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Figure1l Location and geomorphic characteristics of the study area. (a) Location of Linggo Co and other lakes mentioned in the text. The white line
in corresponds to the northernmoast boundary of the Asian monsoon (after Tian et al.[*¥); (b) geomorphic characteristics of the Linggo Co catchment; (c)
wind rose plot for the Linggo Co basin. The data are daily average wind speed at 10 m above ground from October 1, 2000 to October 29, 2014 from
the High Asia Refine analysis dataset (after Maussion et al.I*™!). Red dots indicate the attitude of the humid layer in a sandy dune in the Linggo Co

catchment (after Li et al ™)
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Tablel Resultsof AMS*C dating for the Linggo Co samples

LG E FE i 44 R EE (cm) E AR ) 3C/*2C (%o) YCH I (a) YCiRE
Beta - 346741 LGC-1 30 LR -23.0 7350 30
Beta - 346742 LGC-2 66 LR -235 7860 40
Beta - 346743 LGC-3 115 EH LT -22.0 5580 30
Beta - 346744 LGC-4 164 EH PR -23.0 6420 30
Beta - 346745 LGC-5 215 SN -22.2 6090 30
Beta - 346746 LGC-6 264 LR -23.6 5730 30
Beta - 346747 LGC-7 314 LR -22.6 7630 30
Beta - 346748 LGC-8 415 EH PR -23.4 6500 30
Beta - 346749 LGC-9 514 B S LN -24.3 8410 40
Beta - 346750 LGC-10 614 RN -23.2 10320 50
Beta - 347095 LGC-10P 614 DL 7/R5 20N -23.1 8110 40
Beta - 346751 LGC-11 714 LR -23.3 12120 50
Beta - 346752 LGC-12 818 R ING -17.1 14710 60
Beta - 346753 LGC-13 870 E S LIV -20.9 13570 50
Beta - 346754 LGC-14 914 s LN -19.9 13860 50
Beta - 346755 LGC-15 977 LR -21.4 20430 90

BA121037 LGC-65 65 TR ING - NA NA
BA121038 LGC-161 161 R LE - NA NA
BA121039 LGC-266 266 LR - NA NA
BA121040 LGC-363 363 LR - 5850 40
BA121041 LGC-463 463 LR - 7340 45
BA121042 LGC-563 563 EH YR - 8905 50
BA121043 LGC-661 661 SR LE - 10650 60
BA121044 LGC-764 764 LR - 11390 60
BA121045 LGC-839 839 =R - NA NA
BA121046 LGC-961 961 EH PR - 19390 110
BA121047 LGC-763P 763 T 5 - 10810 35

a) —, BRI ; NA, HHUR & R g

FEEATIR(E 1(c)), H AT DAHERR & vk 1] XU
LA R il 4 Z2 T R /NR AT gL 3 BP0k, BRI
FE R S s A R, VG RO T v i e T A M
IX 5% i) d 5 P03 R o, A A ik oG 1T LA Sk 7
IR FE B FEBR, A5 53 B A R A 7 XU B
2~10 um#1 43 7E Dietzes NIRRT 53 g R 40 hy
W UL (EI3), T 8 e I WA 78 120K BE X W] AR AE £
AN i G (B 3(b)~(€)). Vandenberghe®® 15 44 (1) 7T L)
Bifi KA GE R BT LAY UL DT A (type 1.c.2) 781X
— AR (2~10 pm)BY. fE A KA, KT U
120747 3 P 0k 22 00 T B DO R TS AE T K A
[ 2R AR JURE T BE I T s R IR DR, RIS TR
W e H UK A2k AR UKL R 1T RE Bl 25 vk 1 ik
RZTAWIA. BTk 02 TE YA SE 5 s,
JC2~AM IR EEHE 78 B W AN BESE A A . i s 245 3T
PR Ay A, AR T Bl K I B TR RS B OR RE IX [R] (<1

um) B BN, ATRERWIE TR HE . Wocs, 4
SR LB TFREZ 453 (0.5~1 pm), FRUIH 0] GEHR
SRR RE A 5, EAEX S e/ E R T20 pmiX [E]
FAAER) 28 5, AT REARR AR 2= vk )1 Rl Kk A 2= 2 XU
K2 52

2.3 JriEduhE B A BB R

A XRASTIRAE h R 2 EE PR B I A
b 9 48 4 (Leucocythere mirabilis) Fl & 4b i 1€ /v
(Limnocythere inopinata). 17~11.7 ka, & 4MHAEAF
AW AN YA IR, 11.7 ka5 B AN AE A FEA T
2 (K5(a), (b)).

AW AR 5 R AMNAE A BB EAT B R B
N7 30 [ (7 W0 1 AE A i 3323~37377 uslem, ficid BN
11145 pslcm; ZAMEIAEA }11403~19761 psicm, fizid
5265 ns/em)Bo i ) 4 A 7T R R DR AL R R
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Figure 3 Grain-size distributions for the sediment core from Linggo
Co and comparison with the end members (EM) of other lakesin the TP.
(a) Grain-size distributions for the Linggo Co samples (gray lines); (b)
grain-size end members for the Taro Co sediments; (c) grain-size end
members for the Tangra Yumco sediments; (d) grain-size end members
for TT lake, a small lake on the west bank of Tangra Yumco; (€)

grain-size for end members for Donggi Cona. (b)—(€) and the grain-size
categories are redrawn from Dietze et a1
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Figure 4 Photomicrographs of the coarse fraction of samples from
Linggo Co. (a) Poorly-sorted particles; (b) angular quartz grains; (c)
sub-rounded feldspar grains; (d) bedrock fragment
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Figure5 Results of ostracod, stable isotope and grain-size analyses of the sediment core from Linggo Co. (&) Absolute abundance of Limnocythere
inopinata in 3 g (dry weight) samples; (b) absolute abundance of Leucocythere mirabilisin 3 g (dry weight) samples; (c) 6*°0 record from shells of
Leucocythere mirabilis; (d) mean grain-size; (€) sorting index; (f) sample scores of end member (EM) 1 for Linggo Co; (g) sample scores for EM 2; (h)
samples Scores for EM 3; (i) samples scores for EM 4. Gray bar highlights the samples with peak mean grain-size
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Variation of the mid-latitude westerlies and Indian summer
monsoon sincethe last deglaciation: Evidence from grain-size
data from Linggo Co, central Tibet

HE Yue'?, BAO ZhengY u!, HOU Juzhi?, Erik T BROWN?, WANG MingD&%, XIE ShuYun® &

Y1 Chaolu?

! Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China;

2 Key Laboratory of Tibetan Environment Changes and Land Surface Processes, Institute of Tibetan Plateau Research, Chinese Academy of

Sciences, Beijing 100101, China;
3 Large Lakes Observatory, University of Minnesota Duluth, MN 55812, USA

The mid-latitude westerlies and Indian summer monsoon (ISM) have a significant impact on the water budget and
general environment of the Tibetan Plateau (TP), and much work has been conducted in order to characterize variations
in these two atmospheric circulation systems on various time scales. However, the nature of the interplay between the
Asian summer monsoon and the westerlies during the last deglaciation remains controversial. In this study, a sediment
core from Linggo Co, a closed lake in the central TP, was analyzed for grain size and ostracod content. The results
suggest that environmental change in the Linggo Co basin during the past 17 ka can be divided into four stages: during
Stage 1 (17-11.7 ka) Linggo Co was a shallow lake characterized by high amplitude hydrologica fluctuations. Strong
winds prevailed in winter, correlative with cold events in the North Atlantic region, and indicating the dominance of the
westerlies. During Stage 2 (~11.7 ka), in the early Holocene, Linggo Co expanded rapidly and there was the
disappearance of the shallow-water ostracod species Limnocythere inopinata together with a decrease in mean grain-size.
These changes indicate that ISM was enhanced and that it was the dominant atmospheric circulation affecting TP rather
than the westerlies. During Stage 3 (10-8 ka) Linggo Co experienced severa intervals with a negative water budget,
which may be attributed to a weakening of the weaken I1SM or to the reduced influx of glacial meltwater as aresult of the
influence of cold climatic events. During Stage 4, after 8 ka, Linggo Co shrank progressively in paralel with a gradual
weakening of the ISM and finally atransition to the present environment occurred at ~2.5 ka.

A comparison of the record from Linggo Co and other records from the TP reveals that prior to 16.5 ka the
mid-latitude westerlies was the dominant atmospheric circulation system controlling the entire TP. From 16.5 to 11.5 ka,
the mid-latitude westerlies till controlled the central-northern TP; however, the ISM controlled the southern TP, which
had a similar climatic pattern to the present day. During the early-middle Holocene, the ISM was the dominant system
affecting the entire TP, however, its influence was considerably reduced during the late Holocene, which was probably
accompanied by a strengthening of the westerlies.

last deglaciation, grain size, oxygen isotopes, Indian summer monsoon, westerlies, Tibetan Plateau, Linggo Co

doi: 10.1360/N972016-00610
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