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Fig.1 The typical development glacial points in the eastern bordering mountains of the Tibetan Plateau
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Tab.1 The experimental data results of mass magnetic susceptibility and frequency magnetism

in the eastern bordering mountains of the Tibetan Plateau

- %2 i %73 ) d "B FES .
R /E /N /m RS /10 g‘-kg-‘ /10° gl'kg" j;, i A AR
BZ o 105°57'04.3"  38°53'53.4" 2890  HL-1 46.80 4651  0.60 Kk #HL ik &2
105°55'43.4"  38°49'08.2" 3041  HL-2 35.91 3540 143 fufisiZz DDA BR vk
FaR A wa)
105°55'44.1"  38°49'07.7" 3040  HL-3 36.42 3538 285 fliEZE Bk
105°55'44.4"  38°49'04.9" 3030  HL-4 41.66 41.66 000 VKEPFEA MIS3b
105°5528.1"  38°49'22.5" 3020  HL-5 36.45 35.93 142 ffsize AW VKR
SEAAE 39.45 3898 127
KEID 33°55'39.8"  107°46'5" 2970 TBS-1-1 182.89 182.35 029  WMIEIZE HRA . AW VKR
TR
33°55'39.8 " 107°46'5" 2970  TBS-1-2 156.02 15576 0.16  HfllfisiZe R VK]
33°55'39.8”  107°46'5" 2970  TBS-1-3 182.49 181.53  0.52  Wfllfisize RV
33°55'38.5" 107°46'5" 2910  TBS-2-1 57.83 57.11 124 AMUf R VKIIR
33°55'38.5" 107°46'5" 2910  TBS-2-2 95.28 92.83 257  HMufs; ARV
33°55'38.5" 107°46'5" 2910  TBS-2-3 96.57 9629  0.28 Ml R UKIR
33°55'43.1" 107°46'9.7" 3070  TBS-3-1 115.69 11441 110 A% RV
33°55'43.1" 107°46'9.7" 3070  TBS-3-2 130.55 13025 023 A% AWK
FHIE 127.17 12631  0.80
BEEZI] 102023'52.6”  27°35'56" 2610 Q-1 23.70 23.23 1.98  mfllfisi  EE R SE 2ok
FaN PN & Pyl
R BEIR
UL,
102°23'55.7"  27°35'58.6" 2570 Q-2 12.71 1265 053 E 158 — vk
102°23'39.7"  27°35'49.7" 2720 Q-3 19.07 1845 323 fIRMfii Rk
1020223517 27°34'58.3" 3570  DHZ-1 28.89 28.65  0.80 ik U<
102°20'01.6"  27°38'28.6" 3430  AZ-1 12.57 1171 689  fiZE AUk
102°20'47.7"  27°37'06.1" 3850  zID-1 23.89 2291 4.08 fulfsiZE KUK
SEAAE 20.14 19.60 292
HSE 99°02728.5" 28°20121.1" 3910  BM-1 11.18 11.05 113 Z&fiZE  IUHJRA. HRUIKI
W K
99°02'12.6" 28°2027.7" 3960  BM-2 10.30 9.91 373 MifsiZE RIK VK
99°01'38.0" 28°20'31.0" 4000 BM-3 7.19 6.89 4.16  fulfiiZE RV
99°0122.9" 28°20'37.1" 4050 BM-4 7.10 7.08 033 Ak RUKVKI
99°0108.2" 28°20'41.6" 4060  BM-5 6.47 6.43 0.56  AhiZe RV
99°01'46.1" 28°20'41.6" 4060  BM-6 11.60 1135 219 Az RV
99°0029.8" 28°20'40.5" 4110  BM-7 8.41 8.35 0.76  AfiZe RV
99°00'13.4"  28°20'26.6" 4090  BM-8 8.89 8.96 0.00 ZfiiZe HRUIKI
98°59'55.2"  28°20'33.2" 4130  BM-9 10.16 10.14 020 ik HRUVKI
98°58'09.9”  28°20'16.7" 4500  BM-10 6.59 6.50 125 filfisiZe HRUIKI
98°58'09.9"  28°20'16.9" 4320  BM-11 6.77 6.52 373 A HKUIKI
98°58'42.8" 28°20'31.4" 3900  BM-12 5.56 5.66 0.00  fllfsiZE KRR VKHH
99°02'44.4"  28°20'07.2" 3890  BM-13 7.33 7.22 141 fifsiZe KK
99°02'41.3" 28°20'09.5" 3900  BM-14 9.55 9.20 3.69  flfsiZE ki
99°02'37.3"  28°20'07.8" 3910  BM-15 8.06 7.88 225 ffsiZe vk

T 8.34 821 1.69
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RFER /E N /m Frices /10* r)rfll-kg" /10* gl-kg" j;, R PR A

T 99°46'31.0"  27°23'91.5" 4000  QH-1 34.90 34.34 1.58 &KWk KA A, RV &l

KA

99°46'31.1" 27°23'91.6" 4000  QH-2 4478 44.49 0.64 Az ARk
99°47'16.3" 27°24'09.4" 3920  QH-3 30.00 30.30 0.00  FEumE FRU ¢
99°47'16.4" 27°24'09.5" 3920  QH-4 32.18 31.88 0.91 mﬁlﬂan“ AWKV
99°47'43.3" 27°24'46.2" 3830  QH-5 103.84 103.10 0.71 M AR VKIH
99°47'43.4" 27°24'46.3" 3830  QH-6 145.23 142.67 1.76 A AR PR
99°48'10.1"  27°24'95.4" 3600  QH-7 21.33 20.90 1.81 &5k ARV
99°48'10.2" 27°24'95.4" 3600  QH-8 22.45 22.45 0.00  ZfiiZ KK ok

SEE 54.34 53.77 0.93

AR 99°35'51.8"  27°42'60.4" 4210  SK-1 77.29 76.69 0.77 KW  KILE AR KKk
99°35'51.6" 27°47'63.1" 4210  SK-2 91.56 90.87 0.74 AfsiZ® KKk
99°35'51.6" 27°47'63.1" 4200  SK-3 33.02 32.82 0.58 g RIRVKIN
99°36/88.1" 27°46'62.5" 3750  SK-4 33.10 3227 250 Az RIRVKI
99°3688.1" 27°46'62.5" 3750  SK-5 42.12 41.85 0.63 e RIRVKIN
99°36'82.8"  27°46'39.5" 3790  SK-6 3.01 2.85 510 fumiZe KKk
99°36'82.8" 27°46'39.5" 3790  SK-7 5.65 5.51 235 fsiZE RV
99°35'37.1" 27°48'67.4" 3860  SK-8 52.28 50.50 3.40  fsiZE RV
99°35'37.1"  27°48'67.4" 3860  SK-9 54.72 53.26 2.67  {fzZE KKK
99°36'62.2"  27°48'40.4” 3830  SK-10 101.38 100.69 0.68  AiiizZk KUK
99°36'62.2"  27°48'40.4” 3750  SK-11 81.90 80.25 201 Az ARV
99°36'17.1"  27°48'47.4" 3830  SK-12 81.99 81.99 0.00  filfiiZe RV

FHEIE 54.84 54.13 1.79

2 YN 100°05'58.8"  27°22'49.3" 3250  HB-I 322.19 321.96 0.07 MiZe WA KA. Rkvkil

il KR A R

TUA KA

100°0611.5"  27°22'51.4" 3190  HB-2 492.29 49325 0.00 Lz KUK
100°08'14” 27°22'42" 2646  HB-3 723.88 723.88 0.00 ZfiZe KKk
100°08'14" 27°22'42" 2646  HB-4 653.14 653.14 0.00  ZfiiE KKK

FIE 547.88 548.06  0.02

R 99°43'02.0" 26°3821.0" 3890  LIJ-1 987.59 987.59 0.00 ZWiZZ KA AERAE KRk
99°43'02.3"  26°38'21.4” 3890  LJ-2 1808.80 1807.51  0.07 iz KUK
99°43'03.2" 26°38'11.3" 3900  LIJ-3 976.08 977.69 0.00 A RIRVKI
99°43'03.3"  26°38'11.4" 3900  LJ-4 648.79 647.07 026 Az RV

SFME 1105.32 110497  0.08

BE

Ty 147.84 147.39 1.37

10° m’- kg Z[H] , FAA A3 T R AL 248 5 T 100
10* m’- kg, (HA T i 4R A0 K ) 1 i ) Ak 32 A8 Ak
9 B M (39.40~801.35)x 10° m’* - kg, Ik 51y i &g B ik
P, 322 S R A TR g A e AR A 5 AR
T R4 S5 A 5 RS AR DTRR AR A7 6 D 6 3R, 1K
T ARTTCARER B2 it G A/ AR I KR g

(MBS BT S, R ITH8 18) 400 1 SBUR L0 REL ™

ARSI R 1) oK Rt Y Ak R (B AR AR I BE A ?(3 01~
1808.80)x10* m’ - kg, AL M & fe Ko F L] I,
S50 LUK B UTRR Y A 2 AR AR S L A <2 <
VKA <vk i (K 2). BEF9E , 230 J74F LISk 3
VIR SAL Y e [ R A R o 7 A (W S Y
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Tab.2 Values of magnetic susceptibility of loess and lake sediment in typical sections of different regions

BB i P AV 2/10° m*-kg" PR IR
M| Kt [P N 5.0~35.0 2]
AR 10.0~70.0 (2]
15t P i R A R 2% DH32 FLAND 97.1 [3]
TAE I ZE T BRI AR DR B M L T R R n~10n [4]
S 31°34'32.3"N, 117°27'25.2"E 8.8~42.8 [5]
Lt L AT 30 X A R 20.3~104.6 [6]
w1 (5] 30.0~250.0 [7]
wt e 36°34'N, 104°41'E 25.0~35.0 (8]
HIT—TFEE L TSI AL VLI BL T AR 24 20 km 60.0~195.2 [9]
B R TREESL A 56.0~141.2 [10]
BFERT 51.8~152.9 [10]
B ) DHOGN EELYRVE 1 km 3.4~214.0 [11]
[ Ele] 35°47'N, 107°36' E 40.0~80.0 [12]
TH 7 T 34°21'N, 109°31' E 90.0~210.0 [12]
KTl + 39°0'N, 121°44' E 5.2~42.4 [13]
ki sl 25°34'~26°00' N, 99°57'~100°12' E 39.4~801.4 [14]
ENEE A T3 26°08'31" N, 102°56'10" E 140.0~633.3 [15]
2000
1800 1808.8
1600 |
= 1400
~TE 1200 TR
%1000 |- ]
5 800f
= 600 F
b 400
200 [ 100
B 04 L3001
Y Bk oK Wi

TR

K2 s A @K ok TR R AR AL A

Fig.2 The magnetic susceptibility range of loess, lakes (glacial lake) and glacial deposits
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Fig.3 Contrast of the frequency magnetism values in the eastern bordering mountains of the Tibetan Plateau
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Tab.3 Magnetism of common rock types

Py aEyiil zis  K¥E  fElE RS AE BeE ,:\ BE s E ME .
= b 3
B ARYIE k107 600 10 20 100 12 50 — — 5.0 3.0 —
ALy [34]
855.6 — 26 14.4 90 136 1.9 108 3.0 — 45

/10° m’- kg™
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in the eastern margin of the Tibetan Plateau
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Magnetic Susceptibility of Glacial Deposits and the Impacting Factors
in the Eastern Bordering Mountains of the Tibetan Plateau

ZHANG Wei', LI Yuanyuan', FENG Ji*, BI Weili', LIU Ge'
(1. College of Urban and Environmental Sciences, Liaoning Normal University, Dalian 116029, China;

2. School of Economic and Management, Beijing Forestry University, Beijing 100083, China)

Abstract: Magnetic susceptibility value of the continuous sediment samples from lakes, loess and paleosol, and
deep sea are widely used as an alternative indicator of environmental change. However, magnetic susceptibility
measurement has yet to be involved in the research on the non-continuous deposits that reflect the climate
change in a specific time period, such as the glacial deposits. This paper reports the study of the magnetic sus-
ceptibility of eight typical profiles of glacial deposits in the eastern bordering mountains of the Tibetan Plateau
and the comparison of the data to those of deposits from the lake, loess, deep sea and the surface soil. Based on
the mass susceptibility and frequency susceptibility data, the magnetic susceptibility of the glacial deposits is
characterized and the impacting factors are analyzed. The results are as follows. (1) The magnetic susceptibility-
data of the glacial deposits in the bordering mountains to the east of the Tibetan Plateau show a large amplitude
of fluctuation between 3.01x10° m’-kg" and 1808.80x10° m’-kg", with a mean value of 147.84x10° m*- kg,
while the frequency magnetic susceptibility values are small and fluctuated between 0 and 6.89%, with a mean
value of 1.37%. (2) The temporal and spatial data of the magnetic susceptibility show different characteristics.
In other words, the change of magnetic susceptibility in the different glacial stages of the same region is mini-
mal, while the change of that in different regions of the same glacial stage is dramatic. (3) Parent rock lithology
is the major factor affecting the magnetic susceptibility of the glacial deposits, while climate conditions have-
complex impact.

Key words: till; magnetic susceptibility; climate; Tibetan Plateau

ASCG I Ik
K, 2RI, I, A R AR Gk L My oK ORI A AR R R R e PR R . B R A, 2012, 31(11):
1415-1425.



