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Abstract As research progress in the Past Global Changes, scientists understand that Earth’ s paleoclimate varies at quasi-
periodicities ranging from millennial to decadal timescale and intervened by abrupt paleoclimatic events besides the low-frequency
orbital variations. In order to well understand these variations, the time resolution of paleoclimatic archives should be at annual-decadal
timescale, and cover longer time scale and enrich in paleoclimatic information. Maar Lakes are the products of Phreatomagmatic
volcanic eruptions. They can provide a continuously sedimentary record spanning hundreds of thousands of years. In China, Maar lakes
distribute from tropical to the North Temperate Zone, and are ideal documents for studying regional climatic variability and dynamics at
different temporal scales. In view of Maar lakes in China, we present some scientific questions that may be obtained from Maar lake
archives. On the orbital timescale, a challenging scientific question is what time the next glacial age will be onset. The sedimentary
record in tropical maar lakes in southern China span at least four glacial-interglacial cycles. They provide excellent document for
understanding scientific questions such as predicting the onset of next ice age, the interaction of ice sheet dynamics and carbon cycle,
and links between high and low latitude. On the millennial timescale, one of the puzzling features of Earth’ s past climate is that a
series of paleoclimatic oscillations occurred roughly at millennial years and abrupt paleoclimatic events recorded in paleoclimatic
archives. They may be inherent nature in Earth, but with different physical appearances and dynamic origins. In order to gain an
overall view on a hemispherical scale, regional sedimentary documents derived from different localities will greatly help us to integrate
regional data and understand dynamics between atmospheres and oceans. On annual to decadal timescale, the paleoclimatic data of last
two millennia is a key data-base of global network. As a basis for evaluating and projecting global changes, PAGES, IPCC and Asia-2K
are striving for this goal. Archives from sediments of Maar lakes, especially annually laminated sediments, will provide high-resolution
dataset in data-sparse regions.
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Left .
interaction when magma contacts groundwater to produce large

Sketch maps showing the formation of a Maar Lake

a phreatomagmatic eruption is a violent water-magma

amounts of steam and magmatic gases; Right: a Maar Lake is formed
when water ( groundwater and precipitation ) fills the basin

surrounded by pyroclastic ring after many phreatomagmatic eruptions
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Lorenz,2013)
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Fig. 2 A pyroclastic profile in Maar Lake Dalongwan
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Fig. 3 The distribution of Maar lakes in China
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Fig. 4  Paleoclimatic change curves on orbital, millennial
and centennial-decadal time scales

(a) orbital paleoclimatic changes reflected by the June 21 insolation
at 65°N (purple ) and long term variations of eccentricity ( blue
dashed line) ( after Berger and Loutre, 1991); (b) atmospheric
concentration of CO, from Antarctic ice cores ( after Ahn and Brook ,
2008 ; Liithi et al. , 2008 ) in which the brown bars showing the
interglacial periods; (c¢) millennial cycles: millennial-scale cycle in
North Atlantic Holocene and glacial climates ( after Bond et al. ,
1997) in which the yellow bars showing the millennial-scale cycles;
(d) climatic variations on centennial-decadal time scales; Annual
temperature of China ( referenced period: 1851 ~1950) (after Ge et
al. , 2015)
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EREBERIBIE ST, R A 2 AR TE TR R 218, A 42
T LA R R 08 55 1Y, T AR B 55 R R, At A F XU L
7 IR 56 R A0 AN I TRT B S AR D BB

AHXT T A2 2 2 R T4 ROBEHE R Pk , 910 B 30 37
FRPHE 7R 10 B W) Wik 1Y) SR 5 A8 2 R HEAE 6 ~ Tka Z W], JlT &
AR (PR A AL - R IR EE A6 b7 ) 7 ) & 2 TR
PR . SRR ARIT A FE M, AN RIS A B AL ISR R T
LR WAEAE ( Yancheva et al. , 2007 ; Jia et al. , 2015 ; Wang
et al. ,2016) o J5 T () B S 7% I AL RN 100 (107
m’kg ') (6.6 ~ 6.4 ka F-H{H) BRAEF] 461 (10 ° m’kg™")
(6.4 ~6.2 ka V-3(H) RZPTT 200 4, W6A I M TR
W A 2 B2 S A - JFUR DL 4% ] ( Yancheva et al. , 2007
Wang et al. , 2016) , 6. 4ka Z 1 N B 6 R MBS, 1M 6. 4ka
ZJE AWK AL EBAR A SE AL RS (Wang er al. , 2016) , 3X—
7% W] BE 5 b 4 BT I ENSO A% AL A G, B 36 Laguna
Pallcacocha #Hjic 57 0] 7. Oka 2Z Hij ENSO 19 J& ]k 15 4E 8%,
KT 15 45, I J5 JR 30932 v 78 1) 5 4G ENSO AHALY 2 ~
8.5 4EJA ] (Rodbell et al. , 1999) . {H1345 A2 WA 16
78 6. Ska [ ZEAEAEH = 26 B A E W DL R B il st b A 2
ARBA S, 7R AN R A0f XA =45 R AN ), 48 RUBE Y
W 7B -G AR AE R RN AE G — MR, IE QAT SCHE 1, 4
WETETEAR AR R R IR M i 5 FEAE T, JE /R e -1
D5 5 SRR AE A R 945 3 45 7T BB A7 78 54 I i) RUBE ) 4
FAB S Btk A2 1k

H1 TR R A B2 2 P (AR B — DR R ), T4 RUEZ
SARAEAG R UE I AR KR AR E o Sy A, DX it A7
TEAR R 28 1) 22 7t , il — X Sl 35 i 26 I () B JF A — e A 7E
TAER . P, BRAR T4 RO U2 AL LT 2

DR S A, v AN ) XA B B A ORI SRk o T A
TAR B U A 5 98708 3 R 4R 36 mT 5 1y M I A o 5
b, TARASACIEAN R R 1) J S A8 A A L B i i 45 2R, [N T
SOAR R R A R AL, AT T RE A

HHF

3.3 FRRE:-FAUARSETHAER

125 2 FARS AR A hy U FASE R A R 4R AL T B ) R
J¥ H A A3E (9715 7, PAGES il IPCC ¥4 5 25 2 T4F 1 <
AN A TN A R L 4F 2 4F ROBE - R 3R AR (b 19 7
5, U EE BRI IR R I 5 A D sk, b AR AR
R A8 A AR 2 S B, 2k 25 2000 47 E YN < ( PAGES-
Asia 2K) S22 EREUR R R A R oy 2 —, H B e FiEar
MEY AL 2 2000 AR AGAR T FEORHER A2 , 48 1 X Sk IR B2 F0 T
TRARTL I 25 PP 3 T DX I A0 28 Ak 1 SR sh L kil (55 4 ik
4,2015) (& 4d) , A 4EAAPRE 5, AR EIETT .
bR AR 2R R R, RETEREEH BRI ZH
BrRIGHRFN HARARY AR A B Z 7 5 AR 4y BE 3R, 534l R
5 R GE R R R/ W Ja R G A B, (AT AR XEAE B8 & 43 FE 1
FEAl F A R ]

TEAEARBR AR AE A I T, W TS 22 H b (R %L
TOC TN AEWRERAR R A& Sr 7 55) o SR R WK X K
EAAAEARARR B E A R MR Ak, /N oK D iR 9, it 2
BEHA (2376 1300 ~900) A+ 528 (Chu et al. , 2002; Zeng et
al. , 2012) o FRAU DY o 7 S0 DB S M T 58 i o
TR TR A A E A PR AR, FEJRIA 430 2 250,140
65 ~70 4%, W] fE 3 B 52 ¥ F K B AN KL 3 3l (Chu et al.
2012) o FEX IR K 7 I, /D eV SUZ VU Y K 2 48 05
(8" Corg 8" N A HLBR/ A & i FEJB & %) RUTZIX L 2
TARREDT T B EN T SR, o i 20 B I B 2 b 2 0
BHECSR A I H R W0 2R 7 SR B B (Chu et al.
2009) .

I ) 0 AR Y R B 2 — 02 4F 802 ( Negendank and
Zolitschka, 1993) , R4 & W S AR =, B T
TEH BN AT IRER , A RE 1 8 L v 56 1y B D R, T L 28
T T FE WM K AEBG R, SRR AERR AR PR
AR R B HARA R, BRI, B A B R E A A 3 NI
THIA (DU ey NI | R ) R TARSUR R . AR
1) —LE IR BN AR BUZ AL A0 T P i X, 1 H
FEARE P b XA AR G2 DR, BN, 7R 38 B3 1Y Valle
de Santiago ) T, i1 /K IR 76m, Bk R+ F L2 K EH R 4T
(Kienel ,2009) 4 fa) #4F7 Hb [X. Twintaung P53 (B K 8
S0m) WARE TIRBRERAESZ (Sun et al. , 2016) , 3 E
Hi XA JLAS B B (AOKHA) AT W] BEFEAE AR BUZ DU, B
ST BEARAE AR SR LR, Wk S 85T B IF AR AR 2 s R
FRALTT S IR AR

HERFRARACBEFE o, AR A PR B8 I 2R R B T 1
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K, A B8 e 3 B RS ety S B i PP 815 3 S 4
Je ARAS ARG ] B MERT T AN i & AR IS L[]
AT (9 58 SRR )T {155 ,2013) o ARAQPR U B 2l 2
HBER ZR G024 Tl S PN AR UK Sl PR3 i B A 2 23, I s A2 Al
WRE Iy 0% TEA AR SE R, REZ AR S A
AR BT R Ay AL A (Bl - B IR JE Vi-pi 5
EIBIE S NS R S B A 7 e N @ 725 B | DN RE X B AW )
A5 ) A HF I S A I A 3 A AL, DU B A A R R
Se Al e ) AT REE o

4 4k

L R TR AR U S K SCRAE , i 2 RS 12
PHROTE I B ILA TS SARE I DTBUL R, 2 = HERaly
AU PR ARIE S Y T G v ] S A R
MRy B FE R AT A L 25 o gk ey Bk AR AR AT 5 R 1Y
— LSRR A Y TR

TERUE RUEE b, IR AT b DX LI GURR B i 1 22 /0 4
AN VK- ) PR IDT I 11, BE 0% b RS i 5 52 AR UM TE 3 5T g 2
HH (7, AR DK ST K S AL A R I D TR A S B AR )
PR 2B s TAF RUBE U AL R R R G 45 i A
TR PN FS IR Sl R 5 Wi 107 R 245 2R, DRI T 4F 5% 35 1] BEAFAE W]
I 25 22 5 o RIS [ U 1) 35 B DU BRI ) O 2L
TR HUA S L Sl DY A Tk s AR AR QR U AL 1
JE TN AR A AL AL B BE A, P T IA TUR BE A8 SECRD L 48 3 X
PP BRI 2 O A R R R A S T

B ELIA A UCRUR (0 S AR T SEE CR A1) A R 1k
(BOK RIS F IO RAF AN TCI ) , DU o 2
BT FEERAEY) W IR bR, SRR ATRER AN T[] 1 £ B2
PP AU o PRI A A 0 T R ) T SR A S BT
FELARRLGR I 22 27 BE CAEACA RS AR) 19255 WH58, AL g
Tk, RASIARAT R {5 12 5 v O 2800 5 7 225 1l o7 2 e Al 4
BB

Bugt RGOSR R AR SIS B B 4 R LB Y
FRBHEIL.
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