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Abstract: The radiognic isotope compositigof strontium (Sr) and neodymium (Nd)
on the surface of the Earth amowerful took for tracing dust sources and sinks on
Earttb s s uTo fdifflecentiate between the spatial variabilities of aeolian dust
sourcesin key cryosphdc regionsat the three poles (includingd he o6 Thi r d
covering the high mountainous area in Asia, the Arctic and Antaycaaataset of
the SNd isotopc compositions from the terrestrial extremely cold or arid
environmentdn this studywas compiled, similar to the method of Blanchet (2019).

The databasédentified snow, ice,sand soil (loess) sediment and rockfrom the
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modern andQuaternary periaslof the three polebased or®0 different referenceand
our own measurement dataith a total of1989 datapoints 206 data points with
different grain size and 209 datapointswith fraction measuremesnitThere are485
data points from th&hird Pole, 727 data points from the Arctic, andk¥’'7 data points
from Antarctica.The sampling and measurememgthods of these data anéroduced
For each pole, geographical coordinates and other information are proMigechain
scientific purpose of this dataset is poovide collecive documentatiorand our own
measuremestfor the S-Nd datasetwhich will be useful for determining the sources
and transport pathways of dustsnow and ice, rive andoceas at the three poles
and to investigate whether multiple dust sources are present at each of th&tpsles.
dataset provides exhaustive detailed docuatem of the isotopic signatures the
three poles during specific time intervalsthe Quaternaryperiod which are useful
for understanding the sources or sigksieolian dust or sedimentsthe three poles
The datasets are available from tiidational Tibetan Plateau Data Center
(https://doi.org/10.11888/Cryos.tpdc.27210W et al., 2022)
Keywords: Radiogenic isotap dataset Third Pole, Arctic Ocean,Greenland and
Antarctic ice sheetf)ust provenances.
1. Introduction

The role of mineral dust in the Earth systertends well beyond its impact on
theenergybalance and involves interactions wilie carboncycleand glacier melting

on global scalesSkileset al.,2018; Shao et al., 20)1The transport of dust from the

low mid-latitudes, which contain major deserts that are dust sources, to the Arctic

regionor AIS is sensitive to amplified higlatitude climatic variability Bory et al.,
2003a; Bory et al., 2003b; Lupker et al., 201@mbert et al., 2013Struve et al.,

2020. The isotopic compositions of the radiogenic isotogg®ntium Gr) and
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neodymium Kd) are powerful took for tracing dust sourcesnd sinks because their
characeristics aresignificantly differenton the surface of the Eartfincluding snow,
sand, sediment, loesndaeolian deposijgGrousset et al., 200%hen et al., 2007;
Xu et al., 2012;Robinson et al., 2031 Therefore, the combinationf different
isotopc signaturesspecifically 8’SrféSr and'*Nd/A*Nd (expressed aklq(0)), has
provento beuseful in discriminahg different dust source aremsEarth science

Thetransport of aeolian dust from natural desert regions has alsodeedified
in moden snow and ice recordsd the third poldased on SNd data(Wu et al., 2010;

Xu et al., 2012; Du et al., 2015; Dong et al., 20M8any studieshave focused on

dust transport from the western Chinese desertse€hinese loess platedCLP),

Pacific Oean and evethe Greenlandce sheet(GrlS) (Biscaye et al., 1997hen et

al., 2007 Wei et al., 2021)However, it is still a controversial issur example

recent results have emphasized that aeolian dust from local sources contributes
significantly to high mountain glaciers (Du et al., 2019a; Wei et al., 202hyl
aeolian dust from various source regions, including the Saharan Desert in North
Africa andthe Gobi and Taklimakan Deserts in Asia, is transported to the Greenland
snow and iceandthereare still great uncertainties (Han et al., 2018).

The S¢Nd data insnow layers at the Berkner Island ice sheet in western
Antarctica, for most of the yeaayedata support scenarios that involve contributions
from proximal sources (Bory et al., 2010)he S¢rNd data from insoluble dust in
snow samplesrom East Antarctica indicate that lomtistance natural dust primarily
originates from Australia and that local dust originates frorfree areas (Du et al.,
2018).The SNd datain the Taylor Glacier @ro-age ice samples and snow samples
from Roosevelt Island could be a mixture of at least two local sources (Winton et al.,

2016; Aarons et al., 2017yhe S¢Nd data from East Antarctica ice cores during the



76  Holoceneindicate a welmixed atmospheric bagkound involving a mixture of two

77 or more sources in th&outhern HemisphereSH) (Aarons et al., 2016, 2017;

78 Delmonte et al., 2019)he amount of isotopic information is currently adequate for

79 Patagonian and neatagonian mineralustexported from sotern South America

80 andthe East Antarctic ice sheet (EAI${rousset et al., 199Zaiero et al., 2007,

81 Delmonte et al., 2010a, b, 20I®elmonte et al., 2013; Blakowski et al., 20 A&rons

82 etal,20ly Maj or efforts have at ofeherigiralthe o sol v
83 potential source aredlat contribute dust to the Southern Oc€a®) andthe whole

84  Antarctic Ice SheefAlS) (Gili et al., 2021) However,Sr-Nd data in the eme AIS

85 have anuneven distributionMeasuringSr-Nd stable isotopic copwositions in ice

86 coresfrom Antarcticais a major challenge

87 As much SiNd data were measured, these data characteristics and measurement
88 methodswhichis necessary to reassess these data on the dust souteese remote

89 regions Therefore, the amoumiof SFNd data measured in snow, soil, sediment, sand

90 and other samples should be integrated into a dataset to better serve the environmental
91 and climatic sciencestudyingthe thirdregionsin the future.The answers to these

92 questions have been hinderegla paucity of SNd data,which provide information

93 on thelocal and potential dust sources. For these reasons, we measiieéd&a in

94 some samples and collectedNgt data in the literaturat the three polegFig. 1,

95 Table ). Therefore, the objewe of this work was to produce a compilation of

96 published and unpublished data from the three paledthe specific time intervals of

97 SrNd data were limited to th®uaternaryperiod. Asan example,the moderndust

98 (Holocene)in snow or iceand sedimensamplecontributions fromthe three poles

99 were further discussedand the potential dust transport paths in Greenland and

100 Antarctic ice sheetwere tracedSimilar to the method dBlanchet (2019)here, we
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compile published and unpublished-Mt data wih an integrated filtering system
from threeremote poles, in which these data were collected in extremely cold or arid
environments, and most of the data were not included in the previous dataset. The
dataset will help tracemodern natural dust, reconstryast environments, and extend
the database of terrestriahd maringadiogenic Sr andNd isotopedatain the Earth
and environmental sciences.
2. Samplemeasurement and datgprocessing
2.1 Sample collecbn and measurement

SrNd data n snow sam, soil, cryoconite,loessand sedimensamples were
collected fromour own research and literature from three pdles he o6 Thi r d
covering the high mountainous area in Asia, the Arctic and Antar¢kc)1). SFNd
data inthe Third Pole cover the area of 460 23N and 106°to 61E and included
datafrom arid deserts and mountaiis northern China (Fig. 2) SrNd data inthe
Arctic from the high Arctic to the sulrctic areasand S¥Nd data inAntarcticarefer
to the area including the entire Antarcticntdaent, theAlS, and the Antarctic
Peninsulg>6035). S-Nd data were collected from Australia, southern South America
(SSA), southern Africa (SA) and New Zealand (Fig. The cryoconite samples
indicate thathe mixtures and/or aggrags of these biatiand abiotic impurities on
glacial ice, were collected at different elevations in glaciers (TabIBote thatthe
SrNd data fromthe snow, ice coresurfaceaeolian dust, deposit samplesd the
ages of these samples ammost alllessthan one million. Thereforethe ages of
Sr-Nd dataarelimited to the Quaternary period this dataset

Two sand samplegrom Kangerlussuag, West Greenlangre collected Four
sand samples collectaxh King George Island and eleven sand samples collexted

Inexprestble Island in the Ross Sea, West Antarctica, were measured in this study. In

Pol
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general, the upper 2 or 5 cm of surface topsoil (sand) was collettted trowel and
stored in precleaned plastic bags or botflédse sedimentsampla from shelves and
ridgesin the Arctic Ocean(AO), which weremostly retrieved from core archives,
weresubsampled in the upper surfaxdfahe coretops (withrare exceptions) (Maccali
et al ., 2018) . Di ffer 38 ms68§am,i n< &5 zeem g <
e m f r aandtbullg of surface sodr sand were extracted by the sieving method
(Chen et al., 2007; Maccali et al., 2018; Du et al., 2018, 2019a, b; Wei et al., 2021).
Snow samples were collected from the snowpit at a vertical resolutioi?6f 5
cm, following thecleanhands protocol with sampling personmvegaring integral
Tyvek® bodysuits, nonpowdered gloves and masks to avoid possible contamination
(Xu et al., 2012). In this studgne 1.0 m snowpit with resolution ofl0 cm was dug
in the East Greenland icees#t (GrlS), and four fresh snow samples (M1, M2, M3 and
M4) were samplean sea ice in thérctic Ocean (AO) during fulfil mission of the
Multidisciplinary drifting Observatory for thet&ly of Arctic Climate (MOSAIC)n
October 2020Surface fresh snow {20 cm) samples at different resolutions (with
different thicknessesyidths and lengths) in Greenland and Antarctica ice sheets were
excavated and placed in 5 L Whirhk bags (Du et al., 2018; Du et al., 28189).
Three horizontal snow layers were cotkd for Greenland and Antarctica snowpits
(Bory et al., 2003b; Bory et al., 2010he dust irtheice corewas extracted using the
same method abat for thesnow samplesSnow or ice core samples arearlybulk
samples ohave different grain sizes . 2 € m, > 0.45 e€m,) > 0.
(Du et al., 2015, 2019b; Bory et al., 2003daBory et al., 2010; Lupkest al., 2010;
Wu et al., 2010).
2.2 Data processing

SrNd isotope dates from snow, ice cor® sand sediment, soil and loess

<]

45



151 samples fromthe Third Pole, Arctic and Antarctica were compiled. Data were
152  collected from 90 different references witB44 data pointsin total, 485 data points
153 were collected fronmthe Third Pole, 727 data pointswvere collectedrom the Arctic,

154 and777 dat pointswere collectedrom the Antarctica In addition 259 data mints

155 were collected from the Pahird pole and 181 datagnts were included fronthe

156 potential source aregBSA9 of SH. Details of geographical coordinates and original
157 information can be faud inthis datasetand he locations of these samples are shown
158 on maps. To keep the naming scheme unifdhma,dataset assembled the names of
159 each sample based on the work by Blanchet (20I®)is datasetwas built by
160 incorporating data fronthe literatwe and our own database; in particular, ynits
161 source or sinkand geographical coordinates are markethexdatasetNote that the
162  SrNd datawhether represersiource or sinknformation which need determine based
163 on the detail depositional environmeat distribution For examples, the loess
164 samples fronthe CLP representhe sink, which it also represent the dust source for
165 the Pacific OceanTherefore, these samples were marked with mixtdred the
166 sediment samples from the coast of SO or AO (River®une sand) were also
167 marked with mixtureAn overview of the input data is shown Tiable 1 The study

168 focuses orthe large amounts of different data, including data on snow, ice, sand, soll,
169 loess, sediment, etc. The data are baseoh our own measuremds, author
170  contributions (data published) and literature searches.

171 All subsequent procedures were performed in clean lab facilltressand loess,
172  sediment,cryoconite and duséextraced from snow or ice core were generally
173 digested with ulapue acid (HNOs, HF and HCIQ or HNG;, HF and HC), and
174  8'SrPSSr and “3NdA“Nd ratios were determined by the different types of

175 thermoionization massspectrometry or multiple collector inductively coupled
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plasmamass spectrometr$r-Nd values,with uncertainies expressed as2 G | (D
standard errors of the mearjan also be found in the original referencédhe
143N d/A4“Nd isotopic compositiols expressed as:

Wa(0) = (A*3NdA*Nd)sampid(“**NdA“Nd)cHur-1)>%10%, where 4 NdA“Nd)cHur
= 0.512638 where GHUR stands forchondritic uniform reservoir and represents a
presentday average Earth value *NdA*Nd)chur=0.512638 (Jacobsen &

Wasserburd 980.


https://www.tandfonline.com/doi/full/10.1080/17518369.2018.1442982

183

184

185

186

187

Fig. 1. Map of the saplingregiors in the three poledfird Pole: datawerecollected
in the area of 40°to 23N and 106°to 61E, Li et al., 2020 Arctic: from the high
Arctic to the subArctic areas data were collected 69°N in this region; and

Antarctica data were co#icted >60S in this region which are indicated with
9
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different coloued circles in this study(The background of this figure is from
ArcGlIS).
3. Data descriptions
3.1. Reliability assessment for the difference in Sr-Nd based on grain sizs
lithogenic and measuring methods

The grain size effect in different samples resulted’8r£°Sr ratio and (a(0)
variations For surface aeolian sarahd marine sedimersamples, the variations
size-separated’SrPeSr valuesare slightly affected by grain siz&Chen et al., 2007;
Tiken et al., 2002)The Sr isotope ratios in loess frottne CLP tended tdoe higher in
the fine fractionand were muclnigherin the <2 pm fraction thann other coarser
fractions (Rao et al., 2008{owever, the variations the 8’SrF®Sr isotopic ratios in
alpine soils ofthe Tibetan Plateau are not clearly related to ¢hdonate effect and
grain size effect (Lin and Feng, 2013)4(0) values clearly exhibits the grain
sizedependent variabilitypecauséhq(0) valuesseem not to be fractionated between
mineralogi@lly different grainsize fractions during the sedimentary cycle (Tiiken et
al., 2002; Xie et al., 2020While a subsantial proportion of SNd isotoge values
showedenrichment in the coarggained fractio < 6 3 -6e3m, ¢ B0 1eOm and
<10e m{Xie et al., 2020)Within the isotopically diversendus delta sedimenbulk
isotopic compositions are estimatedtodeie on aver ageunitsandt han
#).0099 for 8'Srf°Sr values for any sediment as a result of mineralogy, grain size
distribution, and analytical error (Jonell et al., 2018).

The Uia(0) signaturs of the lithic fraction of the sedimentsetaken asa robust
circulation and hydrologic proxiesipplicablebecause of its different origins across
timescales (Revel et al., 1996; Abbott et al., 20Rwever, SiNd isotope ratios in

the lithogenic sgiment fraction represent a complex mixture (Meidhat al., 2016

10
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213 Bayon et al., 2021 The widespread influence of lithogenically sourced neodymium
214 on aut hi(0y bad ibeen deémonstrate@Guch as, here is a strong linear
215 rel ati onshi p ndDpandweeteigenitd.@)t(r=0.86, a3871)Therefore,
216 the sediment characteristics artktrital isotope recordshouldbe considereavhen
217  used(q(0) data(Abbott et al., 2022 The differentacid leaching methods also have
218 an effect onthe Sr-Nd isotopic composition in the silt and clay fractionsmarine
219 sediments(Walter et al., 2000 Loess samplesrom the O.P and cryoconites
220 (including surface dust) fronfigh mountain glacierbad obviously highe?’Srf°Sr
221 ratios afte acid treatment than befor@Rao et al., 2016Nagatsuka et al., 2010,
222 Nagatsuka et al., 2019n addition, (a(0) of the leachable in the surface sediment
223 samples implied the North Atlantic deep water circulation pattSsniNd data in
224  Fd Mn fractions of marine sediments can be used paleoceanography to infer
225 transportation of terrigenous matergadchangesn bottan-water circulation (Bayon
226 etal., 2002Asahara et al., 20)2

227 Therefore,assuming that SXd data in differentnediain this datasetvereused
228 for interpreting SrNd isotope compositions in terms of provenanead
229 paleoceanographythe grain sizes, lithogenic and measurement methods these
230 isotopic datanust be considerdor betterillustrationusing these data.

231 3.2The Sr-Nd data characteristicsof glaciers atthe Third Pole

232 Table2 and Fig.2 provide an ovenew of theinformation ¢he serialnumberof
233 glaciers; sulregions; glacier name; name of the sampling site where the samples were
234 taken sample type, age, elevatipiongitude and latitude and elevat)oftom the
235 Third Pole. The dust in snow or ice in tRehird Pole absolutely originates from RS,

236 therefore, SINd data in these samples represdhe characteristics of sink&nd

237  Sr-Nd data from the local or arid deserts sand or soil represents the characteristics of

11



238 PSAs.As an exaple, the isotopic signatures insoluble dustof these snow/ie
239  (sinks)from theThird Pole can be traced that which originate from the possible PSAs
240 based on those $td data andjeographicharacteristics isand (soil) samplefsom

241 the local exposed bedrock almhg-distance dust transport of arid deseftise sane

242  Sr-Nd measurement methods were used in tisesgevsamplegXu et al., 2012Du et

243 al.,, 2015, 2019a; Dong et al., 2018, Wei et al., 2019, 2021), and a similar
244 measurement method was usedhose sand or surface dust sammpl€hen et al.,
245 2007; Nagatsukat al., 2010).The data results seem to remain fully consistent with
246 these references.

247 The sorting criteriafor determining PSAs based anountainsand glacies
248  distribution geographic featureandisotopic valuegsnow or ice from th&hird Pole

249 glaciers sand (soil) from local and arid desertsk isotopic subregions across the
250 entireThird Pole were dividedas follows (Fig. 2):

251 Regionl: Samples fromglaciess locaked in the Altai Mountainsinclude snow
252 samples from Musidaglacierand Altay, and sandample from the Gurbantunggut
253 Desert with (a(0) values from -6.6 to -1.2 and 8’Srf®Sr values ranging from

254 0.70548300.71480T h e  h ing{Oh \valses wee observén this region(Chen et
255 al., 2007Xu et al., 2012; Du et al., 2019a)

256 Region It Samples fronthe glaciess on the mrthern margn of the TP include

257 snow samples frorthe Tianshan MountaingTianshan Nol glacier and Miaoergou
258 ice cap)and Kunlun MountaindMuztagata) as well assand samples from the
259 Taklimakan Desertw i t n&0) luesfrom -11.8 t0-6.9 and 8’SrF®Sr valuesfrom

260 0.70842t0 0.72841(Chen et al., 200Mlagatsuka et al., 2010; Du et al., 2015; Xu et
261 al., 2012Wei et al., 2019

262 Region Il The S-Nd isotopic characteristiasf theglaciers and sand/soll in the

12



263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

interior of the TANclude Ukg(0) values rangingrom -10.5 to-8.6 and®’SrfSrvalues
from 0.7131920 0.721786Xu et al., 2012Du et al., 2019a; Wei et al., 2021)

Region IV The SrNd isotopedata from snow and sand (soil) samplésom
glaciers inthe Himalaya Mountains (East Rongbuk, Jiemayangzorand Yala)
include (La(0) values rangingrom -28.1to -10.5 and #’Srf®Sr valuesrangingfrom
0.7245420 0.757407Xu et al.,2012;Wei et al., 202).

Region VV Samples fromthe daciers in the Qilian Mountaingclude snow
samples fronthe Qilian Mountains and sand (s@hd loess) samples from the Hexi
Corridor, wi tnk(0) Mdluesfrom -15.7 to-7.0 and®’SrPSr valuesfrom 0.712349 to
0.73211(Wei et al., 2017Pong et al., 2018)The end(0) values have an increasing
trend along theHexi Corridor from west to east:15.7-12.9 for Laohugou No. 12
glacier (local soil:-13.6),-13.7 -8.58 for Qiyi,-13.8-13.6 for Shiyi glacier (local
soil: -13.8-13.6), -12.1/-12.0 for Dabanshan snowpack, andl0.9-7.0 for
Lenglongling glacier (Fig2, Dong et al., 2018). It is very clear thatsed on local
soil dataregional dustmakesa significant contribution to tiseglaciers.

Region VI Samples fromthe glaciers in the eastern TiRclude snow and soil
samples fronthe Hengduan Mountains ~ w atO)valuésfrom -17.1 to -10.1 and
87SrfSrvaluesfrom 0.7171450 0.735863Xu etal., 2012; Dong et al., 2018

There isanincreasing?’SrF°Sr trend from north (region 1) to south (region V),
and there i decreasingng(0) trendfrom north (region 1) to south (region V). The
maximumé&’SrPeSr ratios and minimurand(0) values were observéa region V(Fig.
3). The S¢Nd datain the Third Pole have relativey narrow ranges with distinct

features, while the largest uncertaiywas observed from Region ¥ig. 3).
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Fig. 2. The glacierand desert distributions in western China (the different coloured
oval and rectangular shapes represenssbregions(PSAsand glaciers(Tianshan,
Kunlun, Qilian, Himalayas and Hengduan tdains) inthe Third Pole pink
numbers and white rectangles represent 22 gla¢sgsw samples were collected
from these glaciersfor which the names of glaciers are shown in Tablan2 the
numbered circles represent the ten deserts or saedgof China (1.Gurbantunggut
Desert 2.0Ongin Daga sandy land, 3. Horqgin sandy lahdHunlun Buirsandy land, 5.
TaklimakanDesert, 6. Qaidam Deseit, Badain Jaran Desert, 8. Tengger Desert, 9.
Hobq Desert, 10. Mu Us Desgrand green solid circles repeesg sand/soil samples

(this figure was created with ArcGIS
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Fig. 3.Box plot for the SiNd isotope signatures othird pole PSAs and snow samples
Samples are located in eaBP¥SA regionbased on the data from TablgtBe number
of sanples for each sulegion arepresentedn>5)). The horizontal line within the
box is the medigrand the squaremethe mearSr-Nd valuegred rectangles for sand
or soil samples and green solid cycles for snow samplég interquartile range is
represented by the lowand upper boundaries of the boxasd whiskers indicate

confidence intervals of 1.5 times the interquartile range.

3.2.Sr-Nd data from the Arctic

Considerable SNd data have been obtained from modern snow/ice samples from the
Arctic andsurface(including sea icetransportedsedimentys sedimentfrom the AO,

which coversthe entire Arcticand represents the characteristics of s{fkg. 4). The

datapoints are presented in Tabl8. S-Nd datafrom arid desertsEast Asian and
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Saharandeserty have beencompiled in previous datasset(Blanchet et al., 2019;
Robinson et al., 2021 and thesedata are useful for tracing terrigenous material
transportin the Arctic. For userfriendly selection ofthe S¥Nd dataaccording tathe
modern environment characteristand the geographical locatio8-Nd data from
the deep ice corarenot included in Fig5. We compared thé&sr-Nd data fromthe
surfacesnow(sink) and marine sedimei@ink or soure) samples irthe Arctic (Figs.

5 and §. Based ortheisotopic signk of these samples, geologic wnddjacenseas
and drainage basins of the main river systems in the AtlkBcS¥Nd patterns can be

divided into12 subregionsaccording tdMaccali et al. (2018).
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Fig. 4. Sampling distribution sites in the Arctic. e types of sampke are denoted
with differentshapes and calios (Table 3).(AO: Arctic Ocea; BCS: BeringChukchi
Sea; BS: Barents Sea; CAA: CarmadArctic Archipelagg ESS:East Siberian Sea
KS: KaraSea LS: Laptev SeaSV: Svalbad) (this figure wasreated with ArcGIp
3.21 SrNd data from snow/ice and sand samples of the Greenland ice sheet
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SrNd datafrom the East Greenland Ice Core Project (EGRAR) the North
GRIP (NGRIP)were measuredia snowpits S-Nd datawerealsomeasuredn GRIP,
GISP2andNEEM ice core, andRenland, Site AlHans Tausen and DyesBallow ice
cores. S-Nd dataexhibit large differencesn thesesampleqFig. 5. The S-Nd data
indicatedthatthe dustsourceswere variableand showedcomplicateddust sourcgin
the same locationfor NGRIP snow(Bory et al., 2002Bory et al., 2003b)As much
more S¢¥Nd data from the sand, soil, cryoconite, moraine, and englacial dust samples
in the periphey of the GrIS wererecentlymeasuredNagatsuka et al., 26), 8’SrfeSr
values @ high and th&\q(0) values arethe least radiogenic in these samples (Table
3). Compared with Sr data in NGRIP and EGRIP snow(tsy et al., 2002; Bory et
al., 2003b) much larger variations were observed ¥@r£°Srin the EGRIP snowpit,
and relativelylower 8’Si/®Sr values were aerved in the NGRIP snowpithe (d(0)
values inthe interior of the GrIS are relatilye consistent, while the large differences
areobserved at the peripheof the GrIS. Therefore, ithough he S¢Nd isotoge ratios
indicatedthat Asian desertsnight be the main dust source for the Gri& icefree
region around the GrIS might be another source for the interior GHSd data in
sediment samples collected from the Scoresby Sund region by Simonsen et al. (2019)
are as follows: th&Srf%Sr ratios range from 0.709689 to 0.736137 a n cha(0f he U
values range froml5.7 t0-10.1.Combining SfNd values in snow (Renland, Site A,
Hans Tausen and Dye &8nd Dye 3 shallow ice core samplas proposed blupker
et al. 010, the local dust sources may contribsigme of thedust to tke inland
regions andhe Sahara isalsothe most likely additionaPSA Theslocal dust for the
free ice of the GrIS may have been neglected in previous studies

The mainstream view of the provenance of dust in inland Greewxleepice

cores(GISP2 and GIP) is that the dust is frorthe eastern Asian desefthe Gobi
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andTaklimakanDeserts) based on the b&stNd datamatches during the last glacial
period (Biscaye et al., 1997; Svensson et al., 20Qfvai et al., 2015).
High-resolution Sr isotope data from the Greenland NEEM ice core suggested that
there was a significant Saharan dust influence in Greenland during the last glacial
period (Han et al., 2018)lhe Sr-Nd data( > 5 in higlocene RECAHce core
samples are attributed to proximal dust soyrbes/evertheresolutionof the data is
approximatelyone thousand yeafSimonsen et al., 2019 owever,the SfNd data

in Greenland deep ice core samp{Bsscaye et al.,, 1997; Svensson et al.0®@p

which have low resolutions and represent multiyear averages with no seasonal or
interannual variations (60 to 200 cm or-B80 years), need to be considereden

usng some data

Fig. 5. 8’Srf%Sr and(k4(0) datain snow or ice co® and sand/soil samples from
Ny-Alesund, Svalbard an@rlS (this figure was created with ArcGIS

3.22 Sr-Nd data from snowand sedimentsamplesin the Arctic Ocean
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