5 44 % 55 4 ) Y/ S | B S Vol. 44, No. 4
2022 4£ 8 1 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Aug. , 2022

DOI: 10. 7522/j. issn. 1000-0240. 2022. 0125

LI Yang, OU Xianjiao, WEN lJiajie, et al. Bleaching characteristics of young glacial cobbles and its implications for rock luminescence burial
dating[J]. Journal of Glaciology and Geocryology, 2022, 44(4):1395-1405. [Z=BH, BRAEAE, WAERS, &5 . AR TR A (0 IR RAF K H

X B G AR A s s (0], vk, 2022, 44(4) :1395-1405. ]

%

FRKINTRFANERFEREXN A
B S I F B

fE, BCERY, REVEC, HSES, g4, # B, HER

(1. TR WA 222 B, T U5 8100085 2. 5 Mo b MUFRRL# 5 ik e =Bt , ) 4% AN 514015;
3.3k KA W EERLEEGEBE T 4R sk 515063)

B OE ASEANR/MEE R BRI KO UG AR BT I B 5 Rk AR, X — [A) RRURR ) 1 e 4
KLU RT3 1A vl OB DN A7 75 T B B o ool e 4 A R DIG JHL GBI A7 B0, W] LUAR 45
TR EE M 2T IR A 2 15 22 D 80 Bl , R figp R v DURRR AN S MDA ROt 2 — o AR TAR I
P R SRR TR YA A QoK TR R WF T 2R, SRR 130 MR UK URRERA TR il , 45 93 1 BRAUAE
At R 37 AN/ OIITRE b 20 D BARRE SR AL R . B G B IR B AN SR X AR AN TR KON TR
FRBE R AT A O IR AR BE 5 PEEE T SAR Il SGC YAWI A A B il 1 A8 0RI i M L m A 7 00 5 SR, et
R AT RE T AR AE OB 83 B8 BREE 60 | AR/ L AL AR XS /N A /N ) 5 I Y 06 %, 0 50
1B RFARRAT B HARIE . SRR IR A s R A7 R i 2 3 1 B IR O 4RAIE , 144 20. 6% 1138
B 9 R R, 90 g o R B AR 5 S [R) ORI TR i ) G AR R P2 A — U 22 TOUS R A4 5 i PR
T BE BT, VKOK G B AN BRAC DI A Ao i 2, BRI 1 R ot 2 )3 M 18 DI DO A A it I R 38
R AR A A 5 B I R A BRI TR AL B RR A IR R AL . 25 b U DURRER A
A APE R E A5 DURER R DR R W0 R RS R A R A A O, TR AT 5 A BRI A SRR, 17 2%

BHIE LR

KRR A ARG AR VN TIRR; Bk 5 SRR s IR R

hE 4SS P343. 6;P512. 472

0 35l

' I A2 B S KT 3 A5 A A 8 2 F LA
SRR Z — TR PO A ok I AR v B BT Iz 0
N i HROCHEAT Uk N TUR AR I RN 52
G2 T Mk F) i 28 4 TR RE O AL 28 2 4R 2 1
iR D 5 H) 20 4 53 UKL JZ A8 R AT e 8 ) UKL LR
FESCIN AR o 1115 A G LRI 41 15 A2 1 G JoL
DUBUBOLIN AR AR B — 8L 4, n] BE 3 T 0K
NIARARRIE o & 5, W0 R A (e Bz IR
Z R ANz o AR A AT I ] 2% 5 R 3R, IR

I fm HEA: 2022-07-03; &iTHHEE: 2022-08-13

XHEkFRERD: A

XEHS: 1000-0240(2022)04-1395-11

TH DLt HLREAR I B — TR B M Ui ke =
U, B A TR VKT TR R rp 2% 3l 77 75, o R AR
By AR, A ROCELEEN A HOAR B
TxF T AL GE RGN AR B FL A Y KT TR
MU AR B0 R A (R AT SR AR DR N CRR BR 5 T 5k
A1 B R BE A IR R R 04 He e 2 A AN R
FRERSE T R A7 B IR R LA AN 5] Bk AT A HRAE 5
PG I8 e R 2 i) A ] 5K 6 55 52 W 0 4 5 R 114 i) A
Btk L TR, i e B 6 I 0 I R AR R
) BACRE L EA T I AIFTERS 8 i

E&TA: HRAKRFFIESTH (42071088;42101007) 5 55 5 2 BeRHIF H (2019KTY06) % 1)
PEE I 2200, LTS AE , F VK N TR RO G AR AT 5 . B-mail: lyliyang1998@163.com
WIBIEE : WRIEAS, #%, BN AR PEWFSTY . E-mail: ouxianjiao@163.com; i 165F, 4% , 325 A 545 DU 20 b R A BOLAR U

5% . E-mail : zhongping.lai @yahoo.com



1396 K JI

7 + 44 %

ARV YA A B DI A A ity A T RO 328 , - 48
AR DK NNTDTRR R EE T AR A AP 1R L 157) 0 B 7
JE SR V5 o0 T B A A 5 LR A R ) O R, O B
HIRAEERMES TS AR mril AR 25 2R 0 P A

1 AREWAEERER

W5 DX AN~ 7 780 8 Do 7 50 B I L fok 8 L Ll It
B, 0a)1 48 pEA% ELAT IR £ BT A B4 (32°07 7 N,
98°51" B)o H1 Tk L=k i< JH A 1 sl B 2E A~ L
5 R 1 1L A R, S B S IX TR Y
SVTHX AT TARIEARIR AL a2k, 2L
£ 206~138 Ma 77 3¢ S /1 Fl 135~73 Ma 5 3 /v

17"E

98°50'

2 Ak
2.1 HmETAbE

TE RO 5L 50 & BUR UOR A i Ve i T, 421t
BEASBRA W RRE (S R B BRBE Bk A K/ (B
Y ANV NINTTIE i DS N N SN 3 T SR U =
(YPGCO002S #ll YPGC003S) 7F K A i 2 th bR ic T
TR 1A (R B 7R P> ab 1) A, JFGAth 3 EORE 5 76 %
PN kg 40 DR TG T, T FRU K 1) ab T 8 2R JEG T, T FR
/NI ab A TR o AR 7 mm (KR 204 R

TR T DV AL R E R F A A i vk
U 4257 T A A 2247 PR A b, AR IR ) B T 2
VKA B AR E U TE AR AN 2 i )5 i AR 4
FEUTAND, U A AT UL vk N vk )
UKA 28 LA e AR5 AR Tt 28 45 o A o FRATTAERE 51
(A BRAR K11 5 R BRAR K TR L /N U A s 28 e
VKK B 45 6 SR A A (B 1~ 2) REE T 130 174K
B kA AR i, R B VKT B8R A 93 4~ (734>
AR ECRR AT ), /NPK IR A7 37 A, R T A5
X kA B G AR 5 AR 9 R B, 7 YPGCO002S J¢
YPGCO003S i 2 4b Hli s R AR T 20 1R IEAERR LY
AR, RAE S SR E LR 1,

98°52'01"E

& 1/
32°03'11"N

BT BN (2T ) BRI R A

Fig. 1 Modern glacier in Yingpu Valley (lower left) and sampling sites in front of it
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Table 1 Location, sampling depth and quantity of granite cobble collected at different sampling sites
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YPGC002S YPGCO02 I 7E [ pK T e e 3 1 0 11 AL
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Note that only buried cobbles were included in this diagram, while cobbles collected from the ground surface were excluded :
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Bleaching characteristics of young glacial cobbles and its implications for
rock luminescence burial dating

LI Yang'?, OU Xianjiao’, WEN Jiajie’, YANG Wanyi’, ZENG Lanhua’,
YAO Pan’, LAI Zhongping’
(1. School of Geography, Qinghai Normal University, Xining 810008, China; 2. School of Geography and Tourism ,
Jiaying University , Meizhou 514015, Guangdong, China; 3. Institute of Marine Science,
Shantou University, Shantou 515063, Guangdong, China)

Abstract: Incomplete/heterogeneous bleaching is a great challenge for glacial sediment luminescence dating,
which hinders the application of traditional luminescence method using sand and silt-size grains in glacial envi-
ronment. The latest developed rock luminescence burial dating technique is able to judge whether the cobble has
been fully exposed to daylight according to the luminescence-depth profile, which is one of the solutions to the
problem of heterogeneous bleaching of glacial sediment luminescence dating. In front of the modern glacier in
Yingpu Valley, eastern Qinghai-Tibetan Plateau, 130 young glacial cobbles were collected, including 93 mod-
ern samples and 37 Little Ice Age (LIA) samples, 20 of the modern samples were collected from the ground sur-

face. Firstly, surface ,, /saturated signal method was used to distinguish the degree of bleaching of cobble sam-

-2 mm
ples, and SAR and SGC methods were used to preliminarily estimate the equivalent dose (D,) and their overesti-
mations. Then, the relationship between the characteristics of cobble samples (roundness, sphericity, color,
grain size, relative grain size, average diameter of cobbles, etc. ) and the degree of bleaching was explored, to
find well bleached cobbles and their characteristics. The results indicated that there are cobbles showed character-
istics of being bleached at most sampling sites. On average, 20. 6% of cores of the buried cobbles were well
bleached, and show very low D, overestimations. Samples from different types of sedimentary environment
show different degrees of bleaching. The cobble samples from the top of lateral moraine have the best degree of
bleaching, followed by glaciofluvial terrace and modern glaciofluvial cobbles. The glaciofluvial cobbles collect-
ed from small depression between modern recessional moraines in front of modern glacier show the worst degree
of bleaching, and D, is relatively seriously overestimated. Granite cobbles with poorer roundness, lower spheric-
ity and lighter color were better bleached. To sum up, the degree of bleaching of glacial cobbles is related to sed-
imentary environment, deposit process, transport distance and characteristics of cobbles. The above conditions
should be comprehensively considered when sampling cobbles for rock luminescence burial dating.

Key words: rock luminescence burial dating; glacial sediment; cobble; modern sample; degree of bleaching
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