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Radiocarbon dating of sediment cores from Siberian and Tibetan lakes (4):
Radiocarbon chronology of the PYGOSE piston core
from Lake Pumoyum Co (south Tibetan plateau)
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Abstract

The Tibetan plateau (area, ~2.5 x 10° km?; altitude, ~4500 m on average) plays an important
role in global climatic and environmental changes, especially Quaternary monsoon circulation,
because of its topographic features. Summer monsoon activity is under the control of a strong
latitudinal temperature gradient between land and sea, reflecting insolation and environmental
conditions in the area. Therefore, paleoclimatic and environmental records from the Tibetan plateau
provide important clues for understanding the Asian climate system. We obtained a PY608E piston
core from a high-altitude lake (Lake Pumoyum Co; altitude, ~5020 m asl) on the southern Tibetan
plateau for reconstruction of environmental changes during Holocene. In this study, **C ages of
total organic carbon (TOC) in the core were measured by the accelerator mass spectrometry system
(Model 4130-AMS, High Voltage Engineering Europe) at the Center for Chronological Research
(CCR), Nagoya University, which represented the chronology from ca. 10 cal ka BP to present.
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1. LIS

BRICBT BT OVTE R ORMNLREBSETIE. AAZSLT U7 HIROKE - RIEER
REMET LS X CHEELREE % 524 (Wang et al,, 2002; Zhang et al., 2006), BREDF <y b&EIR
i, TOVTEVA—VORBFCHD P OBEOT L A—VEMEETLL, ZOEEMA V=X
LEMEATAROOEBRMAET 4 — L FE LTEAENTWS (Lister et al,, 1991; Wang et al.,
2002; Ji et al., 2005; Morill et al., 2006; Juyal et al., 2009), F<v FEHERHIMNET I S AV 5
¥ (28°34°N, 90°24°E) ik, WiE#EF 5020m, REHE 281km’, HAKEMN 65m ORILMTH Y |
COHRBMOM L LTHERCREOBKEIZAEYT S (Mitamura et al, 2003; Murakami et al., 2007;
Nishimura et al., 2007), 2001 £, 2004 4E% X U 2006 FEiZHIE D H# 4m OER#ERY (PY104PC,
PY409PC, PY608W-PC) AEE X 4L, #EH 19000 M EARELER L CAEWFREIOE TR
Nishimura etal. (2003,2007) i & 9 #» L TW5, PY104PC, PY409PC 35 X (R PY608W-PC Dk
FHi R FAE R R ER RICOVW T, Watanabe et al. (20102)iC & D #E S h T 3,

AL BT, 2006 FIC T~ AV FWd HEI I vz PYG0SE-PC HlRHEFRBEE O BUR R B
ERAEHRICOVTERT 5, MEEBYOERBLERREERIT S 2OIE, REH ZBLRE
REZESKRT 2HEEDP OR LEYRELMHT 2 4834H 25 (Watanabe et al,, 2010b), LD»
L7235 b, PYGOSE-PC B i & F i) THR L, ERAEICLEREYERERRT
B iZRETHB, o T, SEIIHEY T OLHEBREOHRERBERAELEET S, £
HHBRFEOHRERFEERZENT 201, AL LR IN S TV EEYOEE (01d carbon
effect) SN EHROFTBBICTETEN DAY F— 33— (Fresh water reservoir effect) D8
PINETALER DS, BiICHE I N TWVWAS PYIM4PC B LU PY40OPC REHZE TN 2B B &
VLB ERE OB ERBERTIEZEIZ, PYG0SE-PC kD Old carbon effect 16 & U} Fresh water
reservoir effect ZFE M55 Z L BWRETH 5, AWFH THL. BEFEOT —F ~— R Z HEIiZ, PY608E-PC
REHOLFRIREOKIERBERBEHRLER L, FRMOREERL S,

2. BRELSIE

2006 4FE 8 A, 75 4 ML (28°33°147N; 90°28°177E; altitude, ~5020 m asl) 235\ > THIEHE
Bk (PYSOSE-PC,Figure 1) 2V R b a7 F—2HOWTER L, B L HIESEEDRE
127 U= _RCFRITBOTEOAT 27, 63um YT ORTF 2B L, E L% 63um AT
ORLTI 12N-HCl 00 2 | RIBER B VEE 51T - 7o B S OFRBHE, Cu0, Ag & & BT 850°C
THRIEL, BEIAVERVT COTRAERB U, KIZCO, R %, Fe il LTHITLY
BREESI7774 b L, "CRIZBRSY —Fy PEHERLE, "CREIE TBRRESY VT Frw
INHAEE E47E (HVEE, Model-4130) %RV TiThhl, B5hi ¥C /8% ItCal09 (Reimer et
al, 2009) (C X VEERICKEL, £, RERMELEELHE (Fimnigan, MAT-252) v
T, HIERALERH O PYG0SE RBIOREHRFM AL (8°C) #RE L7,
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Figure 1. Map showing the location of Lake Pumoyum Co in the southeastern Tibetan plateau,
and the coring site of PY608E-PC and PY104PC.

3. ERLER

PY608E-PC HFHI & EN 5 LFWBRFE (TOC) D ERBERHER R BIEE) % Table
1 38 K Figure 2a 12777, BBRBMAE (2 78RE 11 om) OFMREIL55calka BP &8 LT, &
BOERBBRICEWHEEZ TR TER L LT, HBERREZBIT2REBHERA, VF—1"—FR

(Reservoir effect) b L IZMANLEG IR AEWHHMOEE (Old carbon effect) %3217 TV
ZIEBEBELLND, REHNEMR (2 7IRE 369 cm) OFERER 155 calka BP 2R LM, o 78
Ef3m 25 2m 0T, B8 L€ 3500 EOERFPIRA R L/ (Table 1; Figure 2a), MEH
B o TOC DERHEREBEBROER LY bHEVWVEERZTTZ LR A BTV 5 (Watanabe
etal.,2009), 72, =AY W LB E Tz PY409PC #Bt (Figurel; Watanabe et al., 2010b)
DERBIERBENS, T2 AV +WIZES TN 5 TOC OFERMEIT 01d carbon effect DA 5217 T
WA Z EBRREINTVS, PYAWPC BEHH OEMRE L TOC L DEREOEIIR K 10,000 L4
+¢db (Figure2b), AHFE T T 5 PYGOSE-PC B TOC DEREDTEE A (Figurela)
bL, PY40OPC DERMEDOEBI ¥ — 1 (Figure2b) L B —HLTWBZ ¢ BHLh LRk, £
RIED K& < WEE§ 5 9.5-5.5 cal ka BP DRI, ZFttoKBEREEM L B35, [EREN
KRBT ZEKROIERE, HAALbOHEWFEHOEBZEESELTEESRELLNS,
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Table 1. Calibrated ages of total organic carbon (TOC) in the PY608E-PC from Lake Pumoyum Co,
south Tibet

Sample No. ]?:;t)h cmllf(?:.tglznal Ca:;:ited (II?;DJ'T?;G)
(BP, +10) {(cal BP)

4S-86 10.1-11.2 4731 £32 5332-5579 14867
48-47 49.7-50.7 6417 + 35 7315-7417 14866
45-8 89.3-90.3 8660 + 38 9547-9654 14865
3R-76 119.9-120.9 9828 + 40 11209-11250 14864
3R-46 150.5-151.5 12079 +46 13849-13993 14863
3R-19 178.1-179.1 14074 £ 50 16943-17219 14860
2Q-87 207.8-208.8 14889 + 51 17966-18476 14859
2Q-57 238.6-239.6 14072+ 50 16943-17217 14858
2Q-27 269.4-270.5 15306 + 54 18537-18648 14857
1P-72 303.4-304.4 13266 +47 15977-16612 14856
1P-39 337.2-338.2 12559 +46 14598-15007 14855
1P-27 349.5-350.5 12919 +47 15140-15608 14852
1P-18 358.7-359.8 13102 £47 15569-16282 14851

1P-9 368.0-369.0 12937 +48 15145-15821 14850

(a) These ages were obtained by calibrating the conventional *C ages based on the IntCal09
calibration data set (Reimer et al., 2009).

LB RE R AR EE BBV R TS A0, B L BRI S s PY104PC RRHEBHRBI O
FRUWEEBRELRROEE N F— %R LTS (Watanabe et al., 2010b), HE#HFBFIZE Th
% TOC DOHFERBERMBORE 72 v ME, WHHFLE (RAKER) FETIE -EOEH ¥
—ERTARBEREWV, ftoT, TETEE L2 AV + D OERPEREREE S &
IZ PY608E-PC BEHZ 31T B Old carbon effect DB E M T 5 Z LIC LV . TOC OHAHE R A EE
BRICEISCERMOBRENRAMETHLLEEELLND, PYIVMPC L DENREOLENS,
PY608E-PC #E D =2 7 EE 41X 10 cal ka BP TH 5 L B A5, #FY T TOC IZ& T h 5t
HERBOREL, RELHLAYHEHOLELMTIT S, - T, EVEEOEWERBIREIZ
3. RSP OESBRER L TOC ORNERBERAESHEROERL., I~V 1+ HRicH
A EHEDOERIES OSBRI 2H0, HoHRERE, HTERE, HEPNREET—
ZLDOUBBKRETHD, 5%, KVERRERELZES DI, HREFENREE (FEDIE
Wi L URERIZR YT 25807 [Tz, #EHPICSEh3EYERER L CE LEYRES
B4 DZHERN A TN - B - I T, BIUMERRETOERAEEZED T LERH B &
Z2xbh3,
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Figure 2. a) Calibrated ages of the total organic carbon in PY608E-PC. b) Calibrated ages of the
total organic carbon and plant residue concentrate fraction in PY409PC (Watanabe et al., 2010b).
The ages of the total organic carbon and of the plant residue concentrate fraction are shown with
open diamonds and filled diamonds, respectively.

4. ¥

FRy MERT LY I OERE L W EHEEY R (PY60SE-PC) IZ&E#5 TOC @
B RBERAEHERI B LN, BB 2 >DOHEHZEMRE (PY60SE-PC & PY104PC) IZ
BENDENEND TOC OERBEOEEN Y — VPR —FK Lz, > T, HTWE#EY OS]
AR & & B IZEET A, BET HERERHR) ZX 3BV IRBERENEB LN
%, A A% 5372 PY60SE-PC REHI B £ 5 TOC DERBEORE S %, BEDT — & (PY104PC
RE) LHBTHZ LTI HWERBOEBEIEEHET S Z L BARETH D, > T, TOC
DERMEN O ERLZERMEERTIZEBFARTHI LELLND,

EFo

L HBREFERWEREIEL F—DREZ v 7 DERITIT, BRI L TREBHFEIZ

720 % Ule, BUBHREUZE L TIIRBRFEB X OPERZERF Xy MaEMEFR L& T 5F X
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BE

TIOT A DRBRTIE., AEXZ2SLRT D7 HIROBRBEEE A = X LHHO 524
EARTRRHERETH S, TOEDHIE, BECRTARBEBOETSEELRER 2 RS,
BEEORBZR, Ko7 P THIRICBIT 3 BEDCE VA — U IE8IAE LT S8, 2006 F 8 BiZF
Ry PERERBEEBICAES S e AV 43 (28°33°147N; 90°28°177E; altitude, ~5020 m asl) 235
W, WIERR R EE (PYG0SE-PC) 2R L7, RS2 A W ETREEBELOLDHITE,
WMEHAEBOMRERORENLETH S, AFRILENT, HEHTICEEINILHFHRE

(TOC) DESHERFBHENRYE ZTTV, PYGORE-PC REIOERBEL AT, PYS0SE-PC #EHE
BWOENRMEIT~16 cal ka BP #x Lz, LLARAEL, TOC DERMEIZMA»LHB I B H WA
¥ DB (01d carbon effect) =17 TV 5 L #EZE X115, Old carbon effect Z TR 5 728, HEFH
WP OB A OEREBE LTS PY104PC REOERREHR LB Lz, TORE., £/
EOBRENAIL, BEITHRE STV S PYL04PC REIOERMEIRE A & R < —B L7z, PY104PC
BEDEMNRMA L D LLBA b\ PYG0SE-PC 3l O EE4E(RITH 10calka BP TH 5 L H#EE LT, 5.
HERHPICENCE IR 2EYEEEZTE LENERBERREZITI 2 LIV, EREER
EREREREMETILERSH B,
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