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Chemical Element Concentration of Aerosol in the Dry Valleys
Area, South Victoria Land, Antarctica

Shyu Nakava!, Noriyasu Masupa?, Nobuya Torn® and Tetsuya Toru*

Abstract: Atmospheric aerosols were collected at Vanda Station and the
Lower Wright Hut in the Dry Valleys area, South Victoria Land, Antarctica,
on a 110 mm diameter Whatman No. 41 filter paper using a high volume air
sampler with a handy type generator. Air sampling volumes ranged from 40-
150 m®. Concentrations of chemical elements were determined with a neutron
activation method.

Atmospheric mineral dust flux is estimated at 16 yg-cm~2-a~! based on Al
concentration of aerosol. This atmospheric flux to the Dry Valleys area is
comparable to the downward flux of aluminosilicate materials in the water
column of the North Pacific Ocean as measured by sediment traps.
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v VAREAY Y, P~y No. 41 A8 (Z=110mm) &A1 HEYV AT —H v
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£, Thb=—r Y AhDLERSOEEENOOBEEXMABAOH L LTEA XA
%< ODWEI TN TS (Flz X, ZOLLER ef al., 1974; CUNNINGHAM and ZOLLER, 1981;
s, 1982; fHEE, 1988).

FERBAEL, TOEREAENE LKCEDLRTIVWED, KESOHEED LT 2.4%
(DREWRY et al., 1982) Ti3dh % H%, WIS S 78T % B a2 BERL M E O B F & L
TREREHED VLD EEZ LR D,

AR L TIIEBAERKOBET THDL <7 = — VA7 v ADFRIITIAN D N5 1
VT, Bil=—r Y LOLERDFREL, ZOMBO=—r v LD Al BENHR
DI RZFORFEHEBE I SWT, BUHIERE OSSR O BIERS R & ik, BREL
7.

2. FEIOFREL, it

=—r VLRI N SA SV SA VAT, "M AV AT - YT 5 — (Fil
500 //min) #H\ 7 , F = v No. 41 A% (FE=110mm) fo, 1982 4 12 A5 1983 4
1 Bie k&% 40-150 m® B3|, L. "M AV VAT —H v 75— 3K S AL
HRA <o, BHAREROR LK S0m CFRE L 7.

=—r VARBIAAE 2 0L, AV =F LY BCHAL, ThXhmFanE, REh
HREAER L L, PHFBEMEOIEC & D (Lo 2 I%E L.

KA aiitE, REGHEI LA ERPEFRERE 4.0xX10” n-cm™2-s™ ONEKEREF T
prseAt TRIGA-2 RFFHC 5 75, 18 BRfEEIL, ThXh 5 75, 1 5 AHGHE,
Ge(Li) FEMHERILE, =155 ¢ v 2 AETHTEHEZ AL 300, 4000 BFIE L, FigicEsE
#yE & LT Fly ash (NBS SRM-1633a), Orchard leaves (NBS SRM-1571) %4 @5}, i
ELTHTLRRE R KD,

3. HWERLBE

NI AV -HICRIT A= —r VBRI O B, B & MIERMREE L, IMEFHR
EAaE 2 TRT.

ZLFRBEIAR L CETH L, ToORERR UEBARE R, BRToME L i
ThHE, BN EIRAF - —RBETHHH, BETOHOBIAMBELI DS 2 /oL 3 4
—F—BOBETHDH. THILY TS r - IR RN & [k, HEERCE S,
t, BEMBTHL D EEL OGRS, Toz bit, LERETETHD Al BEIRI R
T 5. KBS To CUNNINGHAM and ZoLLER (1981) o#4{E 0.83+-0.41ng-m~® | L
T3A—F—E\ETHD. T, ERITHH, WHEEIHEITETH S Na, Mg, Ca, Cl 3
BRETHD.
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Chemical composition of aerosol in the Dry Valleys area, Antarctica.

Sam- Location & Wwind Air volume Na
ple sampling direc- speed
No. period tion (m/s) (m?3)
" Vanda Station (77°35'S, 161°40’E) o
1. Dec. 11, 1982
1200-1455 westerly 0- 5 80.3 263
+68
Lower Wright Hut (77°27’S, 162°45’E)
2. Dec. 15, 1982
1134-1630 westerly 0- 5149 244
+48
3. Dec. 15, 1982
1844-2310 westerly 0- 5 106 —
Vanda Sation
4. Jan. 03, 1983
1105-1600 easterly  5-10 121 148
+44
5. Jan. 03, 1983
1925-2055 easterly 5-10 36.5 284
+58
6. Jan. 05, 1983
1420-1800 easterly 0- 5 99.0 227
+44
7. Jan. 05, 1983
1900-2300 easterly 10-15 86.1 196
+52
8. Jan. 06, 1983
1120-1620 easterly 10-15 126 139
+50

Cl Mg Ca Al Ti Vv Mn Cr Fe Co Cu Zn Br
(ng/m?®)

519 <225 430 692 3.7 1.0 9.3 85 2300 1.1 42 160 —
+47 +141 +11 +1.8 +0.19 +1.4 +6.8 =+160 £0.19 +27 <19

493 155 73.8 157 — 0.26 1.8 9.9 130 0.11 78 42 7.4
+30 +£110 £73.2 +4 +0.07 +0.8 +2.0 =+46 +£0.08 +39 11 =+2.9
— — — 155 4.0 0.33 2.6 13 420 0.18 470 <5.79.4

+7 +1.8 £0.09 +1.0 +2.7 +70 +0.11 =220 +2.8

354 <235 <101 120 <1.80.26 2.3 4.6 110 0.13 170 <26 12
+42 +7 +0.08 +1.0 +2.4 +39 +0.08 +80 +2.5

674 153 91.7 99 — 0.30 — 28 490 0.26 <33 6.2 8.2
+40 +143 +88.0 +8 +0.20 +7.4 4120 +0.26 +4.1 +5.5

348 <474 71.2 180 1.8 0.46 2.7 8.6 380 0.21 770 20 —_
+88 +25.0 +8 +1.8 +0.10 +1.1 +3.8 +84 +0.11 +360 =+4.6

334 <49.5 <101 45 <1.50.15 1.0 19 280 — <9 <4.43.5
+36 +3 +0.09 +0.9 +4.3 -+85 +2.3

200 <83.9 <106 110 — 0.21 — — — 0.25 <10 — —
+38 +3 +0.07 +0.10

Standard deviation of errors derived from counting statics.

: not determined.
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+£2 BB, FIASv R, B, BACETS=—r VA OERSEE (ng/m?)
Table 2. Chemical composition of aerosol in the Dry Valleys area, at Syowa Station
and the South Pole (ng/m?®).

Dry Valleys area Syowa Station? South Pole®
Weighted mean Range Mean Range Mean

Na 207 +19 (139 - 285 ) 5.1 +1.7
Mg 149 87 (153 - 155 ) 0.93 +0.28
Al 121 £ 2 (45 -692 ) 465 + 470 (73.8-1550) 0.83 +0.42
Cl 417 £55 200 - 674 ) 6.6 +5.4
Ca 82.0 +22.6 (71.2 - 430 ) 0.55 +0.07
Ti 3.2 +£ 1.0 ( 1.8~ 4.0 0.11 +0.01
\" 0.29+ 0.03 ( 0.15- 1.0y 0.0016 +0.0006
Cr 24 +28 ( 4.6 - 28 ) 0.013 +0.007
Mn 2.6 + 0.4 ( 1.8- 9.3 5.7+ 4.8 (1.1- 11) 0.014 =+0.006
Fe 253 24 (110 -2300 ) 950 1500 (33 -6600) 0.68 +0.25
Co 0.214+ 0.04 ( 0.11- 1.1) 0.000600.00021
Cu 388 424 (42 -770 ) 33 + 28 (7.7-110) 0.059 +0.047
Zn 18 =+ 3 ( 6.2 -770 ) 37 + 36 (2.6-150) 0.035 =+0.005
Br 7.8 + 1.1 ( 3.5- 12 ) 0.80 +0.38

L hgy (1982). ¥ CUNNINGHAM and ZOLLER (1981).

E 1 AEr, ZREC Lick7- Na & Cl o, ClI/Na 12 inEFEEc 1.60+0.17
ThH5H. kit 1.81 L EWERRTRER L LTUL AL BEICRINS X5, BRENT
DEHIC X H Na Oofffs L HEO B SOk e ORIGC &% HC ofgitic £ % Cl B
nEz BHbh5 (flxi¥, LEGRAND and DELMAs, 1988). = Mx#GET 5 7cd &R 2 L
Al BEE A3, H o Na/Al x> fiv.=—» v Ao Na BE» SHERFRE Y%
LH1E (Na)eorrecrea BEEEH TRIC L D RO,

(Na)correctes =(Na)uerosor — (Na/ Al erus, X (Al)gerosors

= 2T, (Na/Al)g s, tX, MIYAKE (1965) % FH\ 7.

F OkE R A HIC ClY(N)correcrea D IRPEIL A R D MEFIYT 1.97£0.27 2 F1c. Z hidHgK
XD b TFHcEea L DR EC /o 7o, 8- T, b & Ok CI/Na 2K & b/
X0k, HEERFO Na 238\ 2 L1 X 5 aREM: R .

e YV ALRORTLFD Al BEEAIE L LT OMBREBRICH T2 BRHRE L ROE 3 1
R

Br O+H 0o —DEWEUATIBL BT /R THS.

IhOORERT, RILFRBEEIESTOBRFCHE L CERE TH 50, {LBoAR
HERH LD THH ERRLTWVD,

=—m At Al OFHEE 121 ng-m™® Liigo Al B 8% 7 b LEREN FIRE
CHBRETS L, KR 1.5pg-mT O -EREN TREARS. o HBERNFIREYE
i, KREFOTBEBRERTFORZINOOET 7 7 » 7 A (F) ZRACI D RD S,
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Table 3. Enrichment factors of atmospheric aerosols relative to crustal values
of MIYAKE (1965).

Element Dry Valleys area Syowa Station? South Pole®
Na 4.93 + 0.46 18 + 11
Mg 4.82 + 2.82 4.4 + 2.5
Cl 136 + 18 310 + 300
Ca 1.51 + 0.41 1.5 + 0.8
Ti 0.115+ 0.036 0.58+ 0.29
\Y% 1.22 + 0.10 0.99+ 0.49
Cr 75.6 + 88.2 0.60+ 0.44
Mn 1.85 + 0.29 4.32 1.5 + 0.7
Fe 3.35 + 0.32 11.7 1.3 + 0.8
Co 3.28 &+ 0.63 14.0 = 6.8
Cu 6060 +396 491 130+ 120
Zn 143 + 24 382 41  + 21
Br 813 +116 12000  -+8300

D thy (1982). 2 CunNNINGHAM and ZoLLER (1981).

F=C-H/R,
2T, CRREHFO LERER T OB’E, H tASEBE, R 3+EREN T oK To
ERNEAYRT. KSEER, MFRGEOH—CHhfHT5EE L S5km (BRULAND et al.,
1974) L IR TV 52, KPR TIEA N 745 v —HEO RS TR CoOBBITH v,
PEREHEIOEEEF TIREL TV D EE L 2km & U, HHREIR TRy O
AR E LT 5-10 HTH 5 L35 PROSPERO ef al. (1983) & 7 HE L. —h
n lopg-cm™2.a”! 7T, JALILA.

B R A T o> B IERL T O i & LT, SHAW (1979) i3, BEEIZES O OB K
PEOBEMHB D 0.03% & D, =7 <— P47 Y AREHR, PIEOGEM O+ 5k Tt
BEOESIERIRDLLDOLE LTS, L, ABRIIEFCR O -EHEO Lad
RIS RTH D, MORKL Y LHBRFA T2 LR LGLE L, BEHEOL g
T OBIRIME & B L 7.

HERFRNTRBECOWT, iR, ek LE 4 ORT. Vo1 —fio -8
IR T 1L, ProspErO (1979), TsuNoGAal and KonNpo (1982) % X A4t AEEETO
4-6 FOPIEMBECHYTIRETHS. JLKFHED 2-6 Ak UEMATSU et al. (1983) D4
ChRBID L5, 77 RENOEWBRRIC L 5 LEEFNTREOSVGETH,
bR L CRBETHL L EX 5.

AR EETOLERFRT 7 7 » 7 ADWPEMS L5 &, Hono et al. (1982) i3~ 7 1 D
FTeo AV 7IREDAIET, S0pg-cm2-a™l, 7V o — v VHAIEREL T, AL
{ TSUNOGAI et al. (1982) ix 100-200 pg-cm~%-a~* BT\ %5, —J5, UEMATSU et al.
(1983) (1= — & YV L DORITEEL HAbk 25-40°N T 19-45 pg-cm~2.a"! 2 ET 5,
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Table 4 Mineral concentration of aerosol.

Concentra- .
Location tion range cogé‘:%fn Source
(pg/m?)
Eastern Equatorial Pacific 0.04- 1.2 Feb.-April ProsPERO and BONATTI (1969)
8°-17°S
North Pacific 0.5-1.0 April FERGUSON er al. (1970)
32°-45°N
Equatorial Mid-Pacific 0.44- 0.50 Nov.-Dec. PrOSPERO (1979)
20°N-20°S
Equatorial South Pacific 0.10- 0.57 Jan. PROSPERO (1979)
North Pacific 0.73- 2.34 May PrROSPERO (1979)
26°-28°N
West and Central North Pacific 0.21- 8.4 May-June TsuNoGal and Konpo (1982)
28°-40°N
Enuwetak 0.02- 2.3 April-Aug. Duck et al. (1980)
11°20’N, 162°20’'E
South Pole 0.010+0.05 summer season CUNNINGHAM and ZOLLER (1981)
90°S
Syowa Station 0.92 -20 Feb.-Dec. by (1982)
69°00’S, 39°35’E
Dry Valleys area 0.56 - 8.7 Dec.-Jan. this study

TSUNOGAI et al. (1972) 1 1966 4F 2 Hicdbfgl THBBIRL OB S h RO/ (red
snow) T, L.5pg-cm™ OPEEFEHERE TREABIM L TV-%. SHENG ef al. (1980) X, 1980
4 A 1 SORRT, i TH 5 BHEE ) H 1500 km gEh 7R T 2.4 mg-cm™® @
e TEICADEEXEB TS, ToX o, WED X ) @i b o L ERFER 7o
B, EFHCHE IR TVE20 TR, BENCEZ ZWEC L VEIRL I ONK
SRR LD EE L bR S,

4 EIORIE D B 7, 2 OEMEIO L O TED B0, BEWNEWDE EOSF L, 4
@AORPE L D EENCEHBEDO LR T, Vo4 v—Mll»rbH - EAD 2 & +0
TRIhD D, F7A4-v—fulls boMERER T30, KRR ToREERNFET
BRI DRFEER DD EXFTLIDOTHY, SHOMEOLER L RETHEDOLE
2T 5,

A& oktkic, B TcoMEESCHE4 JBE), CHITEVELE, =2 -Y -5V
N, 7 £ U » R RS, BN L O () B AR FE IR E S 0 4 IR
LT, ¥/, AMRESIBERFRERAFRFAFMAREE L Tirbhi.
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