23 2 Vol. 23 No. 2
2001 6 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Jun. 2001

: 1000-0240(2001)02-0156-08

LGB65

NN .1 . L1 1 2 3
mER G, EER, EAx, W W, FTERE, F ZE
(1. N 200129; 2. B 730000

3. Antarctic CRC and Ausgralian Antarctic Divisions Hobart Tasmania 7001  Australia)

: IGB65 50 m ,
’ , 10 4 m 60 4 m.
1) ’ N . 16. O m )
s LGB65 243
a 131. 9 mm. 20 60 , 70 ,
250 a
. P426.63 "5(166. 1) . A
b 1 _
, . 1.GB65
6. 7]
G2 997 .
1 LGB65 .
ai‘1'11”s, 215" E, 2320 m)
. 5, 1.1 -
2m. 50.32 3
m. ) ) ~ D)
: 4 s), — 25
C 8]
’ ’ ) —25 °C[9].
1.GB65 200 m
. 2000-03-15; ;. 2000-05-30
(98R27-01-05); (49771022); (98603; 97605)
(1966—), . B , 1986 s 198 ’

o Fompaily ihwenl @sh 1 63a; staongt | én



LGB65 157

2
kg em™? /g em™? EE/geom?
0.3 0.4 0.5 0.6 0.7 0.8 0.0 0.3 0.4 0.5 0.6 0.7 0.8 0.8 g.a 6.4 0.5 €6 0.7 0.8 0.9
1] T T T T T ' T T T v T 1 1
1o} of ° Y ‘.\“1
[
& 2 £ 20} £ 2p
il o} #
& 3of B 3ot ] .
aof- w} wl
sof 50| 5o
(a) (b {c)
60 60 60
1 LGB65 -
a. - ; b. (3)( )N (5 5 oc 6)( )N (7)( )
Fig. 1 Density-depth profiles for the LGB65 fim core
LGB59 . 60. 4 m.
« 10 m ’ ’
(i0]
10 m » 3 ) L. (Inge Lehmann)
—35.2 C. (Créte) Dy
), 1.2
1.0°C/ 100m. LGB65
—33.0 C. —25.0 C 1958 Schyt™
1520 m,
’ ’ ’ ( -
LGB65 800 m, ) s
' Lol ’
, Langway ef al. 1993
’ ¢ Lav Dome ) P = dexp(B(0i— 0)) a
(2 13)
' . P kPa); ©; (
— 50 © o 3
. 550 kg'm > 830 ke'm 20 C  917kg'm *); 4 B .
[14]. LGR65 (HH) (P) : P
- 550 kg *m = 9.8X 10’5J0 edh .
¢ la), 10~11m. 11 m M
o(kg'm ) H (m)
. 0=0.0123H+0.4247(R*=0. 718). ’ X
LGB65 InP= Ci1S"+ 2 @)
10. 4 m. Mizuho W’ 200 S (0,—0)/0;.
sm 97w 200 2000m, Craven etal. 27 (2) - as
—3.1C, IGB65 .10 Kameda e al. > ,
m e H : P= C; 10m , LS

0. 0057H+-0.4857 (R*=0. 955).
LGB65 ,

InP =—12.98>—0.0251T+7.6 3)



158 23
T K). . , 2
Kameda e al. LGB65 A. -
Schytt""” : P 0.506 kPas (6)-
) A 156 mm -+ 237 mm. ©6)
P= GlS+ G @ » 4 136 nm
- @D)
Kameda et al . > 4 C; 10m ’
’ 2
P = (0.03267— 10.6)InS — 1.82 )
Craven et al. 1) : ]‘ >
_ 23
Wm®s ') A(m* . LGB65 ,
a ) ) Kameda ef al. ’
G G , G G 2.1
: 3). 5) & 1 mm). (1
5 ~2 mm) > 2 mm)
lnP = — 12. 9S - 0. 0249T7 O. 1083W [g 24, 25)
+1.59684+7.91 6) ' ’
P = (0.0487+0.1067W—3.17434— 14.1) | |
X InS— 1.82 @))
Kameda e al. 22 3) (5
- . Mizuho S18 ’
’ ’ 13 C D.
Mizuho Mizuho Lambert 1LGB35
21, 22)
Hnie 1b , 3) (5
s LGB65
LGB65
1
) Table 1 The types of grain-size
0.7~0. 75 cm ° , @2
[21]. ] 07
4] (5] 1GB65 2 > 80%, <20%
> 60%, << 80%:; >
RXo) , 50 m 3 20%. < 40%
250 a. - , 4 < 60%, > 40%; >
4 1223 mm 40%, < 60%4
< 40%. > 0%, >
Lambert , 3 60%. << 80%%
, 10mes ' 6 < 20%; = 80%
. 32~52m°km . LGB65 7 100%
8 = 80%; < 20%
Lambert ” 0 > 60%, << 80%; >
. w 7.5m"s "M%, 20%, < 80%
6). (1) le. ., (® 10 < 6076, = 407%; >
40%, << 60%
LGB65 , @) . < 40%, > 0%; >
Craven  Allison 60%, << 80%
Q) 12 < 20%. > 0%
13 100%

6) (1) A




2 LGB65 159
) 45 6 m ’
H 1) 7 76 m, ’
0.2~0.3 mm 07~0.8 ,
mm ’ > ’ ) [23] ( 2).
Imm. 2)7. 76 ~ 18 35 m, ,
, . 3)18.35~41.19 (29 68~33 45 m),
m, N
. 29.68~3345m : 2.2
’ LGB65 ,
’ ’ 2.8 ~296m (0.5~1.0mm)
- 441 19m ’ : 3.16~3.19m 3 66
’ ~3 70 m, ’ ’ ’
6. 05— '&g-o‘ »— 4.0 00 0 u BRI s ,
& & A A ﬁﬂ LN lc_
P TAEERE R 2 C 2 7.76m .
" 0. 4 mm sanens Iﬁﬂvﬁ% LEA L]
. ) PR 1.2 S ,
1.2 mm [T X

ves s DRIEEL s ue ces s

).‘.A.A.; i‘i%m 'TXT] oiszmm >ﬁ1.5 mm 7 76

Hae AR hm

eooo #—¥1, 2 mm 0.8 mm

o ann (A XY L1-N 1]

::::itﬁgﬂ‘ﬂ eooel gy [oveo

& R sl O
e 7.0 e 29. (v oes EIH}H‘UJ 1.0 mm

e :. 2.0 mm M T 1 ol R
' se o tEREHT b —U.Smm

. o0 # ol 3t e

e A A cea0

L een e coeo
---.: >..°.._B§ﬁ|ﬁj’ﬁ o 1.0 mm
weonn TR S D1.1mm

eeet ey L)L

mx s 0084 oo® o0

. oo oo\ pHL, B |sosoo
111 I;‘_%Eé )nou bed 34 cce oo

’nuc G.4 mm >::::D:§Ehﬁﬁ °°:°° 1.0 mm

8.0ert 0. 0400 46, 0

seee|l Foools [:.:qlﬂ |nunn 14
Frede Frlr feedn B
[eeds b iz p=eis
Frrds b=y [F—Ju [ > |17
==L

2 1GB65 6.0~8.0m. 28.0~30.0 m

44.0~46.0 m
1 ;2 i3 34 (x5
6 i 7 ;8 C o (o
10. ;1 ;
12 C 13 ;1
; 15. C )16
; 17,

Fig. 2 Stratigraphic profiles of the LGB65 fim core from
6.0~8.0m. 28.0~30.0 m and 44. 0~ 46.0 m

Higham et al. (2s)
Lambert
mm )
Lambert
LGB65 73°S .
2.3

Shoji et al. )

150
73S ,
150 mm.
LGB65
16.0 m
2).



160 23
2.4 400
g
. , E 3a0fF
( ), g 200 NV\%N
28
, % 100f
’ ’ 0 Iz 6 8 10 3z 4 16 1t o
’ ’ W& /m
E 300
. Lambert '@ 200}
B
, R 100
¥ 0
(27) 20 22 24 26 2B 30 327 34 36 38
C 2. R /m
LGB65  50m 351 , g %
7.0 , Lambert 20
(6] ;E 100}
’ & 0 1 L 1 b L
. 10m 60 42 44 45 48 50 B2
5.3 , 10~20 m 72 , 20~30 WE/m
m 7.3 . 30~40m 49 , 40~50m 3 1GB6S -
11.0 Fig.3 Annual accumulation rate-depth profiles
’ ’ ’ C > LGB65 firn core
Wilkes GC46 . , of the LGB65 core
, 10
(14)
18 40~20.57m 2934 ~32 38 m (131. 9 nm) , 8 78m 41 s
38 a , 20 @
, , 105. 6 mm, 1976—1996
170. 9 mm. 20 60
, 70 s
3
LGB65
, LGB65
) s (
LGB65 , 0~11.38m 38 ) . (6)
, 150~177m 11 , 20.05~37.02 (10. 4 m) s 156 mm,
m 84 , 39.83~51.28m 69 , 150 nm,
202 .4 . , van den Bweke et al. Gs) (6)
, , Dronning Maud Land ,
3. 3 , , Craven Allison LS
321, 0 mm, 25.8 mm, 1)
.4 146. 3 mm .
139. 5 mm. 131. 0 mm. 123. 9mm , 200 s
LGB65 .4 . Pourchet et al.
131. 9 mm,
o @ “9 (122.3 mm) . 1965—1975 10 a
30%. Morgan et al. Go) Law Dome
4 8 78.m , 20 50



2 LGB65 161

) 1960 , LGB65 250 a
1985 20%. 200 a

20%. Goodwin™”  Wilkes Land 13L9mm. 20 &

20 60 20%. , 70 ;
Qin Dahe ef al. GJ Mosley— Thompson et al. B3 5]
(References);
(1 Kang Jiancheng, Wang Dali. 300 km glaciological expedition from

(G35 ~37) . Lambert ( ),
(7. 38)
4
IGB65
(1) LGB65
104 m 6.4 m.
@) )
13 . LGB65 —
4 : 0~7.76
m, 7.76 ~1835m, 18.35~41. 19m 41.19m
(3) LGB65 )
(4) 16. 0 m
5 s 7.0
5. 21 m s
(6) Craven et al. 1) Kameda et al. G2
, IGB65
. . Craven Al-
lison LS (1o
1GB65
@) .

6)]

(3)

(4

(5)

(6)

(7)

(8)

C))

(10]

Zhongshan Station to inland of A ntarctic Ice Sheet [ J] . Chinese Jour-

nal of Polar Research, 1997, 9(3). 238—242. | s
330 [J. s

9(3). 238— 242.]

Qin Dahe, Ren Jiawen, Kang Shichang. Review and progpect on the

1997,

study of Antarctic glaciology in China during the last 10 years [ J] .
Joumal of Glaciobgy and Geocryobgy, 2000 22(4):376~ 383.

Wang Dalii Kang Jiancheng, Sun Bo et al. Characterigtics and im-
plicaiton of micropaticle in suface snow samples abng a 330 km pro-

file from Zhongshan Station to inland of Antarctica [ J] . Joumal of

Glaciology and Geocryologys 2000, 22(2). 128— 132 [ .
. . 330 km
. . 2000, 22(2); 128—
132.]

Li Zhonggin Zhang Mingjun, Qin Dahe ef al. A preliminary study
on the amual layer effect of 880, €1, NOj. Na' and Ca®' in
snow/fim in Princess Elizabeth Land, Antarctica [ J] . Chinese Sci-

ence Bulletin, 1999, 4(19). 2114—2 118 ).[ s
, .. d%, cl,
NO;, Na©  Ca" [J. . 1999, 44

19). 2114—2118.

Zhang Mingjun, Li Zhonggin, Qin Dahe ef al. The study on the de-
positional styles of major ions and the climatic effect of nssSO?  in
Princess Elizabeth Land, Antarctica [ J] . Chinese Joumal of Polar
Research, 1999, 11(3). 161— 168. [ , s .

nsS07
). , 199, 11(3); 161—168.]

Alley R B. Densification and recrystalliztion of fim at Dome C, Eag
Antarctica [ R] . Institute of Polar Studies Report, 77, 1980. 1— 62.
Han Jiankang, Kang Jiancheng, Wen Jiahong, et al. General charac-
terigtics in stratigraphy and density variation for ice cores from Collins
Ice Cap, King George Idand, Antarctica [ J].
194, 6(1). 40— 46| s .

Antarctic Research,

-
, 1994 6(1). 40— 46.]
Qin Dahe. Densification process of snow firn in the surface layer of the
Antarctic Ice Sheet [ ]] .
1987, 9(3). 190— 204.[
[y , 1987, 9(3): 190— 204.]
Qin Dahe. Research on the stratigraphy of shalbw snow/ fim core in
Wilks Land, Antarctica[ A] . The Collection of the Scientific Papers
on the Antarctic Research (No. 5) on the Glaciobgy [ C] . Beijing:
Science Press, 1988 22— 59.[
— (A :
¢ [c. : .
1988. 22—59.]
Allison 1.

Joumal of Ghciology and Geocryology,

Surface climate of the interior of the Lambert Glacier
Basin, Antarctica, from automatic weather station data [ J] . Ann.

Glaciol., 1998, 27. 515—520.



162

23

(1)

(12)

(13)

(14)

(s)
(6)

(7)

(s)

(9)

o)

1)

65)]

3)

4)

s)

Kang Jiancheng, Wang Dali. Report on First Chinese Inland Antarc-
tic Expedition[ R . Polar Research Institute of China 1997. Shang-
hai. | , )

[Rl. : . 1997.]

Xie Zichu. The sudy on the snow stratigraphy and ice formation on
Law Dome Ice Cap, Antarctica[ A] . The Collection of the S cientific
Papers on the Antarctic Research (No. 5) on the Glaciobgy [ C] .
Beijing: Science Press, 1988. 1—2I. [

[A].
C ) [C.
, 198. I—21.]

Qin Dahe, Ren Jiaven A preliminary study on the snow profile and
surface characterigics of the 6000 km trans— Antarcitca [ J] . Seci-
ence in China (Series B), 1991, (9): 963— 969. | ,

. 6000 km

[J. (B ), 1991, (9): 963—969.]

Qin Dahe. Physical Process and Modem Climate and Environmental
Record in the Surface Layer of the Antarctic Ice Sheet [ M] . Bei-
jing: Science Press, 1995. 32— 59. |

[M].
s 1995, 32— 59. ]

Benson C S. Stratigraphic studies in the snow and firn of the Green-
land Ice Sheet [ R . SIPRE Research Report, 70, 1962. 1—35.
Paterson W S B. The Physics of Glaciers (Second edition)[ M] . Ox-

ford Pergamon Press, 1981. 380.

Gow A J. Deep cores studies of the accumulation and densification of
snow at Byrd Station and Little America V, Antarctical| R] . CRREL
Research Report 197 1968. 1—45.

Gow A J. Time-temperature dependence of sintering in perennial
isothemmal snowpacks [A] . TAHS 114 [C], 1975. 25—4l.

Schytt V. Glaciology: Snow Studies at Maudheim. Snow studies
inland. The imer structure of the ice shelf at Maudheim as shown hy
core drilling [ R] . Norwegian— British— Swedish Antarctic Expedi-
tion, 1945— 52. Sci. Results, 4(2A), 1958 1—64.

Langway Jr C C, Shoji H, Mitani As et al. Transformation process
observations of polar fim to ice [ J] . Am. Glaciol., 1993, 18: 19
—202.

Craven M, Allison I. Fimification and the effects of wind-packing on
Antarctic snow [J] . Ann. Glaciol., 198 27. 239—245.
Kameda T, Shoji H, Kavada K, ef al. An empirical relation be-
tween overburden pressure and fim demnsity [ J] . Ann Glacol.,
194, 20, 87— 94
Shoji H, langway Jr C C. Physical property reference horizons [ A] .
Oeschger H. and Langway, Jr. C C. The Environmental Record in
Glaciers and Ice Sheets [ C] . New York: John &Sons Press, 1989.
161— 176.

Qin Dahe. Report on G hciological Research of the 1990 Intemational
Trans— Antarcti c Expedition(1989—19%4) [ M] .
Press, 1995. 1—117.

Wen Jiahong Kang Jiancheng Han Jiankang & a/. A preliminary

Beijing: Science

(26)

(27)

(28)

()

(o)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

research on the annual hyer dating of ice cores and mass balance on
the Collins Ice Cap [ A] . Zhou Xiuji, Lu Longhua. Studies on the
Interaction and Impact between Antarctic and Gbbal Climate and
Envionment [ C] . Beijing Meteorobgy Press, 1996 210— 215.
[ , , .
[A]. . .

[q. : )
19%. 210—215.]
Higham M, Craven M. Surface mass baknce and snow surface prop-
erties fran the Lambert Glacier Basin traverses 1990— 199 [ R] .
Antarctic CRC Report No. @ 1997. 1—45.
Ren Jiawen, Qin Dahe, Allison } etal. A sudy of snow stratigra-
phy and accumulation-rate change in the wes part of the Lanbert
Glacier Basin,

East Antarctica [ J]. Joumal of Glaciology and

Geocryology, 195, 17(3). 274— R81. | , , Alli-
son I, Lambert
[y , 195, 17(3). 274—28l1.]

Van den Broeke M R, Winther J, Isaksson E,
ables along a traverse line in Dronning Maud Iand, Eas Antarctica
[J]. J. Glaciol., 1999, 45(130). 295 3(2.

Pourchet M, Pingbt F, Iornus C. Some meteorological applications of

@ d. Climate vari-

radioactive fallout measurements in A ntarctic snow [ J] . J. Geophys.
Res., 1983, 88(C10): 6013— 6020.

Morgan V' 1 Goodwin I D, Etheridge D M, et al. Evidence from
Antarctic ice cores for recent increases in snow accumuhtion [ J] .
Nature 1991, 354: 58— 60.

Goodwin I D. Snow-accumulation variabi lity fran seasonal surface ob-
servations and finr ore stratigraphy, eatem Wilkes Land, Antarcti-
ca[J]. J. Glaciol., 1991 37(127). 383— 387.

Qin Dahe Wang Wenti. The historical climatic records in ice cores
from the surface layer of Wilkes Land, Antarctica [ J] .
China (Series B), 1990 33(4): 460—466.

Mosley-Thompson E, Paskievitch J F, Grooss S M. Ice core drilling
for palaeoclimati ¢ information at plateau remote[ J| . Antarctic J. U.
S.s 197, 22(5): 78—79.

Mosley— Thompson E, Thompson LG, Paskievitch J F, et al. Re-
cent increase in South pole snow accumulation[ J] . Ann. Glaciol. ,
1995, 21. 131—138.

Satow K, Watanabe O. Seasonal variation of oxygen isotopic composi-

Am. Glaciol.,

Science in

tion of firn cores in the Antarctic ice sheet [ J].
1990, 14: 256— 260.
Jacobs S S. Ts the Antarctic ice sheet groving? [ J] . Nature 1992,
360. 29— 33.
Isaksson E. Karl N W, GundestrupN, efal. A century of accumu
htion and temperature changes in Dronning Maud Land Antarctica
[J]. J. Geophys. Res., 1996, 101(D3): 7 085~ 7 094
Ren Jiawen, Qin Dahe. Distribution of stable isotopes in surface snow
and climatic change in past decades over the Lanbert Glacier Basin,
Fast Antarctica [J] . Joumal of Glaciology and Geocryolbgy, 1998,
20(4). 425—431.



LGB65 163

Snow Density and Stratigraphy at LGB65 in Princess
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Abstract: Snow density measurement and stratigraphic ob-
servation of a 50 m firn-core and a snow-pit at LGB6S5 in
Princess Elizabeth Land, East Antarctica, were conduct-
ed. The major conclusions were obtained as follows:

(1) Densification of snow/fimn belongs to cold type
one. The depths of the first and the second critical dersi-
ty are 10.4 m and 60.4 m respectively.

(2) Depth hoar is not well developed. There are on-
ly a fev embiyo depth hoar layers, several centimeters in
thickness and most of them overlie or underlie ice
crusts.

(3) Thirteen grain — size classes, fiom fine to
coarse, are divided according to their size and size ratios.
Grain-size depth profile of the snow/firn layers at the
LGB65 can be divided into four sections: 0 ~ 7.76 m,
7.76~18 35m, 18 35~41 19m, 41. 19m to the bot-
tom of the core. Grain-size variations are mainly con-
trolled by seasonal or interamual changes of climate fac-
tors.

(4) The relative light-transmission of the core varies
less above 16.0 m, but varies rhythmically bellow 16.0
m, which can be considered as an indicator for differenti-
ating annual layers.

(5) Relatively abundant ice crusts can be recognized

in the snow stratigraphic profile, 7 crusts per meter on an

avarage. However, there are two fim sections, 5.21m in
length, without ice crust. Ice crusts can mainly divided
into three types: radiation crust, wind cmust and multi-
layer crust. Among them, radiation crust is of importance
for determining annual layer boundaries.

(6) The pwocess of fimification at the LGB65 has
been examined with two empirical models established by
Craven and Allison G [22]. The
results show that the LGB65 is mot located in the strong
katabatic—wind and low accumulation rate area. The LS
model established by Craven and Allison®” has wider ap-
plicability and higher reliability. In the shallow layer of
the LGB65 firn core, the annual accumulation rate de-
rived by the LS model is consistent with the result from

and Kameda and others

firn core dating though the stratigraphic features, which
reflects that the stratigraphic method has considerable eli-
ability .

(7) On the basis of various stratigraphic features ob-
served, the LGB6S firn wre is dated preliminarily. It is
concluded that the annual accumulation presented an in-
crease trend over the last 250 a. The average accumula-
tion rate of the whole profile was 131. 9 mm©a '. In the
1960 s the annual accumulation was lower than the aver-
age value, and then increased strikingly since the middle
of the 1970 s.

Key words: firn core; snow stratigraphic profile; annual accumulation; density; East Antarctica



