulder 1 4.5 39.87 0.613 6.05 043 11.52 + 0.81 (0.99)
Calculated average (number of samples out of total) 11.7 0.4 (n=2/4)
Avigaat
X1516 62.17882 49.80153 47 bedrock 1 7 45.06 0.6062 5.94 0.48 13.68 < 1.11(1.29)
X1517 62.17888 49.80107 44 bedrock 1 6 45.08 0.6089 5.23 0.24 11.98 £ 0.56 (0.81)
X1518 6217894 49.80064 42  bedrock 1 45 45.26 0.608 455 1.10 10.31+ 2.49 (2.54)
Calculated average (number of samples out of total) 12.0 £1.7 (n=3/3)
Paamiut
X1513  61.85744 49.53121 65  bedrock 1 6 3231 0.6111 5.57 0.29 12.45 £ 0.66 (0.89)
X1514 61.85734 49.53098 61 bedrock 1 6.5 2548 0.6086 5.34 0.56 12.05 = 1.28 (1.40)
X1515 61.85708 49.53045 60 bedrock 1 5.5 3544 0.607 5.36 0.62 0(1.52)
Calculated average (number of samples out of total) 12.2 £0.3 (n=3/3)
Sermiligarsuk
X1507 6132122 48.86104 57 boulder  0.999672 6 33.35 0.6086 481 1.02 10.86+2.32 (2.38)
X1509 61.32136 48.86013 61 bedrock  0.999704 5:5 24.76 0.5672 6.55 037 14.66 = 0.84 (1.10)

Best estimate for deglaciation age 10.9 £2.3 (n=1/1)

F: All samples are coarse grained orthogneiss
11 : Italics: used in average/best estimate (see text)

4. Resultsand Interpretations

«

As discussetbelow weconsider a spread of old agesias n h e r i t a,hile theomeanloficlestesed younger agé\s‘_

givesthe most reliableleglaciatiorage Where there is noverlapbetween the uncertaintiese regard the youngest

age as anaximumage for deglaciationAt each site our new ages are compaogureviously published cosmogenic
dates of deglaciation or thinnirg ice streams at fjord mouths. In additiove also show‘C resultson dating marine
molluscs or onset of organic sedimentation in coastal lakes. Although not dating deglaciation, these dates serve as
minimum constraints for local deglaciatidviuch ofthis information has recently been reviewedSiyclair et al.

(2016) The six sites are described below, and the results are shown in Table 1 and Fig. 3.
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Table 1. Summary of °Be data from South Greenland.

Sample Latitude Longitude Elevation Sample Shielding Thickne

D N) (W) (masl) typet factor (cm)
Buksefjord
X1524 63.83957 51.73826 118 bedrock 1 4.5
X1525 63.83970 117 bedrock 1 5.5
X1526 63.83967 102 bedrock 1 6

Fiskenzesset

X1521  63.04961 50.99505 76  bedrock 0.999962 4.5
X1522  63.05008 50.99449 75  bedrock 0.999969 5.5
X1523  63.05016 50.99454 76  bedrock 0999969 5.5

Ravns Stors
XI519 6271573 50.40947 193  bedrock 0999986 7
X1520 6271573 50.40947 189  bedrock 0999986 6

X9364 6271799 50.41719 209  bedrock 1 4.5
X9365 6271770 50.41629 208  boulder 1 4.5
Avigaat

X1516  62.17882 49.80153 47  bedrock 1 7
X1517  62.17888 49.80107 44  bedrock 1 6
XI518 6217894 49.80064 42  bedrock 1 45
Paamiut

X1513 6185744 49.53121 65  bedrock 1 6
X1514  61.85734 4953098 61  bedrock 1 6.5
X1515 6185708 49.53045 60  bedrock 1 5.5
Sermiligarsuk

XI1507  61.32122 48.86104 57 boulder 0.999672 6
X1509 6132136 48.86013 61 bedrock  0.999704 5.5

F: All samples are coarse grained orthogneiss
T# : Italics: used in average/best estimate (see text)

"“Be ages were calculated using the online exposure age calculator former
the Baffin Bay production rate of 4.04 + 0.07 at g™ a” (regional SLHL) ()
A rock density of 2.65 g om™ was used and we assumed zero erosion. San
Italics: ages used for average calculations

Deleted: A complicationin using bedrock samplés exposure
datingis thechanceof inheritance in the rock surface. The knobby
terrainin SW Greenlands evidence that glacial erosion was not
uniform, but varié in intensity even over small distances. Therefc
the amount of inheritance may also varer short distances,
resulting inan age dataset that includ#d ageqCorbett et al.,
2013) We therefore considanomalousio | d ages as

outlierso, while the meanmliabef
deglaciation age|
1

Deleted: As noted above roblemin using bedrock samplésthe
risk of inheritance in the rock surfaceheknobby terrain is evidenc
thatbasal glacial erosiowasnot uniform, but varies in intensity ev:
over small distances. Therefotike amounbf inheritance may also
vary over short distances, resulting in a spread of old (&yebett et
al., 2013) We therefore
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Figure 3: Normal kernel density plots for t#éBe ages from six coastal sites in SW Greenland. The mean age

for each sitéblue)is calculated after excluding statistical outligesd), black: cumulative plot of all dates
(see table 1).

4.1Buksefjord
This site is locategt theouter margin of the strandflat, c. 15 km from thaincoastine and midway between the

mouthof Ameralikfiorden and Buksefjordgifig. 1). The three bedrock samples from this locality were collected
between 102 and 118 m a.s.|. aieldedagesof 14.4 + 0.8 ka (X1524), 12.5 + 0.6 ka (X1525) and 12.1 + 0.6 ka
(X1526). Weinterpretthe oldest age as an outlj@hetwo youngest ages have overlapping internal uncertaimdy

averagel2.3 + Q4ka, which we interpret athe time of deglaciation his site.

On the coastal mountains c. 10 korthe east°Be dateof bouldersfrom between 82 and 360 m a.s.l. gave
an average deglaciation agel10.7 + 0.6 kdLarsen et al., 2014At the mouth of the Nuuk Fjordd®nplex, 30 km to
the north, marine shelt the outer coagtave a minimuntonstraintfor thedeglaciatiorpf 11.4cal ka BP (Weidick,

1976a) while °Be ages close to Nushowed deglaciation at c. k& (Winsor et al., 2015b)This may imply that our
dates here are some centuries too old, although thefoatearound Nuuk Fjord indicate that the outer coast became

ice free while an ice stream still occupied the Nuuk trough
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42. Fiskenzesset
Three bedrock samples were collediethe outerarchipelaga. 6 km from the coastrom a small icescouredsland

c. 15 kilometres west of the Fiskenaesset settleffégtl). The samples were collecttdm 75-76 m a.s.| andielded [Deleted: X

ages of 13.0 £0.ka (X1521), 12.9 + 0.7 k&1522), and 13.9+0.8 ka (%6R3) The average, 13.3 #fka, is the oldest [Deleted: 5

deglacigion dateof our sitegFig. 1).

These agesnply that theGrlS margin here was close to the coasor to the YD Thisresultshouldbe
substantiated by other sources, but there iavadlableevidence from the adjacent coast to support or opihise
timing of deglaciationFarther north.at Sermilik Fjord 4C dates of marine molluscs show that the initial marine
transgression and retreat of tBelS from the outer coagirobably did not begin until a short tirbefore 10.5 calka
BP, and on codal mountainsiearby,'®Be ages from 450 m a.s.|. show that 8®S surface had thinneat c. 10.6 ka
(Larsen et al. 2014Even though these results come from a different troughditfezencein dates on deglaciation of
the coast of 2000 yeawgrrantsconfirmation. However, it should be noted thiégidick (1976b)considered the
Sermilik glacier to be the last to retreat from the shelf in this part of Greenland, while the ice sheet atiatgithie
north and south haalready beeice free for several millenaiIn areas to the soythlthough no direct chronology
exists to support this idea.

4.3. Ravns Storg
Four samples were collected on the island of Ravns Storg, in the middleagftipelago c. 5 km from the coa$Fig.

1). The samples wempllectedbetween 189 and 209 m a.svithin a radius of 200 miThe ages show a spread of more [Deleted: X

than 5000 yars:13.7 0.8 ka (X1519), 17.0 +1.7 ka (X1520), 11.9 +0.7 ka (X9364) and 11.5 0.8 ka (X9365). The two

youngest agesncludingouronly boulder sample (sampk9365) have overlapping internal uncertainties, and we

consider their average, 11.74&a, as te best estimate for the time of deglaciation at this site, while the oldssirage [Deleted: 2

outliers. From this area there is no supporting information on deglaciation history.

4.3. Avigaat
Three samples from the bedrock surface were collected from amitietinnerarchipelagoc. 3 km from the coast

andthe abandoned Avigaat settleméRig. 1). The samples were taken between 42 and 47 m a.syieldages of [Deleted: X

13.7 £1.1ka(X1516), 12.0 0.5 ka (X1517) and 10.3 2.5ka (X1518).Thevariable ageandtheir uncertainties are

large. Because these age®rlap, we consider the average of 1217 kgas the best estimate for deglaciation at this [Deleted: 6

site. Some suppotthat this might be generally corremimes from &*C age ofc. 11.3 cal keBP frombasal gyttja in a [Deleted: or
lakein coastaNerutussoq fjord to the sou(Rig. 1), giving a minimum age for deglaciation at this ¢ielly and [Deleted: X

Funder, 1974)

4.4. Paamiut
This site is located on a small iseoured islan@n the innerarchipelagoc. 5 km from the coast and close to tireuth

of Kuanersodjord and the town of Paami(ig. 1). Here three bedrock samples between 60 and 65 m a.s.l, are dated [Deleted: x
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to 12.5 £0.7X1513), 12.1 +1.3(X1514) and 12.0 +1.4 kéX1515). All threeagesoverlap within the internal
uncertainty and average?.2 + 03 ka.

Around Paamiut and anersogeveral studies have supplied be and'“C deglaciatiordatesfor the
outer fiord Asgxpectedthese deglaciation datéem farther inlandare somewhat younger than odf&e dates from
Kuanersodndicatethinning of theice marginin the fjordbeginning c11.7 ka, andby extrapolationretreat from the
fiord mouth at ¢.11.2 kéWinsor et al., 2015b)From a*‘C ageof 11.0calkaBP for basal gyttjin a lake8 km fram
our samples anarell below the local marine limitWoodroffe et al. (20143uggested that deglaciation could not have
been much earlier than11 ka.These results from nearby coastal localities therefalieate deglaciation c. 1000
years later than at our site. Much of this work concerned the ice streamame#§ogwhile our samples come from the
open coast to the south, and we suggest that an ice stream inather8odrough remained at the inneredhwhile the
adjacent coastal areas became ice free.

4.5. Sermiligaarsuk
From asmall islandn the innerarchipelagoc. 2 km from the coast and 12 km south of the Sermiligadjstdk we
collectedtwo samples from 5&nd61 m a.s.IOnesample isrom bedrockX1509)and ones from a tm-diameter
boulder(X1507). The o samples have widely scattered ages of 10.9 +2(X%&07, boulde) and 14.7 +0.8 ka
(X1509, bedrock with a large uncertaintyarticularlyin theboulderage Theoldest age isinrealistic for deglaciation
and interpreted as an inheritance outliére age of 10.9 +2.3 ka (sample X150)e of ourfew boulder dates, is
interpreted as closer approximatiofor deglaciation at this site. This age is the youngest for deglacadttba inner
shelf, but the island is also closer to the coast than any of the other sites.

Marine shells below the marine limit in the nearby outer Sermiligaarsuk Fgwelan“C age of 9.7 cata

BP, providinga minimum for deglaciation at this sif@/eidick et al., 2004)

5. Discussion

5.1.0verview of results from SouthwestGreenland
According to the criteria outlined above, two of the sites, Pagi®u® + 0.2 kan=3)and Fiskenaessét3.3 +06,ka;
n=3), containno obvious outlies, hence no obviousheritance implying deglaciation ageduring the middle YD
(Paamiut) and prior to the YDOFiskenaessgtAlso, Avigaat has overlapping uncertainti@glicating deglaciation in late
YD times, but with a large uncertaintyt Avo sites BuksefjordandRavns Storgone or two samplesreinterpreted as
beinginfluencegby inheritance, but the remaining clusterdicate deglaciation during nite tolate YD. Finally, at
Sermiligarssulonly one sample is considered free of inheritance, yielding a best estimate for deglacidioBarly
Holocene From this theresults although affected by inheritanagould point todeglaciation on the inner shelf in this
part of Greenlandt varying times betweehelate Allerad andthe early HoloceneHowever, at some sitése agesire
significantly older than expected from a comparison with previous dating of deglaciation at the adjacent coast.
At Paamiut, Fiskenaesset and Buksefjord, our ages are @p@oy2arolderthan deglaciation ages obtained

at nearby fjord mouth#\ possible explanatiomay bethat while the coastal areas became ice fredingeredin the
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major troughsnotreacling the inner shelf until the Early Holocene, as shown previously for ice streams in Disko Bugt

(Jennings et al., 2014hd suggested byWeidick (1976bYor our area in SuthwesiGreenland.

However, the offset in deglaciation ages, especiaiyoldesfrom Fiskensessetouldalsobeimpacted by a
small amount ofiniforminheritancen the bedrockasdemonstratedt Utsira, NorwayBriner et al., 2016)Uniform
inheritancemay influence the mean age from a clustezaning that several bedrock samples from adjacent sites could
all have experienced a similar amount of intagrie. his effect is considered fmarticularlyaffect bedrock and
boulders in areathatexperienced long ic&ee periods between brief maximum glacial ph¢Beser et al. 2016)The
landscape in the coastal archipelago is the result of intense ebgsicarm based ice, probably back through several
glaciationsandduring the better part of the last Ice Ageg. Nielsen and Kuijpers, 2013; Seidenkrantz et al., 2019)
andwe considethe type of deep, uniform inheritanasdescribed by Briner et al. (2016) to blikely in our samples.

A possiblymore likdy type of uniform inheritanceauld be ifthe ice margin readvanced, but faitecerode
the bedrock deeply enough to removeiBe signal from previous exposujEhis could have happenedring a YD

readvanceas suggestefbr this areaby Weidick etal. (2004)andLecavalier et al. (2014However, independent dating
is required to shovf any of these potential errors have affected the ages, especially those from Fiskenaesset.

In summary, thé%Be dates from the coast od@hwesgiGreenland although affected by inheritance
suggest that the ice sheet margin retreated on the inner shelf close to the coast at least since mid/lateSéhémes
dates areery olgcompared to deglaciation dates on the coast. This could be difietential ice margin behaviour in

and away from troughs gin the case of the oldest gge ice margin readvanaeverice freeland
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