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Radiocarboin dating of Holocene soils from an island in Lake Pumoyum Co
(southeastern Tibetan Plateau)
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Abstract

Soil samples from an 85-cm-long continuous section (PY608ES, OS09-B) were collected from an
island in Lake Pumoyum Co (southeastern Tibetan Platcau, ~5020 m asl). To estimate past environmental
conditions of Lake Pumoyum Co during the Holocene, we analyzed 'C ages, stable carbon isotope
compositions, and total organic carbon/total nitrogen (TOC/TN) atomic ratios of the soil samples. The **C
measurements were performed with the Tandetron accelerator mass spectrometry system at the Center for
Chronological Research, Nagoya University. The '*C concentration in the surface layer (101 percent modern
carbon; 5-10 c¢m soil depth) was nearly modern. A "C chronology of sequence indicated that continuous soil
development began on the island in Lake Pumoyum Co at ca. 5000-6000 cal BP (at 63 c¢m soil depth, the top
of a gravel layer). These results may reflect a decrease in the lake level in the middle Holocene. The age of
the obvious lithologic boundary (ca. 5000-6000 cal BP) corresponds to the end of Holocene climate
optimum.
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1. XL®HIC

TUTHIRICEITARREHA V=X LOHAZENE LT, HEREEDELEAVETFy ME
Bz Bi 2RETEMTSED 5 T2 (Lister et al., 1991; Wang et al., 2002; Ji et al., 2005; Morill
et al,, 2006; Juyal et al,, 2009), LALLM 5, FXy MERIIERBED TE< (FH ~4500m) ,
BLORETRH S0, Bk 2 & Telfite) R RIEE &N B4 2RI Bt O BEFIZR
EEND (Thompson et al., 1997), FHIF Ly FEEBEHEHICHIT 5 HRELBFIGIIED T2
WV, FRy MEFEBERICET D2 5V 1+ (28°34°N, 90°24°E) i, WEMER 5020m, #*
T 281km?, HAKEEH 65m OB LM THY . ZOHEOM L LTIt R CEEOREICTET
% (Mitamura et al., 2003; Murakami et al,, 2007), 7E, FXv FEREFIIET A A - EHOR
BTizh s EdxH (Wang et al., 2002; Zhang et al,, 2006) , 7= A F+#38 L CF ORI EITEE
DEVA—VEPDOHEREEXTEROOEBBRMREZ 4 — AV RTHELEEZLNS, 2001 4,
2004 £33 K T8 2006 FIZHIED A 4m OFRIEREY (PY104PC, PY409PC, PY60SE-PC) A EEER &
. BERH 19000 £HICE A RELEB LOCEMISEIOEILHEER S (2003, 2007) X VEDHL
h TV 5, PY104PC - PY409PC Dt R RERRER BIZ OV Tid, Watanabe et al. (2008)3 X 8
EBLQONC LV HEIN TV, BEORBEHZFBE CERMICEATIDIE, 14
OHR TR, BRAMATERLEZREZ AN TRENICRERITZEDI L AEETH S,

BEOCT<2 b+ MOBRKARIIHK 65m THAHN, T A-UIEHOER, B LicERT 3
KT DK, b L IIMRBREHSIC L VEED <25V +BICBIT 3HAEIZNE <ML
TELFRESZEZONS, a2 bV +PIERERTBOREICIE, HETYH 60cm LA EOTIEE (B
FRHEERE) BREFEL TR, b0 EEoRERES LUERERZMAZ LiICX D, BRED
WAEEBZ2EIT T ENFAHETHD, AR T, 20064E8 AB I U 20094E7 Az ~=2 b
FHOKBITIH W TEER L 7= 1835 (PYG0SES, 0S090630-B) DHHRERFLEEIZ SV THIH
MREREPHET S,

2. BRI

200947 A, v AV - REOWEFHE (28°34°52"N, 90°28°55”E; altitude, ~5020 m asl) |2
BT HEBME L3 (PYG0SE, 0S090630-B; Figures 1 and 2) ##EE L7-, BB I OMHEB DR E
BET SRS, BRLULETERRNIZ V-0 R FRIZBWTH VR 24TV, 20pum LT ORLT
ZEIN U, B L7 20um LT OKi£1Z 1.2N-HCl #0112, REREEREHEE ST 1.,

HERAERE DFREHE, CuO, Ag & & HiZ 850°C TREL, BZET A 2 HWVWT CO, M A% kR
L, WRIZCO, HR%, Fe M LT HRICX YV BTEXESF 774 R L, "CHIERF—F
v FEERLE, "CRIERAHTRRFESY 7 b IEFEESHTE (HVEE, Model4130) #H
WTiThiv, b “C £ % IntCal04 (Reimer et al., 2004) {2 & Y BERICEIE LT, E7-.
LZEFRMELE RS (Finnigan, MAT-252) % AVyC, IERRAEESE O HBREORERZFME
(G0 #RIELE,
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Figure 1. Map showing the location of Lake Pumoyum Co on the southeastern Tibetan
Plateau, and the sampling site of soils (PY608ES and OS090630-B) on the Big Island
(Island No.1, 28°34°52”N, 90°28’55”E) in the lake.

Figure 2. Photograph of the stratigraphy of the natural exposure on the Big Island
(Island No.1) in Lake Pumoyum Co.
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3. BRLER

PY608ES i3 L (F 08090630-B T-H#EAEHZ 11T 2512 20 um L FORFHICE T 2 MK E

(TOC) DOBFARDEE ST % Figure 3 35 X (R Figure 4 [Z7°9, PYG0SES Ik} 3 LERE (5
B 5-10 cm) DOEARBER FiX. 101 percent modern carbon (pMC) T ¥, BMAOKE P B LIRS
DGR FRIREE (~108 pMC, Morril et al., 2006) [ZITVMEZ R L7z (Figure 3), PY60SES O HiE/E
TER. TRE 45-50 cm 2815 1 0 BIEAEEFIT 4000-4150 cal BP TH o7z (Figure 3), F7-.
0S090630-B DELE & HHE DR FRE~50 cm) 28T 5 1 ¢ BIEFIRELF 1T 4850-4950 cal BP T
HoT- (Figure 4), BEAERIZE-SWTER Lz PY60SES 1 L UF 0S090630-B (2331} 5 HEFEE X
BRIZ 10cmkyr TH2BZ EBALNI R, MRAHIBWT, BT R 20 pm B PR T
DL (1100-2850 cal BP) 13 18 (T H8/8) O & bl L 3700 4ELL EEVWVER &R L 7= (Figure
4 BXUS), BREIIERAE<., FBL LIMIE S 2 RCKRIFIEA L., &0 H LWERE
EROFBIKRIC L > TREBRERIWEFAEEREZ BN,

PY60SES - H830BHT 3317 288 20 pum LU FH TOC 2 &, TOC/TN atomic ratio 38 & UMEH
BERIEORZECRERMMEL (5°C) ORESFH % Figure 5 1277, TERBED TOCEFE (BE
5-10 cm, 37.5 mg/g dry soil) X TEOME (B 25-50 cm, 12.5-12.8 mg/g dry soil) & W BVMEZRL
7z, PY608ES 13kl TOC/TN atomic ratic (9.4 %*5 11) BLUB CIE (-23.5%0h> 5 -24.7%0)
i, 2HEEICh Y REREBRAONEo7 (Figure5), k7. cHHDEII v LV +
WA BT 5 18K 0 TOC/TN 8 X U8 C f (TOC/TN, ~8-9; 8°C, ~—23%, Vaff5H, 2007) &
XL —F L,
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Figure 3. Calibrated ages of TOC (<20 um) from the PY608ES section. The solid line is the
regression line for the calibrated ages of TOC (filled diamonds) from the soil samples from
5-50 cm depth. The open diamond indicates the age obtained from the sample at the lithologic
boundary (6063 cm depth).
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Figure 4. Calibrated ages of TOC (<20 pm) from the OS090630-B section. The solid line is
the regression line for the calibrated ages of TOC (filled diamonds) from the soil samples from
15-50 cm depth. The open diamond indicates the age obtained from the sample at the gravel
layer (60 cm depth).

PYGOSES #BHI 3T 2B & THIREOHER (RE 63 com) OFERIZE L TIX, LE 3 A0ERH
ERRICE S HEEENL, B8IBLZ 5800 cal BP THa EME LT (Figure 3), PY60SES 5k
F 08090630-B DERFEREI L, LR L2 LAY+ HXKBOLHITIBE X% 6000-5000
cal BP BABRIZTERR S - TR VY, LA LA2dd s, HBITE Th 2 A0 & i RFBER
WERIZEAT B FOER - FEREB L CABREOHERMEZER T 2 HLENH S (Wang
et al., 1996; Fréberg et al., 2009) , AFFA CTHNMRBERBE AW LB OFBERIIT, £ -
NMERBRORPCHLIEABTETET, BE L HEBOERENRE LTHLNER (6000-5000
cal BP) (i b/ &2 BfE (minimumage) THH & L THRRZEDILEEH D, bz, LB
FENSERRSOMGIRICETAZRLEDLI L LUETH S,

T2 AV FMARBITEIT BB, BEOKXEMHRMESKE T Cho ek RIZHRE I
BB Td 2Rt &V, 4 6000-5000 cal BP IXFEStt OKBEER (b 7 —vA#l) OKEK
48 (Wang et al., 2008) iIZFE% 43, A ¥ FEVA— L DOIEEME T I3/ 8000 cal BP LIETCH S =
EMFEEN TS (Fleitmann et al., 2003), FXv MEHEERIZBWTH. # 7000-5000 cal BP LA
Brizds it 2 AR B OB RS S Ty 5 (Gasse and van Campo, 1994), > T, #J 6000-5000 cal BP
P BWT, EVA—CEHOERTIRLYD P25V +HIcBiT 2AEMET L, T0E,
WMEOKEMREMITIC T3 (BRRHEE) PER I EREREZE L LIS, AFRICLIVELR
To i (BERRMERE) WRBARERIL, v b 3+ WOWELEREY o 7B OME MRS - ©F
IRFBRIBLIR S HTAE BRI 2T < FHDERIR OB S (B LB RAEY OB ~O 814 2380
L) EBR—ET2D (ESL. 2008), 5L, I~z AV +WIREHLER L HiERA
B> OSL ERBIEEEER L, FORE L HBHNERBEREL Z BT LIk D, M8
P~ BT TN Z 2 REIFF S B,
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Figure 5. TOC concentrations, TOC/TN atomic ratios, and stable carbon isotope ratios (5">C)
of TOC in the PY608ES soil samples. The filled diamonds show the results from 5-50 cm
soil depth, and the open diamonds show the results from the lithologic boundary (60—63 cm
soil depth).

4. £

) BEOT<=z2bYxiH - KEMRCRARON D LEE (FERHEREE) 138 6 ~ 5 TEFILARIZTE
B S N2 rTRERE BV,

(2) #6~5TIERLBEIZBITAWABEDETIC I VHEESEH L, 18 (FRRdeEy) Nk
L7=FREEREZ 6D,

. F

ZERRKZERPEREH R L F—DRF v 7 OBERKICIT, RBHBUCER L TRERB NI
20 FE L, BREHERUZE L CIIEBAER L CHERERTF <y PERFERTEZPLETEIFR
v b e bV ERNHEROERICIR B#P LU LT ET, RFEo—&, JEEEERE
WA (R RIERE No.20-4967, FFAMRRE  SMIL) OEBIC X v iThhE L,
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