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Fig.1  Location of SZP profile
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Table 1 Description of SZP profile
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290~310 IKREEA, DR S KR BRI J SR ZY 5~10 em
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Table 2 AMS"“C/OSL age data in SZP profile™
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Fig.2 Age vs. depth plot for SZP profile™
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Table S Load factors of sediment geochemical element variables in SZP profile
%
TER

Y1 32 8433 Wr4 L]

Se 0.936 -0.095 -0.191 0.009 0.157

v 0.929 0.033 -0.290 -0.110 0.047

Ni 0.927 0.030 -0.072 0.062 0.157

Th 0.889 0.319 0.109 -0.033 -0.040

Mo 0.883 0.084 0.115 0.139 -0.030

Ti 0.873 -0.016 -0.264 -0.124 0.205

Cr 0.862 -0.021 -0.105 -0.135 0.289

Co 0.837 0.158 0.208 0.340 -0.202

Li 0.765 -0.009 -0.466 -0.086 0.259

Cs -0.716 -0.441 0.221 0.327 0.017

U 0.709 -0.146 -0.182 -0.054 0.453

Zn 0.690 0.168 -0.191 0.095 0.485

Ph 0.157 0.927 -0.094 0.097 0.028

Cu 0.065 0.904 -0.007 0.348 0.095

Sn 0.216 0.786 -0.262 0.062 0.348

Rb 0.287 -0.740 -0.191 -0.011 0.461

Hf -0.260 -0.045 0.931 0.071 -0.031

Ir -0.374 -0.039 0.891 0.066 -0.070

Y 0.160 -0.131 0.874 0.227 0.220

Ba -0.113 0.174 0.087 0.909 0.011

Mn 0.098 0.131 0.303 0.807 -0.362

Sr 0.000 0.168 0.011 0.712 0.547

Be 0.272 0.119 0.213 -0.080 0.820

FHEME 10.053 3.912 3.016 1.802 1.520

AR HRE % 43.710 17.007 13.112 7.836 6.610

ZRY% 43710 60.717 73.829 81.664 88.274
S mRRR R AU AR TR R
Zr{ ............. | s e | e |  BRiEICE S, AFE Ti.Cr.Co .V Ni, Ti.Cr.V, [d]
i (bl 38 TR BT FLP T LU R o . T
—r SRR TE K, T B TR RS 0 L T
™ TERAE T B 8, i R iR — S Ll
S PEA WAEIE B 38 Ti i B s 2 Ti 5
M HIGH Se LiL V. Cr i 25 AUAR DGR A E A TR A A
f;% - 1. Zn fE 3008 2 BEAME FIIH TS s v R
L A A B XA B A A R M, T JS
Be BT %G LA E XA R AR LLOR B 7RV IR
A S0 A 0 A AR 2 FED S — L1 30176
o AR I AT AR MR S T S T AL G
M ————— MR A, Fodr, W BRI R TUARIR A R

13 SZP il i Bk A~ T 3R R B R o A
Fig.3  R-type cluster analysis of geochemical elements

in SZP profile
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Fig4 First principal component elements (g/g) vs. depth in SZP profile



534

SREME G - YD B A T R 2P T R AR S YR Al 743

230~310 cm, X R 4FAR A 1 288~1 094 a B.P.. i
TR R B K B o Sy e, S s 7K A7 320 T
T AT R FUKIE A i T, FLUTRR ) R
ARV . I VD a5 R e tE A 7
il , 7 SRR Z & BUBE AN KR AR AR
XA FIA AR FE - OCAE ], A L O 247 ik
B o AR R 8 Rk K Y A i AR TP R A D SR
IESEEA Tt AR ERE R B, ILTTRZ W
BRSO, o ) RT3 W > H ) el
TEFE I R 0 B B AR SR B el iE R VD A &
J () B R AE S I rh e 0 R AR AR L
TR, R 30 A B 2 T B, R AR itk g
SEALRIL T IR ) A I LR 7T 7 R B T LA 1Y
KA, AL . Pb.Cu.Sn Ba Mn . Sr ¥ 7E
SCARJZE M (K1 5) . KIPZ AL S0 E 3R
ANFFRIREE I 44, il 1 SRR} 22 3 M ROk, R RE il £
VI IR 5 i R0, FH Cu Fe \Mn 5587 9 0k
& OH™, A %4 Mn,Sr.Ba.Pb,Co. Fe,
Zn Mg SFR R 2W , fve th i ZL i 5 2802
KR Cu )R &7 343 Sn0,Y s FEE AR V1t
FE 25 TP 9 () FF R ARG sl Hh = A i R R T
AR BEE KL T, b e ok e ss . vl
VL H MR 5 32 B K VD 2 e A B e A
o SN JE T YIITR SR e A R R

80~230 cm XF W AEAR A 1 288~1 094 a B.P., Ui
JZRFE LR S LI R)E B DR A

Z WAL, XOPP AR A6 5 VT K A AR AR A 2 % YD

WY 5 )2 Tt K 00z s 3, K 1
T KARTE WP IR FRAIG, B UUR U K HE RUE AR
WEMETUR . L2 FL R S N2 K8 (&
4) , UE B SL A R R B R VAR YD o TR 4y
T VPR HE B IRHY] , BEAGE R By, s
WHTTAK AL B S Ak, 45 FhoT R DL JE I X A8 I V0 v
v TR AR VTR AR . 6 Co.
Sc.V.Li U F1 K8 H R oA i (&1 4) , 5
e T AL R, S BA UTRR Y F Bk IR T Ui
1)U % 22— 1 Z2 1A DA AR il 5 7K R
KR 2205 , A PR TR BUK IR )2 A4
HR ZR T 80 114 2 M S0 S L3 B A1 Sy 1 B0 0 1 B
B, s dn A B WiE B MR P . L2 LR
SR P PAIRIRE AR S, B AR R
BT DTG A B A, WA FA B FRIU TR S
B0 T e I ) B = NS ST S 2
R, 53CZ AR R IT Z AN, Py 3223k
H T U XD A XA R el

80 ecm VL FHIZE M AT+ HE+Z, kA .
RAAE R AR5 1964 AR5 E 28— W —
B A T RIRYE , B3R T8 bk B
W L+ B 5 ATE A 5. FART
P (I 5) . BaMn.Zn.CuZE o &g & THHTLUL
TR AN RE e TS 5o, nTRE S VIR A 48

TR, T E R . SLRHBLRT AR R A BRI RA
R Pb Sn Hf Y Ba Sr Be
#%/aB.P. /Cmo 4550 55 25 5.0
= L]
404

451432

A0 L ]

879+65

40 80
Cu

t .t

200 300

0 15003000
Zr Mn

N b S | B

Fl5  SZP #IHEE — 255 1 L M BR 1 2% 0 R (g/g ) Bifi R BE A2 1l 42
Fig.5 Variation curve of the second-fifth principal component elements (wg/g) with depth for SZP profile
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Geochemical Element Characteristics and Provenance Changes at
Tongguanyao Site Section in Changsha
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Abstract: High-resolution inductively coupled plasma mass spectrometry (HR-ICPMS) was applied to determine the
geochemical element content in sediments from the Shizhuping (SZP) profile of the Tongguan kiln site in Changsha,
Hunan province, China. The variation of geochemical content was analyzed to reveal environmental evolution and
provenance change. The content varies significantly. The elements Ti, Cr, Co, V, Ni, etc. gradually increase at
depths from 80 cm to peak at 230 c¢m, then decrease from 230 c¢m to 310 c¢m to the lowest value s; Pb, Zr and Mn
show the opposite trend. Of these, Ti content is the highest (average 5 405.8 pg/g). The lowest is Mo, with an aver-
age of 0.9 wg/g. The order of the average content from higher to lower is Ti > Mn > Ba> Zr> Rb> Zn> Li> Cr> V> Pb >
Sr > Cu> Y> Ni> Th> Cs> Co> Sc> Sn> Hf> Be> Mo. The SZP section has recorded the changes in the sedimentary
environment over the past 1 300 years: loess sediment-SZP lake formation-flood plain sediment-SZP lake reformed-
SZP terrace. Correspondingly, the provenance of the section has changed significantly. The source below 310 c¢m is
dust accumulated in the most recent glacial period. The formation at 310-230 cm depths (1 288-1 094 a B.P.) con-
tains a large number of ceramic tablets, and the sediments are mainly the waste products of mining and smelting of
metal minerals in the calcination process of Tongguan kiln porcelain. From 230 cm to 80 cm (1 094-380 a B.P.), the
lower sediment source is from the Xiangjiang River; the upper sediment is weathering erosion and water transport of
sandstone in the middle-to-lower reaches. Above 80 ¢cm (380 a B.P. to present) the sediments are related to human
activity, comprising mainly an artificial soil cushion and weathering erosion accumulation around the slope.

Key words: major elements; trace elements ;sedimentary environment; provenance; Tongguan kiln site



