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The Sunda Shelf—A carbon sink during the last glacial period?
LI Jinlan, TIAN Jun
State Key Laboratory of Marine Geology , Tongji University s Shanghai 200092 . China

Abstract: So far, the ice cores from Antarctica have provided a high-resolution record of atmospheric CO, concentration lev-
els over the past 800000 years. A significant fact is that the atmospheric CO, concentration variation with respect to change
in temperature is almost synchronous throughout these eight glacial-interglacial cycles, ranging from about 180X 10~ ¢ to 280
X 10~ °. While the terrestrial carbon pool is the source of atmospheric CO, , the deep ocean acts as the sink of the atmospher-
ic CO, which could explain the reduction of atmospheric CO, concentration during the glacial period. However, lots of paly-
nological and numerical simulated evidences reveal that tropical forest must have dominated the emerged Sunda Shelf in the
South China Sea during the last glacial period (LGP), suggesting that the Sunda shelf may have played a role as an atmos-
pheric carbon sink in the LGP. In order to better understand the carbon cycle and climate change, future research needs to
subdivide the terrestrial carbon pool effectively with quantitative calculation.
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Fig.1 Topography and paleo-rivers of Sunda Shelf

Topography data from ETOPO1 (doi:10. 7289/V5C8276M) and paleo-river data from references[ 23,24 ]
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Fig.2 Relative sea level changes

(The blue line is Sunda Shelf’s relative sea level history including the local hydro-isostatict??),

the black crosses are coral reef records, and the black line is a composite sea level curve derived from foraminifer 58 QL25])
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Fig.3 Vegetation map of Sunda Shelf during the LGM
(modified after references [23.30])



%38 % A 4 Ml

2T A R U ok A T T R 11 P A il SRR R R AL 2 159

K 4 Sunda-Sahul f#5 g 5% RIELACRE K B
CHL A8 PN T8 5507 g 4R AR L By 7 4 W AR R A R (122 J) HIB K BE T 13mm/d i X 48, 28 (o th 2 AL R 4E K B (mm)
B4k H GPCP 1981—2010 4F K A28 G4 SCik[56 k2

Fig.4 Pollen records'® " and modern precipitation of the Sunda-Sahul

(The numbers on the side of pollen diagram are ages. scale is 10 ka; the blue shaded area indicates winner precipitation is lower than 13 mm/d.

the purple curve means annual precipitation/mm, data from GPCP long term monthly means.

derived from years 1981-2010) (modified after reference [56])

Y% K S9T 32 Al i 42 194 {1 by TR BR L L1l K TR RR A L
LA RIS 2 . 35 JUAR I B 2 M A 4 e B 40
F-B (Species Distribution Models, SDMs) , {1 AR 4
A A Y DK A AR 0 X S A Bl 2 S 7 (g A
AR Y e i A B AT AL e IR I vk 4
S At ity 22 10 AT 3 BT B T AR A A A

BT UL B ARy i 3% 5 BUE A UG 2R 2 B L A
SCIN R AR W oK 3] 2 i 1) FR A Bl 2R A7 A ) ) A AT 2R
MRAFEAE LR GE B, IR 2 3% &8 43 PR oK 3 it - T
T e T A R Bl e AR 2 TE DK o BT S i i b 5k
J T HL B PRRBT 5 I 08 A DL 2 B R 45 1 S5
A, B E R] RE Ok B RS 55 I L A
R PR A AR A T Al TR AT AT T 1 o
T VK ) SR Ath i 28 Bk it 12 58 38 A7 2 R H IR AT 58 4
A B R AR DK FRAB R 2R 2 e i R CO, 1YL 5K
St b Y B DR (U RE B, O HL 2B I ) ok A
Y IV D 37 % A 5 S 1) ity e 1D ARG /)N T 3R A Bl 22 1
7 5 T AR, DKIDT i e T RR A B T AR A %) SR At B

28, HAE Y AT T RE B MR i R 5 WD
HMAH 2, A PR S — A B R 22 il T R BE
SRS A R e ) He BACEE SR . PR, Ol o R
figp B 0 0 5 AR A R SR Y BIF 5 7 20 vk 0] 58 b
Wili Stk P2 R AT S ik A, R SR AU Bl 4R A B A B
.

4 RAFIRABETE B S HE AL~ (] A

TR o v ) 3R At B 2 A R A L BT
B UK A0 32 At i 42 0 AR A A Btk 2 A 1% BT 5
105K T BB 2 fix B I PSR IR AR . CLIMAP 3131
Hh [ S5 O 20 T SR AT 5 T R A At A A Y R 4R
(N E Y U RTRET S (S I S B R (NG S i)
Mo AL SR AT SR AR X B =2 JE H d A A DAY TS
O JUE T X B DA R LR 56 LGM SE A il 2
F1% e At f2 I, (B RS ADUR AT OGO 05 5 (] I i JBIE
P R xS B HEAT AL NS0 E . B (BTN 7 2 A



160 T T 3 545 5 I 4

2018 4 8 H

FRAR bR 2 18 5 A 400 vty AR A Utk B, e R
RAEBOC R 5 B — B Bl b, Al Aok
L B P o AL 2 e A UL Tt A R B B R A5 B L
o A L S Tl £ A0 A

T TERE A R b N Y R B R B FRASE 4D
AR WA A BB, B 40 Cannon 7EALHL LGM SE i
Wil ZE A 43 A IF A0SR BT BB AT RO ENSO #E3s
R SR A AT DR Ry SR At i 28 1F 2 AL ¥ 2 3B 7S
IRV 8 Y 79 O B DX B, 21 K B @ 5 O 0 2 7
FEMH R . R 2 F AN TE UK S8 il 42 A A
BRI PEASALL 2 op 5 AT B 1 DA 5t B 0
IR R ) B I8 5 J5L 3 3 7 #4743 BT . Heaney $5 %%
B 5% Al il 2R A pR 97 AR R U T8 R R T2
UKDV TR WAV 28 Ui 558 b Bl 4 R R L U i B
b e AR D S B 2 XA Ok 1 K PR D TR BT
FL A AT K s PRIk 3 A B JE S 7 2 6 T K
0 S Al B 2R A DY Bl X, R R AL ) oA RV
25 Mo O UE 4 0 4 18] AN A7 7 B R0 GE 7 Y L (HL A0
SBUA R AR LGM [ K B #5540 25 R AT SR A7 78 7>

B, AN AR S 2 R I s SR A i 42 7 SR UK VK ) R
KL (B 5), fEK MPI-ESM-P #i = GE #1400 i
R 5 3 sk R 1] A A B R K IR R
MR R R R R — 2B E T A
B, BPAR X o Bt e T AR YL T LA A -
AR ELAE Gk B . A IRATT i o I IE A AR
{EL VK 30 5% Al o 22 P s b X 75 4 TR O B S I T L B
JRUREE 7K /0 T H 0 R S B SR (A R AT R S
B 7 16 5 R 55 A B AR L AR A S 4 I F O T
Jna iy 1] 85,

FLUR ST AE AR 0 SR O R T 4r
B TEBUR A B - K Bl L 800 ~2000mm [ 4F:
FEKEMAKZ 6 MHMNRERREHFLNEETNE
BED L HOBE MAW 2E AE Oy BT T 2R A
S B PLAN B R R B R AU TR B L 4 R K
FLAN 53 A 19 3 S AR R A0 455 41 35 B /K 0 R B K AL 1Y
B (B 4, IR ARG R ] 4 2 0 X
S0 B DL AR R K 2 R DX Sk R K
T BLAL Sunda-Sahul Jif 22 B9 % L 90 52 R A 76 1R

5 LGM Rk A8 fh i A 0L 45 S IR 48 Sk (61802
Fig.5 Proxy-model synthesis of LGM rainfall changes(modified after reference [61])
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