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Hydroclimate changes since the Last Glacial Maximum: geochemical evidence

from Yilong Lake, southwestern China

LI Kai, TAN Bin, NI Jian", LIAO Mengna
College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract; Using X-ray fluorescence scanning and AMS "“C analyses, we present a geochemical record of a 4.56—m long
sediment core from Yilong Lake, Yunnan Province, southwestern China. Factor analysis of the geochemical elements
revealed three factors, F1, F2, and F3. F1 indicates the sources of sedimentary geochemical elements, with its positive
loads relating to the increased input of exogenous materials and negative loads showing increased authigenic carbonate
precipitation. F2 indicates a lacustrine redox state. F3 is probably relating to human activities. Here, we discuss the process
of climate and environmental changes, based on variations in the geochemical records, as well as the magnetic
susceptibility, mineral compositions and organic contents. During the Last Glacial Maximum, from 26,000 to 17,000 cal.
yr. BP, a relatively cold and dry climate dominated this region. The climate trended to be drier, probably in relation to the
rapid decrease in monsoonal precipitation from 17,000 to 14,500 cal. yr. BP. After 14,500 cal. yr. BP, the water level in
Yilong Lake rose, lasting until 9000 cal. yr. BP. This high lake level was consistent with that of Dianchi Lake, indicating a
regional humid condition in response to an increase in monsoonal precipitation. From 9,000 to 6,000 cal. yr. BP, the

regional temperature increased in response to the Holocene Megathermal Maximum. After 6,000 cal. yr. BP, a decreased in
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exogenous materials indicates that the regional precipitation probably decreased. Although the hydroclimate evolution of
Yilong Lake is consistent with the effects of regional climate change, it is also with obvious particularity, and more studies

are needed to gain a comprehensive understanding of the regional historic environment change.
Key Words: Yilong Lake; hydro-climate change; geo-chemical record; XRF scanning; Last Glacial Maximum
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74.4—186.0 mg/g, -5 HN 141.3 mg/g;Si Y& ALY 33.9—196.5 mg/g, FH 3% 4 120.6 mg/g;
Ca B Fr 2R fL TR Ry 5.5—464.2 mg/g, X5 w5300 109.2 mg/g, HAth 9 FLZE Cu K Mn P Pb Sr.Ti,
Zn 1 Zr W3 5543900 0.2.,12.8 1.9 .3.2.0.7 0.5 .5.6 0.3 mg/g F10.7 mg/g,

K1 REBELAMS “CUELR
Table 1 AMS C results of the sediment core from Yilong Lake

SR E RS TR/ em IAEAF WL C AR K IEAFE %

LAB ID Depth Materials Conventional Radiocarbon Age: BP Calibrated Age: cal. yr. BP
Bela468347 0—1 LN =30 +/- 30 100.37 +/~ 0.37 pMC
Beta492284 39—40 B+ AR Ak 2820 +/- 30 2914 +/- 90
Bela492285 79—80 T+ A AR A 4820 +/- 30 5511 +/- 36
Betad68348 90—91 AR 5560 +/- 30 6298 +/- 52
Beta492286 139—140 T+ A AR A 6330 +/— 30 7245 +/- 72
Betad468349 169—170 e+ BRI 7510 +/- 30 8345 +/- 46
Betad492287 179—180 3] 7860 +/- 30 8673 +/- 90
beta492288 229—230 e+ B Ak 12460 +/~ 40 14612 +/~ 347
Betad468350 254—255 AP 13880 +/- 40 16802 +/- 216
Betad492289 279—280 AR 14800 +/~ 40 18003 +/~ 157
Betad68351 324—325 AP 16400 +/- 50 19794 +/- 200
Betad68352 382—383 ALK 21980 +/- 70 26199 +/- 222
Bela468353 456—460 [V ERELYIL LS 22560 +/~ 80 26874 +/- 313

BP: Before present, “present=1950", F/~E 1950 4F;pMC; Probably modern carbon, &7~ BUARARFE 5.
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Fig.2 Chronology model of Yilong Lake

http ; //www.ecologica.cn



24 1) 2L A ORIB VK LK = /e S e W B PR TS >R B bR AE A D TR I SR A4l 5
2.0 %
1.6 &
12 E
08 &
5 500 8~4 ®
S 400
E 300
=200 \
(52 100 ' ' _
0 ' ' ) 8 o
[ [ [ (] \‘:b
' ' : ' 6 £
: ! ! : 43
) 1] 1] 0 KE
~ 400 ' " ' ' '
on
= 300 i i ' '
g ' ' '
o 200 : ( ' ' '
=100 ' ' ' '
ﬁs ) )
0 ' ' ' : : 16 o
] ] ] [ [ 12 0
L} L} ) L L
g
\ ' \ . 0.8 <
' 04 &~
' 0 K
~ 12 '
= '
g 8
i) 4
=
0 12 o
08 &
04 §
o3
200 o ¥
2 160
2 120
< 80 v
wn 40 ] ]
# ‘ ' 200 5
‘ " ' 160 E"
| ' ' 120 <
! ! ! E ; o &
L [ | ] || | ] | ] | | | | | 40
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000 26000 28000
A Age (cal. yr. BP)
B3 REMESHITEEZL
Fig.3 Variations of selected elements of the core sediment from Yilong Lake
Fx2 TEERFHHER
Table 2 Component matrix of the selected elements
552 Elements HF 1 ¥ 2 [H¥ 3 552 Elements ¥ 1 ¥ 2 ¥ 3
- T Factor 1 Factor 2 Factor 3 - T Factor 1 Factor 2 Factor 3
£ Al 0.929 0.259 0.067 £ Sr -0.708 0.408 0.456
fit Si 0.909 0.107 0.010 2 Fe 0.534 —-0.785 -0.123
K Ti 0.900 0.223 -0.002 4fi Mn 0.096 -0.919 0.056
B Zn 0.887 -0.034 0.178 5 Ph 0.351 -0.063 0.771
B K 0.839 0.292 -0.166 i Cu 0.339 -0.031 0.754
Wi P 0.645 0.461 -0.291 ﬁﬁmfﬁk% . 56.000 16.249 11.842
Variance explained/%
RitIrZviak
i Zr 0.957 0.000 -0.001 Cumulative of variance 56.000 72.250 84.092
explained/%
5 Ca -0.961 0.231 0.046
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HF1 H¥2 F¥3 AL ek i A JifRAE
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MS: Magnetic susceptibility; LOI: Loss on ignition.
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Fig.4 Curves of principal component factors and proxies variations in the core sediment of Yilong Lake
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TR A B K AR P A DTS, TR G 2 A 2 R B 3 B T IR AR AR o ok R 2R 4 L BR T~ B8 43
ML T —ANERCT-BE, AIX R RIJE R AL FR e S AT ek I

2 AT F1 PR 22 5TRINE] T 56% , &5 el s TR i i e RARfL 1) R 24 453, Fl
FIEE A4S AL Si \Ti K P Zr Zn Fl Fe JUE , M HAZATNN Ca F1 Sr oo . TURRM A A 22 BUs
AT KAGAE FH 5 843 e 1 A Sfe B R 2SR JE 443, LA AL K Si Ti 2500 R o ., 7E BRI A0 90 | X st
FFEGIANR AT R s E S AR R R R W ORI R R A S ot £ TR
JEPE T A 2 AL AT 2 | [ K SR s Tl fk 27 XAk A K BIK Bl + 3R iy AR W] iR/ 450, DRI, AR
T AL T S0 0 E AR ] IR /R IR S 20 e — e R b R T XA ) TR L, Ca F1
Sr JCRFEMRIRERDTTE L R AR YA R TE Bt F s 4 RO T S5 e o B B R 6 28 Ak 22 OB 1 3 1R
k. IR E AR ER R S 2 B S AR AL TR A W6 sh AR I, — 7 TSR T i K AR 2% 2 ik 23 e IR 18
TR PP 5 | AL 2= DTVE , I3 — 5 TEHENIA I I AR ) B AR i 1Y) CO, THAE L 23 5 R BR IR ER 2K VTTE . = e
W TR A HLB & i MR IR £ & B A C (r=-0.7,P<0.001) , SR A MIAFFE 45 1 — 202 35y
M) S R WA Bl P AR AR Y B SR R R A 2R R 2 BRI BB K IR R B AR A, I, FRATIAK F1
FHIE AT T W i A AR L 3878 T s R K s 38, i S A0 T A AR B IR AR TR AR
F8R T IR E R s KA ZE K N

F2 HFHY 07 22 50HE N 16.2% , F BTN Fe F Mn JCE , WATURYI  Fe F1 Mn 79 5 B H
e8I WA 9 AL IR RS  ER A E R, Fe F1 Mn 3 8% VA7 , T 76 4804k 55145 F , Fe 1 Mn W9k A AL A
AR A T RAE T OO > L F3 P 22 5RO 11.8% , EZIEF A4 Pb A1 Cu, WIIATIAL
H P il Cu FZk A TR A (HIE AT 3 0 U5 09 4 8 16 0K T 20, i 2 S BUAUIRRY) Ph
Cu AU BALY 0 RE, F2 P50 A KA A SR BROR A AE O6, 1T F3 IR F ol fEfE— @ 2 B3R T A
KIGsh RN E L8 B,
4.3 SIpiiH BRI AR BRI AR R L

7 M AMIR A | 52 S JAT 3 JR 2 RS i (3 R HE S 1) IR 0 AR AR AIE I A R 2 UK 57
WHLEMPImSERF A RS SRR, = R A KA B R 3, AR E 05 1 m,
S5 T T S B A v D AR TS, ORI X A AR A R K A 2 2% 1 R A A i g - 80RK [ S Ry — 52 %)
NZEE S ZUT A IA X ST Bl 0 52 e oA ma 7[RI e b R T 2 2 i, 32 8 32 31 IX <A 22 Ak
F1 KAEAE B 551 F2 LUSGEARAETE 3 F3 BUs2mm . 18 4 JBIR T S5kl A5 50 45 00 LA S A A8 5
AR, T I FRAT T S e WU R B ek i AR A TR

AMS™C IAEES S B R O W DT RUA SR SR UL A LA T 2.7 JTAE LLRT, JB TR FE % 1 LGM i 3]
(26500—19000 cal. yr. BP) | SR MITIAUFES d F1 H T30 75 27366—18000 cal. yr. BP 22 [] 2512 [
M F2 P43 Wi i, A AU & B i i, 25 5 468 7 LOM 393 18) SR AR | B 7K A A B4R AIE 31X
5N XA — 30 Bk s S B0 B T A R A, RN R 0 P B AR Dl A2
WD ; RIS T R85 KA RIS, AR B0 7 1) S Ak A A B 70 5 FROAR LG o) 0 8 K o il /> L (R 1 4
BN ARG YR F S HER AL 0 S5 Y T R O SRR A e S o — B O JE )
H/RT LM W a) ¥ T B SARSRAE
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SR FFARINGR Y JEEERA F AR TR SR, S5 LR B R R R B (e, (R (EA R A It
B Bt ST — B B, A LT B AL T4 T B s (A AT RETR /R T &V S S5 A TN A BILJTE A 43 M R AR
S B IA R 2= PRI AL G ROR T B A T T 248 AR A B0 0IE

£ 14500—9000 cal. yr. BP HA[H], e dITTAUF 51 () F1 7155 3 3n , R e F2 B 71543 5 3 1%
%, 38R T XIS AR . M 14500 cal. yr. BP JF 4G, S5 90 50 0 38k S /K =F 3l | W38 o s A 388 i 2 By
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