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Radiocarbon chronology of a sediment core from Lake Pumoyum Co: Implications for past
climate changes in south Tibetan Plateau
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Abstract

To reconstruct climatic and environmental changes in the south Tibetan Plateau, a
3.77-m-long sediment core (PY608E-PC) was obtained from Lake Pumoyum Co in August 2006.
Because terrestrial plant residues are extremely rare in this core, radiocarbon dating was performed
on the total organic carbon fraction. We also estimated the old carbon effect and radiocarbon
reservoir age of the total organic carbon fraction. Using these estimates, a new radiocarbon
chronology for past climatic changes from ca. 12,500 to 700 cal BP was established. The linear
sedimentation rate of the core was founded to be constant at 32.0 cm/kyr, indicating stable
sedimentation conditions in Lake Pumoyum Co from the period of the Younger Dryas to the
Holocene.
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1. FL&HIC

REREEHOA =X L HMTHHICE, BEORBELZET T ESMLETHSE. ©
NETIE, 77 TSP EPRITE L CEEIIC BT 28N BRSO ROLEERER
PLRted o, ERUPORFEREE BTERATF—L) TOTA—UrEPRRETEIRLTHS
(Fleitmann et al., 2003; Dykosky et al., 2005; Wang et al., 2008). L7>L, HEELRHEMNSHRTH D
F_y MRRICBITAMAEFMIR LA TS, i, Fy VRRERHI, > FEVXA—2 (B
FTOTEV A=) OFETICHY (Wang et al., 2002; Zhang et al., 2006; Hren et al., 2009), XREE
BNCET A2 ED B 5 X CHEAMNBMIE L 25, BHE LT, Sy FREEICBIT 2 HER
B LREETCET AMAESED LN TWB M (Lister et al., 1991; Wang et al., 2002; Ji et al,, 2005;
Morill et al., 2006; Juyal et al., 2009), #* 1 FEBEORBIMICH T 5 Mo R R EFERE (&
HER—V) CORBEESOEITIIITOIL TRV,

FRy FEEETICAE TS A2 A Y WIS, 60m Ml EOWERBEENRFEEL TS D L
BRENTWS (B 5, 2003;2007). ZHE T, T2 Y 3 BICBWTE &K 4m OFRRHER
R 4AXFEERENTEY (PY104PC, PY409PC, PY608W-PC, PYG0RE-PC), =i 5 DM EHEREH Dt
HERFICLBERREICMAZ T, BEECHEAREEZ AW TEH LTl Y, ERNRREELD
DOETHARRIC /D L HIFFES D (Wang et al., 2009; Watanabe et al., 2010a; Lu et al.,, 2011) . ¢z,
WEMEED PO TR, BMEAROKER, EEZEDOREICRZZEXREERTEY
(Sakai et al., 2005; Fagel et al,, 2008), EELRAWRIE 70 0—D2Th 5. HEHEHEHW R
BEHITETO DT, BEOSWERMEBET LI LEUNATHS. #EYH» L/ ONHBE
PERFEN S ERICHIR T 272021, HALLEE S WABHoRE (0ld carbon effect)
CHMNAESRROFEBIZE TN BHAKY P ——F R (Fresh water reservoir effect) D% 0
THUERDS. AR T, PYGOSE-PC HRHHABOENRBEOMR L FEICOWTHETS. &b
W2, PER L7-4ER8H%E BT, PYG60SE-PC DX+ oW THRET 5.

2. BRHELOWE

2006 £ 8 H, =AY +HIFEE (28°33°14”N, 90°28’17”E; #HEHIE, #5020 masl) 2B\
THEHREYRE (PY60SE-PC) 2R b a7 7—2HWTER UL, B ORTAEIZ W
Watanabe et al. (2009; 20102)iZ 5> 7z. “C IBIZA& HERRE S 7 b o VINERE B r4r# (HVEE,
Model-4130) Z AW Citbiz., 57 C 4% IntCal09 (Reimer et al., 2009) = & ¥ BERIC
WIELZE. £, K8 oRERS X UCHMFEEOREICIE, X REIPERE (Bruker, D8
ADVANCE) %Rz, 8o 08 I U IZ-20 O Tik Fagel et al. QO0S)ZHE- 7z,

3. HRLER
PY60SE-PC B EHE R % Table 1 36 X T8 Figure 1a {2773, JE# S (2011) 2B\ TH

LHENRTWA & H1Z, PYS0SE-PC REHZE £ 5 TOC DERE (E/R LEMR) ik, =7 E3 (I8
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X 10.1-11.2 cm) T# 4700 “CBP ¢ &<, a7EHICB VT (EX 369-269 cm), #3000 EDLE
RIEOFERFEH bR, ZhbDFERE, AP LB SNSRI T WA OB L 3k
JPF—N"—ZRICGERT3EELI LS.

Table 1.

Conventional “C ages, A"Croc, fiat cuvons Calculated ACppc, and corrected ages of PYG0SE-PC
sediment core.

Core depth COT entional “C roc® C&ﬂculated Corrected age ¢
(cm) Cage (%o} feseaea®  A7C (cal BP, 1o range)
(BP = 10) (%o)

10.1-11.2 473132 —445 0.40 =17 565-667

49.7-50.7 6417x35 -550 0.37 —288 2865-2930

89.3-90.3 8660+38 —660 047 -364 3995-4149
119.9-1209 0828+40 -706 0.51 -404 4827-4867
150.5-151.5 12,079+46 =778 0.62 —414 4877-5257
178.1-179.1 14 07450 —827 0.66 -492 6314-6406
207.8-208.8 14,889+51 —843 0.66 =541 7321-7419
238.6-239.6 14,072£50 —827 0.62 -342 7325-7426
269.4-270.5 15,306+54 -851 0.62 —605 8414-8536
303.4-304 4 13,266+47 —808 0.39 —687 10,794-11,128
337.2-3382 12,559+46 =791 032 —693 11,175-11,229
349.5-350.5 12,919+47 —800 0.32 -706 11,641-11,961
358.7-359.8 13,102+47 -804 032 -713 12,027-12,374
368.0-369.0 12,937+48 —800 0.32 =707 11,716-11,969

* A¥Croc values were measured by AMS,

® £ gead carbon Values were taken from Watanabe et al. (2010b).

® A"Cppc values were calculated via mass balance using £y, carmon values.

4 These ages were obtained by calibrating the calculated '*C ages of plant residue concentrate (PRC),
based on the IntCal09 calibration data set (Reimer et al., 2009).
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Calibrated age (cal ka BP)
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Figure 1. Age correction of PY608E-PC based on the f}..4 canon Values of TOC in PY409PC as
provided in Watanabe et al. (2010a). a) Corrected ages (open circles) (from Table 1) and calibrated
ages (filled diamonds) of TOC in PY608E-PC. b) Calibrated ages of TOC (open diamonds) and
PRC fraction (filled diamonds) of PY409PC.
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Figure 2. Vertical profiles of TOC concentration in the sediment cores (a) PY608E-PC and b) PY409PC)
with age. The horizontal solid line indicates the boundary between the Pleistocene and Holocene (11,600 cal
BP).
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Figure 3. Relative abundance of clay minerals (Illite, Chlorite, Smectite and kaolinite) from
PYG608E-PC. YD, Younger Dryas (12,800-11,600 cal BP).

% Z T, PY608E-PC REHIE EN 5 TOC DEMRMEICEA L T, I LMK I AHEMBICEHENE
B OB ) P —NR—FBOEEL TLDOLEBVIMEL, MEBLUOBRE L2EREZHNT
FER @& ERR L7z (Table 1, Figure 1).

a) BE#RTH 5 PY409PC DEMRENIT, B2 EHEMAERE O "CERIZESWTER E TV 5 (Figure 1b;
Watanabe et al., 2010a). [FIFFZ TOC @ "CERBBME SN TEY, v AT U XFHE (K 1-3)
IEoT, "CEETRVWHEABENOHBEINDIEVABDOBRATIE (fiu cuvon) ZHHT
HEMNARETH D, ZOFHEIZ X VIBER 12,500 458 ¢ O1d carbon effect #7875 L 7z (Table 1).

b) B DIVTE fisa canon B> D TOC DERMEEFIE L (3 4), PY608E-PC 12T % ke LimEE D “C
FEREHH L7 (calculated A™Cprc) -

¢) HHL7MEFERME% IntCal09 IZ & - THELFEIE L (Reimer et al.,, 2009), PY608E-PC D4FE{HH
EREE L.

A14CToc = (A14CPRC X ferc) + (A14Cdead sarbon X Joeadvetien) ¢y
A"C gead carbon = —1000%0 )
fi’RC +fdea/d carbon — 1 (3)

Calculated A14(:PRC = { AMC:TOC - ('1000 x.ﬁiead carbon)}/ (l'ﬁiead carhon) (4)

EFEDORIT L VU FIE S 4172 PY60SE-PC FREHEI D ERRITA 12,500 cal BP Th Y, HEFHHE
B 32 cm/kyr Th o7z (Figure 1a). ARFFRICKL W HEEEEIXIZIE—ETHAHZ EBWREN, BE
L 7= HEREBREBE SRR L TV e 2 EARIR S . RIZ, 2 12,500 4272 5 PY60SE-PC IZ5
Eh 5 TOC &A BEDRELHE % Figure 2 12577, PY60SE-PC ® TOC 1%, [ FiiMiEd D “C £/
% VTR E L 72 PY409PC @ TOC #RE 434 (Watanabe et al., 20102) & K< —EH L7z, Z O
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%1%, PY608E-PC {ZBi} 5 TOC @ “C ERZHRIMER LM EERWS I EETEA2 L%
AT, FEO TOC EH R, BHtOKEREY (B35 L% 9000 55 6000 cal BP) 233\ T/
fE&7R L, TOC #Ed Li-kHiL, MoK E —ET5LEBZ2L0S. 5%, TOC ODEEKE
BEE (7F7v7R) #EHL, TOCEHOHEREZFHMIIBRITTILERHS.

PY6OSE-PC Bt D% MM RRIL, 1 T4 FRITHRLY TH VAR FEERIL 74%5 5 88%Th
o7 (Figure 3). fiofELEHME L THFVFA b, 70F4 b, RAAZFZA FBRBHENTEHR,
EXMEERIIDRL (BFVF A FTHEK13%, Figure 3), PY60S8E-PC RElOEEIzbi- it
S OEANGFERIZKREAREERR Ao, L &Y, v by 1 HHERED D ORE 81
YOI ET 2 BHIIREBE CBL L X TE b, W X 3K RER ORI
0, 41744 MO H YV TLABRERL, RAZFA FBENTHZ LG, ZhE TOMBHEED
WDAAZZA N/ AF4 PEBBEILEESE: L THREZBFEITIZCAHVWSENR TS (Fagel et al.,
2008). L7 L, PY60RE-PC REHIBITHRA AT ¥ A FNOHEMEERIZSWATTHYD, AAZFA
FNATA MEEZEREHOREE: LTHEATAZ LIEIHETHS. FXy b v AV 1A
WIS 5000m O I EHBHETHY, T RA— U EHOTRIC L AEER - BRAROE{LAR 1§
PHRIZ S X 5 BIIENLTHELEILNDS. o T, GEEEBICRRNT S LEH ORI LIRE
Pl LY 2 OEBRYNLELTAEDICRMOBESKEL RS, thORLEER XU L
P OBBIICETAHREL LT, 474 FOREEISAVLRTWASS (Horiuchi et al., 2000;
Sakai et al., 2005), PYG608E-PC BED A 7 A FEIBIZ DWW T HHARRESIRO bz o,
T Y 3 HHEEGERNRE L THIEY» O RBEEE 2 HARD DI, 5%, Fitikst
SO REREERWERITRE, W FESPHETFROBRERULETHS LEZLND.

4. &M

Rt RBERRERBECESE, e by 3+ WL SER LI HIESEY (PYS0SE-PC) @
EREEER L. ERBEBEDD, BT HBBRE L TOC & O MR BERE
FHEL, WAMOEB IR TWEBHOEE (Old carbon effect) L MNEDHEKROHFHDICE
EhBHEAK Y F—r3—h R (Freshwater reservoir effect) OFE 55 L7~. PYG0SE-PC B0 EES
41389 12,500 cal BP THh Y, 3REHE _EE ORI 700 cal BP Th - Fo. #HEREBE XITIE E (32
cm/kyr) T#H D, PYGOSE-PCEIRBHI Y H— FU 7 AHLABROES: U~ HEERSEN5 2 L BH
Lk ipot, BL8EHDL, AFAF, BFVFTAD, 2uTFA b, RAAIZHAL FPCHEBEREINTE
D, EHHIATA FThHole (74-88%). R LEHARIZEI L TiX, PYGOSE-PC REIDERIZH
EYREREEBIR O, MIEYOKRERERY, Fhi2iitEDI0ERLHS.

L F
HTBRFERAEREM R Z— DR F v 7 OERICE, BERARIIZER L TAEBHERI
20k L, BHRRUCE L TRERBRFS LUHERFERF Xy NERISEFRZ RO L T5F X
v b P2 A+ EMAEROBRICIR BB E LET E3. REFRO—HIT, BEFREF
£ (ERPHRES - TR ERER No.20-4967, FANARE EBRE ; EARFNRES - —
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BE

FRy PEBREERBCBTA3BEOE L A~V EBORBLMT 570, Fvab Y+
(28°33°14"N, 90°28°177E; HEER, #5020 m) 755 X 3.77 m OMEARAERMY % R L
(PY60S8E-PC). BREDF Ry MERHEEIRE LV A—VEHORETIchY, AHRICH T IRE

EHEETTILICLY, FEVA—VEHOBERLEBA V=X LOMRPICER D Z EAH/FE
3. PYGOSE-PC REHI B N M BREDOHEERIIED THin, - T, #EHFICEENLD
LHBIRE (TOC) DHEHMRFEMARERERIZE ST PYGOSE-PC RREIDOENRIEELRA.

HEHT OB A OERMEBBECHE LN TV PYI04PC BB OERBERRE1 D, W05 G
SNHEWEEHOEE (0ld carbon effect) DRAFISGZEM L, PYG0RE-PC #ED TOC DIEM
% #IE L. PY60SE-PC BEHEEH DAEMRILHN 12,500 cal BP Th 1, HEFHHEE T 32 cm/kyr Th o

7.
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