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Fig. 1

Map showing location of the Taniantaweng Mountains and other mountains in the eastern

Qinghai-Tibet Plateau which have yielded the early-mid Holocene ages
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Fig. 2 Glacier landforms of the Qinggulong Valley

UKE PRTEAR 5 290~5 175 m 22 6] 45 17 ) 2 s
ZEQM2L ¥ 3(b) ], it 75 i B vk 1 Al 4% 43 IS 60~
70 m, iR K B, S [ E 3(c) T, ER4E
B, ) R AR 0. 75~1. 5 km K3} D153k 1345, vk hs
ZETHHRH o A5 AR BB el B I 1 — KA i 5 T
Tk, 0K 0T i, WAL R AR, B & D | R A
B FEVKERZE TG M & B A R 2 m T A,
AR A, TERT-22 oK UL B S 480, 75 VK I A7
VKON B S A FH (8 5 i), 2 B8 14 PR OB 11 33 5 A 29°
~35°, UK 22 B AT 11°~15°, F 5 A R A
KD A, ARl AR X b S R BT, 12 VKA 4 T g
TR TR R AHIFGR 7 LR AR 34 VK AR
Fein[ B 3(d,e), QGLB-02~04], FE S ILF 1,

VK Sk BAR VKT R 36 5 360 m fh] R 4E fif &

5270 m A kKB —E %528 QM1 (& 2) vk IS
80 mZE A7 [ 1 3(b) |, Afit 28 THAB AR A7tk A TR
TRHE /N AE B A T R L DKt ) XA R BE A A, T A
PR o AR AR X S W, 1225 oK 28 FT TR A
BRELY [RIN LR

2 "BeRHEZEFZFNINE

o it T Ak R o) A 2 7 v R 2 B 7 s D A
I8 T PR35 AR Ak 5 1 e 2o A T 0 S0 56 2 (hr R ) adE
17, A B A2 2 IR Nishiizomi 2548 7 s . &
i N Tk 520 5 gl , kit 20~60 g 4l
AT, AL 0.3 g 1Y °Be 24, 2K 5 B A7 D
FH HF FHNO, % W i, Zead 25 JUR1EH BH AR i 58 36
Iy ES L4l Be, SRJE 7E Be I B N A &AL B il 45



310 7K JIl R + 44 3%

(d) QGLB-023%4# (e) QGLB-03/043% A%
e (a) AL A QM3 VKZE; (b) PLLEBZAh QM2 KkiiZE, BELN QM1 KiiZE; () TLLEL R QM2 IKisiZE
B3 BT XA KRR B
Fig. 3 Field topography and sampling photos in the study area: geomorphology of the Qinggulong Valley, and the blue line
represents the moraine of the QM3 moraine (a) ; cirque in the Qinggulong Valley, and the red line represents the QM2 moraine,
while the black line represents the QM1 moraine (b) ; the red line represents the QM2 moraine (c) ; the sampling photos (d, e)

R HHEEE RGOS TR R "Be K S N AF45

Table | Coordinates, ""Be concentrations, and dating results for samples from Qinggulong Valley

BeSAE EN BRE Wfum RRREem  oDoTmo o SR BHE et
(/581 SEN (10° atoms-g™")

QGLB-02 30. 4288° 97.1104° 5201 2.5 1.5/1.6/1. 8 0. 9796 4.640+0. 110 6. 13+0. 37

QGLB-03 30. 4288° 97.1118° 5193 3.0 1.5/1.8/3.0 0. 9756 6. 552+0. 143 8. 83+0. 53

QGLB-04 30. 4288° 97.1119° 5198 2.0 0.7/1.2/2.5 0. 9836 6.352+0. 129 8. 37+0. 50

H: atoms/g 5 4F 50 BeO A IR T4

AEMY, Z )5, KL HUBeO, ¥ BeO 5 Nb #H iR S5 BGiE i) CRONUS MIZE TR [BRIBFEM7E
G AR5 AMS G 2 HURE SRR AE TP ERMEBEVE EERTR G T TR A IR B IR R R 0,
B0 A B I 5 AR M 2. 65 g-em™, "Be WAL 1. 387 Ma'"”,

FITAT FE 5 ) "Be 22 2 4E 0T34 % F Heyman S5 0 2R FH ICNBe Jit 1% it 25 A v, Xt 1y T
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Fig. 4 Probability density function (PDF) plots of '"Be
exposure ages for moraine QM2 of the Qinggulong Valley
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Study on early-mid Holocene glacial advance events in the Taniantaweng
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Abstract: Taniantaweng Mountains (30°45'~30°11" N, 96°30’~97°30' E) is situated towards the west of the

Hengduan Mountains and lies in the transition zone of the southeastern Qinghai-Tibet Plateau (QTP) and the

Yunnan-Guizhou Plateau (YGP). During the Quaternary period, multiple glaciations occurred on the planation

surface of the middle section of Taniantaweng Mountains; hence, it contains numerous typical glacial erosional

and depositional landforms. The Quaternary glaciers in this area are marine glaciers, maintained by precipitation
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brought by the South Asian monsoon. Thus, the advances and retreats of these Quaternary glaciers directly re-
flect the fluctuations of the South Asian monsoon and are highly important for Quaternary glacial research. The
Qinggulong Valley is about 7 km long and possesses numerous groups of preserved moraines in clear and com-
plete formations. Moraine QM3 was distributed within an altitude range of 4 600 to 5 250 m, and extended from
upstream to downstream for approximately 7 km. ESR and OSL dating results reveal that these moraines were
formed during the LGM and correspond to MIS 2. Moraine QM2 was preserved at altitudes between 5 290 and
5 175 m in the cirque, displayed a greyish-yellow colour and an arcuate distribution and was recorded lying
across the cirque mouth. Moraine QM1 was distributed 5 360~5 270 m, and massive granite debris were scat-
tered on the surface. Here, we investigated the QM2 moraine history of the Qinggulong Valley using cosmogen-
ic ""Be surface exposure dating techniques. The three samples for QM2 yielded ages of (6. 13+0.37), (8. 83+
0.53) and (8. 37+0.50) ka, and we assigned an age range of 8. 83 to 6. 13 ka to this moraine, indicating a gla-
cial event during the early-mid Holocene. In order to make regional comparisons we recalculated the '"Be ages
for surrounding mountains using data compiled from previously published literature. Combined with other dating
results (OSL and "“C), we suggest that the early-mid Holocene occurred on the eastern and southeastern QTP.
Air temperature and precipitation are two major factors affecting glacier change. The water vapor carried by the
southwest monsoon, which influences the development of glaciers in Taniantaweng Mountains, is obstructed by
high terrain barriers above 6 000 m. Thus, the precipitation reaching the Taniantaweng Mountains is significant-
ly reduced, resulting in much smaller glaciers compared with those in glaciated areas with abundant precipita-
tion, such as the southeastern QTP. Pollen from cores of Lake Rencuo and Hidden in southeast Tibet demonstrat-
ed that the mean air temperature in January was likely 2~3 C higher than present, and mean annual precipitation
during the 8~6 ka BP was 100 mm greater than the current values. At high altitudes abundant precipitation fall as
snow, which led to positive glacial mass balance and glacial advance. The glacial advance in Taniantaweng
Mountains during the early-mid Holocene may have resulted from an increase in precipitation from the southwest
monsoon. At present, the geochronological evidence of the early-mid Holocene glacial advance event in the east-
ern QTP is primarily based on TCN, OSL, and radioactive “C. The dating technology used in the current study
is limited by the complex geological and geomorphic processes that have occurred in this region, and by the par-
ticularities of glacial deposition in mountain areas. Furthermore, the resolution of the glacial geomorphic age
since the Holocene is insufficiently high, leading to large uncertainties in the chronological data. There are also
few geochronology data available to support the glacial advance in this period. Therefore, in this study, we aim
to provide an initial chronological framework and preliminary results for the early Holocene glacial advance.
More accurate glacial geochronology data are required to further understand the early-mid Holocene glacial ad-
vance in the QTP. This study provides a new basis for investigating the dynamic relationships amongst glacia-
tions, changes in the South Asian monsoon, and global climate change.
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