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Introduction

Experimental
Mineral dust measured in /.Xmarc(ic ic.e cores is a unique tool Sampling 4
to reconstruct palaco climate variations, but even the
knowledge about present day dust in Antarctic snow is still The samples were taken in polypropylen tubes, which were pressed into the snowpit walls. For the investigation of sition the tubes
very poor. In this study we analyzed different proxies of were precleaned in 3 different acid baths (1:4 HCI, 1:4 HNO,, 1:10 HNO,) and rmacd with ullrapurc water. After sampling, the lubcs were packed
mineral dust (particle concentration, size distribrution, into two polyethylene bags and kept frozen until analysis. il oW mwow o

Snowpit Kohnen-Station
75°00'S, 0°04 E, 2890 m a.s.1.
——— 2 m deep, 2 cm resolution

elemental composition) in snowpits from Berkner Island, a
coastal influenced site, and from Kohnen Station located on

. - o o . Measurements of particle distribution
the plateau, in order to investigate differences in the transport

behaviour of dust from the source to its deposition site and For the particle concentration and size distribution season 2003/2004 .
how this might change during the year. the samples were measured within 15 minutes after ] mean annual accumulation rate: =
e . 62 mm w.eq —

melting with a laser-sensor device (A=670 nm). A

Fig. 1: Sampling in the s it at Kohnen-Stati
cross-calibration with a Coulter-Counter was made ' Ampiing tn the snowpit at Rohnen-Station

Results N N - L ». Snowpit Berkner Island
b.y us.mg >am1?lcs from the EPICA deep-drilling- g 79° 34' N, 45° 39' W, 880 m a.s.l.
Particle concentration sites in Dronning Maud Land and on Dome C for 2 m deep, 2 cm resolution
. .. particles <5 pm and samples from G and ! season 2003/2004
As Berkner Island the particle Foncenlrauon is lf)w (3.75 ng/ml spherical particles for particle >5 um. To determine 0w W e seas f i -
without very pronounced particle peaks), we find not a clear blank-levels ultrapure water was measured before Meas cofel ale ", mean annual accumulation rate:
seasonality, but a slightly increase of particle-concentration in easurements of elemental composition 130 mm w.eq

< " and after the samples. The measuring range of the

winter. There are very prominent peaks at 122-136 cm depth | 1 ¢ censor is between | and 10 um. Each sample For determination of elemental composition the samples were processed and measured in
(year 2001), as shown in 11‘g.4.‘This event is also detected in | oo oacied at least three times using a sample  cleanroom laboratories at AWL. After melting the initial sample volume was approximately 20
S nvi S volume of 4-10 ml. ml. The samples were treated under pressure with a full-acid digestion (HNO;, HF, H,0,) and
At Kohnen the particle concentration is higher (6.7 ng/ml), we enriched by a factor of 10 (ﬁg. 3). Trace a}nd ul}race ele{nen} anal){ses were carried out wi(h'an
ICP-MS (ELAN 6000-Perkin-Elmer/Sciex) in combination with membran desolvatation
system MCN 6000 (Cetac) and a 100 ul PFA nebulizer. The instruments setups are shown in
table 1 and 2. As internal standard Rh was added to each sample. The method detection limits -
(MDL) of the measured elements are given in table 3. The MDL depence on the method of ~ Fig. Setup of full acid digestion under
sample preparation and was calculated as three times the standard deviation of 91 blank  pressure for sample treatment and

find a clear seasonality in the particle-concentration with a
maximum in winter (Fig.5).

Chemical composition

Additional the concentration for Fe as a tracer for mostly

. . . . . enrichment before ICP-MS analysis
insoluble mineral dust particles is shown in fig. 4 and 5. For treatments, Y
Kohnen station there is a good agreement obvious in the depth Tab. 1: MCN 6000 parameters Tab. 2: ELAN 6000 parameters Tab. 3: Method detection limits ( 3 o criteria, n=91)
range from 16-58 and 76-96 cm. Parameter Setup Parameter Setup Element | MDL | Element | MDL | Element | MDL | Element | MDL
. . . Argon flow 1,88 Vmin izer g i SLi 2 ppt “Ni sappt | mcd 1 ppt 10Gd 1 ppt
At Berkner Island are only some few peaks for Fe which reflect < £ o Ty Nebulizer gas | 0,7 ml/min d U d PP L i
the particle distribution. The prominent peaks for particle wogen flow mymin Lens voltage '"Rh | 4,75V *Be 1ppt “Cu_ | 02ppb | tCd Lppt 4Dy | 04ppt
concentrations at 122-136 cm correspond very well with the Sample uptake rate ~ 100 pl/min Plasma 1450 W *Na_| 80ppb | ®Zn | 26ppb | "SIn | O3ppt | 'Ho | 02ppt
e e . y L — - s 24 0, 138 106
glsg‘lbuuon :;r Sc‘d ;all clclmcnli hk(: l\::" Mgl.dCba (fig. ()f)f Thhf . R R From tab. 4 it is obvious that the mean con- Autolens on - Mg 18 ppb Cu_| 02ppb Ba 88 ppt Er 0 ppt
1: lﬂg 100“ ?0 ! edEXP ﬂmel )’é .h ‘Coul o an: e hEC l:) Fig. 2: Laser-se.nsor-setup, for particle size centrations for sea salt elements are higher at Plasma gas 15 Vmin =Mg 1.5 ppb. Zn 28ppb | WLa 1 ppt 9Tm | 0.2 ppt
chemical reactions  during - atmospheric  transport - whereby and -concentration measurements Berkner Island, while the mineral dust tracer Auxillary gas 0,8 V/min BN 21 ppb ®Ga 13 ppt 1Ce 2 ppt yb | 0.4 ppt
insoluble particles are produced. N . . N i on N
. show higher values at Kohnen. Anthr g WK 2.8 ppb 7As 11 ppt ipy 0.4 ppt USLu_ | 0.2 ppt
tracer elements show slightly higher concentrations at Kohnen. All elements show a high variability. Dwelltime 10 ms ©Ca | 36ppb | e | 04ppb | toNa 1 ppt 201ppy 12 ppt
i . N .. . Detector mode Dual "
H Tab. 4: Mean element concentrations with standard deviation as well as min. and max. Selingt 500 #Ca 4.0 ppb #Se 38 ppt 145Nd 1 ppt 2571 6 ppt
H . o . N ettlingtime s
§ values for pits as well as the dep: rate at Kohnen station and Berkner Island 2 K sty 15 ppt $Rb 4 ppt 4Nd | 08ppt | 2Ph 12 ppt
Kohnen Berkner Island ™ i s al sce | oapph | wsr 39ppt | Sm 1ppt wpb | 11 ppt
A\ y Element | Average | Min. Max. Std. dev. | Flux m?2a’)| Average | Min. Max. Std. dev. | Flux m2a’ is strong variabilty is also
VAT AN e WL ) o il (ug ) 9 g ) ong Y sMn | Oippb | St | 33ppt | wsm | ippt | ™Pb | 13ppt
R R "L | 64ppt | 05ppt | 44ppt | O4ppt 040 56ppt | nd. | 63ppt | 05ppt 073 shown for some selected ele- -
} } } } | %Be | 07ppt | nd 18ppt | 02ppt 0.043 025ppt| nd. | 95ppt | 02ppt 0033 ments in fig. 4-7. There is a SFe | ldppb | Y Lopt Eu Lppt B Lppt
2000 20 2002 2001 2000 2Na | 27ppb | 68ppt | 327 ppb | 0.7 ppb 1674 213 ppb | 8.2 ppb | 1491 ppb | 7.6 ppb. 27690 clear lity in the sea-salt S7Fe 1.5 ppb. WAg 2 ppt 199Ky 1 ppt 22Th 1 ppt
. . e 2Mg | 7.9ppb | 1.4ppb | 65ppb | 0.2ppb 490 29ppb | 1.1ppb | 176 ppb | 1.0ppb 3770 S S SNi e 2
Fig. 4: Particle and Fe concentration as well as Delta 30 9 | 79p0 L peo_ 0.2pe! pe> | 1.7 PP Pe L - 1 at Berkner Island. SNi | SSppt | "™Ag | 2ppt | 'Tb | O3ppt | WU | Odppt
(temperature proxy) at Berkner Island “7AI_| 42ppb | nd. |1015ppb| 8:8ppb 2604 57ppb | nd. | 459ppb | 02ppb 741 . wCo o
P! Proxy, WK 28ppb | nd. 10ppb | 70ppt 174 11ppb | 0,6ppb | 66ppb | 0.3 ppb 1430 At Kohnen sea salt sol is
T ZNa “Ca | 7.8ppb | 0.7ppb | 94ppb | 0.2ppb 484 11ppb | 1.0ppb | 53ppb | 03ppb 1430 not the dominating source,
20 A P, v 41 ppt nd. 0.8ppb | 2.8ppt 25 25 ppt n.d. 0.9ppb | 39ppt 33 but shows also a seasonality with
—— Method detecton mit(algnec) 2Cr | 02ppb | nd. | 1.9ppb | 82ppt 124 65ppt | nd. | 08ppb | 45ppt 85 maxima in winter.
“SMn | 01ppb | nd. 1,7ppb | 43 ppt 6.2 26 ppt n.d. 0.4ppb | 1.8ppt 3.4
%Fe | 4.1ppb | 0,6ppb | 52ppb | 0.1 ppb 254 29ppb | nd 50ppb | 57 ppt 377 Mineral dust aerosol is the dominat
—— 25 sNi | 0,1ppb | 28ppt | 1.4ppb | 25ppt 6.2 63ppt | nd. 08ppb | 1,6ppt 8.2 source at Kohnen and shows a clear
f . 9 59Co 14ppt | nd. 0.1ppb | 03ppt 0.87 7.3ppt | nad. 85ppt | 0,5ppt 0.95 seasonality with maxima in winter.
< 64Zn 14ppb | 2,7 ppb | 105ppb | 10 ppb 868 4,1ppb | 1,2ppb | 12ppb | 0.1 ppb 533
%Cu | O1ppb | nd. 1.4ppb | 54 ppt 62 S2ppt | nd. | 13ppb | 43ppt 6.8 Taking into account the yearly
“Ga 37 ppt nd 1.2ppb 0.6 ppt 238 19 ppt nd 0.5 ppb 0.7 ppt 25 i rate it can be seen 0 8 16 24 32 40 48 56 64 72 80 B3 96 104 112 120 126 136 144 152 16 168 176 vAA 192 200
r= N ! o o)
R = %Rh 84ppt | 1.3ppt | 48ppt | 03ppt 5.2 9,1ppt | 1.8ppt | 35ppt | 07ppt 12 from tab. 4 that the flux for sea salt - - - -
c: 4 1 4 2 N  m mme mor mw Totn 15b7 T s o
i a sr_| soppt | 04ppt | 0.3ppb | 1.2ppt 3 02ppb | 14ppt | 1,3ppb | 5.4 ppt il aerosol is by a factor of 8-15 higher . T8¢
I sy 29ppt [005ppt| 29ppt | 0,1ppt 0.18 16ppt | 01ppt | 25ppt | 02ppt 0.21 at Berkner Island than on the plateau Fig. 5: Particle and Fe concentration as well as Delta 0
'@Ag | 82ppt | 05ppt | 0.1ppb | 0.2ppt 0.51 28ppt | nd. 13ppt | 0.2ppt 0.36 ¢ Koh: F . 1 dus P " (temperature proxy) at Kohnen station
) wicd | 13ppt | nd. | 0.1ppb | 1.8ppt 081 20ppt | nd. | 20ppt | 0.6ppt 052 at Kohnen. For mineral dust as wel n
5| 08ppt | nd 17ppt_| 01 ppt 0.050 03ppt | nd. | 15ppt | O2ppt 0.039 as f"'_ _““‘h“’P"gE"‘C Elemef“s ‘h_e S Za T et Gchon . (aned)
o oo, i 19Ba | 04ppb | 3.7ppt | 14ppb | 66 ppt 248 02ppb | nd. | 58ppb | 48ppt 260 deposmqn ‘ra(e at both slallon‘s is S —— Method detection imit (aigned)
E wLa | 68ppt [ 0.2ppt | 03ppb | 0.2ppt 0.42 30ppt | 02ppt | 63ppt | 03ppt 0.39 nearly similar whereas there is a
“oce | 15ppt | 05ppt | 0.6ppb | 03ppt 0.93 6,4ppt | 06ppt | 01ppb | 03ppt 0.83 slightly higher amount at Kohnen.
“ipr | 13ppt [ nd. | 20ppt | 01ppt 0.081 05ppt | 002ppt| 55ppt | 02ppt 0065 2
wNd | 29ppt | 0,1ppt | 39ppt | 0.2ppt 0.18 14ppt | 02ppt | 18ppt | 03ppt 0.18 ‘T R 24g =
g “sm | 0,9 ppt n.d. 18ppt | 0.2ppt 0.056 0,5 ppt nd. 32ppt | 02ppt 0.065 Conclusions and Outlook S
E "Nd 5Eu | 06ppt | nd. 17ppt | 0.1 ppt 0.037 03ppt | nd. | 31ppt | 0.2ppt 0.039 B
£ . o
H Tb | 06ppt | nd. 17ppt | 0.1ppt 0.037 02ppt | nd. 29ppt | 02ppt 0.026 The plateau position at Kohnen
oo '%Gd | 09ppt | nd 19ppt | 0.1 ppt 0.056 03ppt | nd. 31ppt | 02ppt 0.039 Station has a clear seasonality in
Dy | 09ppt | nd 20ppt | O1ppt 0.056 03ppt | nd. | 36ppt | 02ppt 0.039 dust concentration. The chemical |3 P
omo 4 *Ho | 07ppt | nd 17ppt | 01ppt 0.043 02ppt | nd. | 28ppt | 02ppt 0026 composition shows that mineral dust | §
. oo 169E; o N S
B “opyy = i z: p": ”: :i pp: z: p": 2 2:3 g‘z "p: ": zz p": g‘i "p: Zgzg is dominating. At Berkner Island the
i m | o n X n ¥ X . . .
2 " PR P i ld i ld particle concentration and  size *
- vb | 09ppt | nd 19ppt | 0.2ppt 0.056 0,3ppt | 0.04ppt| 29ppt | 02ppt 0.039 distributi is domi 4 by sinel
Ly | 07ppt | nd 18ppt_| 0.1 ppt 0.043 02ppt | nd. | 28ppt | 02ppt 0.026 istribution is dominated by single o3
I&M 7\ =TI | 7.0ppt | nd. | 30ppt | O8ppt 0.44 22ppt | nd. | 10ppt | 03ppt 0.29 events, that might have a local | ¢ ce
T e T e e e 2Pb [ 51ppt | nd | 06ppb | 1.2ppt a2 16ppt | 01 ppt | 0:2ppb | 09ppt 21 source. A strong influence from the | §
depth (cm) 2098i | 21ppt | nd. 27ppt | 03ppt 0.13 02ppt | nd 11ppt | 0,2ppt 0.026 ocean could be observed when
Fig. 6: Na, Mg, Ca (sea salt), Ce, Nd (mineral dust) and Pb 22Th | 13ppt | nd, 27ppt | 0,2ppt 0.081 1,6ppt | 0,09ppt| 15ppt | 02ppt 0.21 looking to typical sea salt tracer -
(anthropogenic) comen(ratmn at Berkner Island ) 08ppt | nd 19ppt | 0.2ppt 0.050 0.6ppt | 0.01ppt| 15ppt | 02ppt 0.078 1 A
. R Nase ] - | — g o Ty =
E 3 oo From fig. 6 it can bee seen that at Berkner Island is a good . . L g
i Ocean water ratio H . e . For future investigations of | %
S I agreement in the depth profile for the sea salt elements Na, Mg " d . iCis .
< o oo and Ca. At Kohnen station (fig. 7) the profile for Ca is often { cep m, cores 1L1s nccc>5§ry o
o o " P = to take into account at which
different. In fig. 8 a and b the Na concentration is plotted L o .
@ o . . ! position the drilling will be 000 ]
- - versus typical other sea salt elements (Mg, Sr, Ca). For » B N 2 _
. . . .o carried out. In ice core Y 208pp, -
= = . Berkner Island it can be seen that there is a good correlation - A\ o < .. " 3 £
o = . 3 E studies up to now Ca is used | ¢
B B between these elements and Na and the element ratios (marked o2 3 . . o
o et e s9) i T om ow te s e T T T 7 T 7+ | asa tracer for mineral dust in
o s . by a red cross) in open ocean water agree very well. Crenton s o . N .
- " —1 " Ny contnious flow analyses. This o i j
Berkner lsland > Kohnen contribution  shows  that I
L . I ; depending on the sampling e S
Bian e totaha E H Ql . . Y
fod, Hx H location Ca has at least two | Fig. 7: Na, Mg, Ca (sea salt), Ce, Nd (mineral dust) and Pb
- \‘ “ . . different sources. (anthropogenic) concentration at Kohnen station
wd| | ‘ .
o - Lo . . . N . .
. 0 M w‘ A In further steps analyses will be carried out for samples from potential sources in the southern
4l 20 . Y
F— o r— B PR — I ¢ T hemisphere to identify sources and possible changes during the year. For this analyses the Rare
. . i oo - ’ Sos e ) N
Fig. 8a: Correlation of Na versus , Mg, Ca, - . Fig. 8h: Correlation of Na versus earth element distribution patterns will be used.
Sr at Berkner Island FRE It 1 i i
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