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Abstract A 51 85 m fim core drilled n Princess E lizabeth Land Antarctica dur
ing the 1996-1997 Chnese F irst Antarctic Inland Expedition has been measured for
8°0 andmajor ons Based on the high quality data of the seasonal variations ofm a-
jr ions the fim core was dated with errorswithin £3 years The 51 85m fim core
record extends for 251 years (A. D. 1745-1996). The results of the glaciocham istry
data of the fim core show that the mean concentrations of CT, Na~ andMg" are
sin ilar to those reported fran other coastal areas n East Antarctica H owever mean
concentrations of Ca~ aremuch h igher than those reported fran other regions this a-
nanaly phenan enon may be related to the strong local terrestrial sources It is found
that the variations of three kinds of sea salt ons (CT, Na andMg" ) i the past
150 years show very smilarly rising trends which may be the results the Southem
H em isphere wam ing in the past century.
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1 Introduction

The study on the features of amospheric environment by glaciochen istry is the major
content of snow-ice and global change research Antarctic ice sheet is far fran the regions
polluted by hum an activities and surrounded by ocean and the A ntarctic C ircum polar Cur-
rent is thew ide seawater and aim osphere barrier betv een Antarctica and the outside world
A 1l of the unique geographical featuresm ake the mpurities n snow and ice n Antarctic ice
sheet is smple Therefore it is significant to study the origing transn ission paths and dep-
ositional styles ofmajor ions in the fim and ice recovered fran Antarctic ice sheet for nves-
tigating the past aimospheric environoment by ice core

Generally speaking the ions in Antarctic ice sheet can be divided as follows 1) sea-
salt ons ( ncluding CI', Na', M g2+ etal ), 2) non-sea-salt ions ( mchiding Ca', AT
etal ), 3) S0,” i Antarctic ice sheet can be divided into sea-salt (ss) S0,” and non-
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sea-salt (nss) 90,7, ofwhich the fomer canes fran sea-salt aerosols and the lattermain-
ly canes fran marine organisns n the low and m ddle latitudes and volcanic eruptions 4)

NO; , the origins of which is canplicated In this paper the glaciochen ical data of the
51 85mm fim core collected fran site DT001 (71051’5 77055}'E; 270 km mland 2325m
a s |, accunulation rate 127 kg* m °* a ', mean annual tanperature — 33 1C) on
Princess E lizabeth Land East Antarctica during 1996-97 Chinese F irst Antarctic Inland
Expedition is studied and the study is particularly on the variation features of sea-salt ions
and non-sea-salt ions ( not mclhiding A I ) n the fim core The results ofSO42_ and NO;

of the fim core are reported mn ( Zhang et al 2002 Zhang et al 2003). The ice core drilk
ng sanpling analysis and dating are discussed elsewhere in detail( Zhang et al 2002 Li
et al 1999 Zhang et al 1999).

2 easonal variations of sea salt ion concentrations
1892 9190 89 88 87 8 85 84 (A.D)

T
(]
(=]

CIr(10%g/g)
Lh
o

o

1892 9190 89 88 87 8 85 84 (A.DD

g

Na'(10°g/g)
Lh
(=]

1892 9190 89 88 87 8 8 84 (A.D)D

& (o)
o (=]

[
o

Mg (107g/g)

0
1886 1884 (A.D.)

nssSO4” (peq/L)

8
6
4}
2
0

2400 2450 2500 2550 2600
Depth (cm)

Fig 1 Seasonal variations of sea salt ion concentrations of
the 51 85m ice core fran Princess E lizabeth Land
Antarctica covering depth 24-26 m.
The variations of the sea-salt ons recorded m the 51 85 m ice core recovered fran
Princess E lizabeth Land E ast A ntarctica show obvious seasonal variations and annual strat-
agraphy. The reason is that Princess E lizabeth Land locates in the East Coast of Antarctica
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In winter the cyclones fran Sub-A ntarctic O cean bring sea-salt ions ito the ice sheetwhen
they mvade south region and frequently enter the mnland of Antarctica Thus the concentra-
tions of sea-salt ions is high mw nter and low n stsmmer fom ing a clear seasonal cycle n
the study region Therefore the seasonal variations of sea-salt ons lay solid foundation for

ice core dating
3 The concentration variation features of major ions in the past 250 years

M ean concentrations of CI, Na', M g2+ , Ca" and the ratio of CT /Na' are reported
in Table 1 Table 1 show that the mean concentrations of CT, Na+ andM g are sin ilar
to those reported fran other areas n East Antarctica However mean concentrations of
Ca” are much higher than those reported fran other regions this ananaly phenanenon
may be related to the strong local terrestrial sources for there are many bare mountamns a-
round Lanbert G lacier Basm  the biggest basin in east Antarctica where the local amos-
pheric circulation and w ind field is canplicated(Q n and Ren 2001). The mean ratio of
CI /Na i the fim core is L 9 consistentw ith the ratio in seawater which shows that
the marmne airmass controls the region and the mpurities n snow-icemamnly cane fran o-
cean The study on the m icroparticle n surface snow sanples along a 330km profile fran
Zhongshan Station to Inland of A ntarctica shows that although the area is controlled by the
polar easterly w nd and katakatic wind transportation and deposition of the m icroparticles
in Princess E lizabeth Land aremamly mfluenced by marne airmass n coastal area(W ang
et al 2000), which consequently means that the sea salt ions n Princess E lizabeth Land
cane fran the surrounded ocean

Table . M ean concentrations of CI, Na , M g2+ . Ca® andCT /Na+ for the SL 85m ice core fran Prin-

cess E lizaheth T.and A ntarctica

Site CT Na 107 g* CT / Mg" Ca”
10 g g g Na' 107 g 10 g g
DTO001 Core
M ean 64 45 L9 10 54
Std dev 285 24 5 g 8 48 2
M in 5 1 0 1
M ax 263 197 77 497
LGBI10 pit
(Q mn and Ren 2001) 91 51 72 55
2 5m n depth
DML Core 36 135 28 2 L2
( Isaksson et al 1992)
1865-1991
34 1 1. 1 29 28 42

South Pole Core

(Whitlw et al 1992)

1955-1988 69 22 39
Dane C Core

(Legrand and D el as 1988)

1760-1980




88 ZhangM ingjun et al

243

L

<

[=]
1

=-0.0005x+64.684

;: |ii Ll all g | | ii
' [|[~.i VI ||_|3'|:; Hflt'n'” :“I"I| "'lirrll i LT |'"'"i:!|’fr1|“

Cl=(10%g/g)

y = -0.0059x+58.625

=)
<
T

Na* (10g/g)
=

40 . H;.-;l' '!i;-l'p ”F' " .T-II |"I'|;'|! 'll'wn-.ii"!w ’|.J“II:!|‘ I.nl il

60 | y =-0.0032x+18.828

40

Mg2* (107 g/g)

20 :!. '|'|| A ! I

‘]I.' 1' o Py g i | Wl
2 20.6

b

0 1000 2000 3000 4000 5000
Depth (cm)

Cl™/Na*

200

100

Ca?* (107g/g)

Fig 2 The ion concentration records of CI, Na', M g:+ , Ca’ andCT /Na+ inPrincessE-
lizabeth Land Antarctica for the past 250 years

Fig 2 shows that the variations of three kinds of sea salt ions (CI, Na" andM g )
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in the past 250 years are rather snooth except for high concentrations n very few years and
show very sin ilarly slightly rismg trends rising is obvious in the past hundred years and the
reason may be due to the Global especially the South H em ispheric wam ing i the past
hundred years( Jone et al 1999). Stwudies show that on the background of the G lobal es-
pecially the South H an isphericwam ing in the past century the area of the sea ice cover o-
ver the Antarctic ice sheet obviously decreased (W u et al 1999). As the sea salt ions mn
Princess E lizabeth Land Antarcticamamly cane fran the surrounded ocean therefore the
decreasing of the area coverd by the sea ice means the shortened distance beween the
source site and the depositional sitg¢ which make the sea salt ons can bemore easily trans-
m itted to Antarctic ice sheet so the concentrations of three kinds of sea salt ions show m-
creasing trend in the past hundred years Fig 2 shows that the variation of CT /Na" i the
past 250 years is rather snooth except for high concentrations during 1810-1825 ( ( corre-
spond to about40meter in depth n the fim core), whichmay be due to the HC | ncreasing
in the am osphere( Isaksson et al 2001). Previous studies show thatHC| fran the mside of
globe can be tranam itted to the snow and ice over Antarctic ice sheet during the volcanic e-
wptions (Q n 1995). Fortunately many volcanic eruptions can be detected mn the DT001
fim core during 1810-1825 especially the largest scale of volcanic event (Tanbora) erup-
ted m 18153 However furtherwork is necessary to mvestigate whether the increased ratio
of CT /Na' i the fim core resulted fran the volcanic emuptions The variation of Ca™ s
anoother than those of sea salt ons and shows slightly mcreasing trend The reason may be
as follows the fim corewas drilled at DTOO1 where is 270 km far fran ocean therefore a
portion of Ca* canes fran ocean so the variation of Ca is sin ilar to those of sea salt
ons but snoother variationm ay suggest that a considerable portion of Ca™ canes fran con-

tnent
4 Conclusions

Princess E lizabeth Land located in the eastem side of LanbertG lacier Basny  the big-
gest basin n eastAntarctica There has been no ice core study n this region, so it is a vir-
gin region for cham ical records study Therefore further work is needed to study the orr
ging transn ission paths and depositional styles ofmajor ions n the fim and ice n order to
nvestigate the past amospheric environment by ice core Fortunately durng 1997-1998
1998-1999 and 1999-2000 Chnese N ational A ntarctic R esearch Expedition four fim cores
were drilled n Princess E lizabeth Land M ost of the laboratory analyses of the cores are still
in progress and the expected resultsmay be helpful to explain for the overall clmate and
am ospheric envirooment in this region
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