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Global monsoon and its
responses to external forcing
and internal feedback processes:
A modern perspective

Bin Wang

Department of Atmospheric Sciences, University of
Hawaii and Earth System Modeling Center, Nanjing

University of Information Science and Technology
This talk is a discussion of an emergent
concept of Global Monsoon (GM) and the
origins of its interannual-centennial variability
as well as its future change under green house
gas forcing from a modern monsoon dynamics
Monson

life

perspective. precipitation is

indispensable  to and civilization.
Contrasting rainy summer and dry winter is a
fundamental characteristic of monsoon. But
why historically was monsoon defined by winds?
How and why can we use rainfall to delineate
monsoon domains? Are the monsoon domains
defined by rainfall and winds consistent? How
can we integrate the wind-based proxy
(upwelling-induced productivity) and rain-based
(rain-related 8'°0) proxy data? What is GM?
Why do we concern with GM? How important
is GM in driving atmospheric general
circulation (Intertropical convergence zone,
Hadley and Walker circulation, desert and
subtropical high) and global hydrological cycle?
In the first part of my talk I will address these

questions. In the second part of my talk T will

45

discuss how the GM will respond to increasing
greenhouse gas forcing, what the differences are
in the GM responses to greenhouse gas forcing
and solar-volcanic forcing, and what determine
the interannual-multidecadal variability of GM,
in particular, to what extent the internal
feedback processes can generate coherent
variability of regional monsoons and what drive
the recent trend in the Northern Hemisphere
monsoon precipitation when both internal

feedback and external forcing co-exist.
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The rise of atmospheric oxygen ~2.4
billion years ago is the most important event
after the origin of life on Earth that drove the
emergence of aerobic respiration and the
formation of an  ultraviolet radiation
(UVR)-filtering ozonosphere. In Archean before
of the ozonosphere, the

short-wavelengthed UVR, including UVC
(200-280 nm) and most of UVB (280-315 nm),

the formation

penetrated the atmosphere directly that

jeopardized all organisms on the surface of

Earth. This is the reason  why
chemolithoautrophs of subsurface, such as the
deep-sea hydrothermal vent, were proposed to
be the earliest life because they do not need the
solar radiation as the primary energy source.
However,

primitive photosynthetic

microorganisms had to cope with this

inhabitable surficial environment so as to
the
environment of the Archean Earth (3.8-2.5 Ga)

harvest solar energy. The surficial
was much different from the present one, where
solar UVR flux reached Earth was highe and the
ozonosphere that could filter UVC and 95%
UVB was not formed yet. Under such
circumstance, highly energetic UVC that causes
damage on biochemical essential molecules
such as proteins and DNA could penetrate the
atmosphere and make the surface of early Earth
inhabitable. However, lines of evidence suggest
that photosynthesis, which rely on solar
radiation for energy and have to cope with UVR,
has originated not later than ~3.5 Ga and
abundantly thrived in the early Proterozoic. It
has been suggested that some cyanobacterial
species have developed sheath pigment outside
the cell to filter UVA (315-400 nm) as a living
strategy. Here, we investigate the UVR
absorbing property of some photosynthetic
pigments and their stable derivatives including
half-, oxidized- and reduced-structures. We find
that some pigments and their derivatives have
strong absorptions in not only UVA but also
UVC, which suggests the very surface of the
Earth could be habitable for the early Archean
biosphere. This means that for vast marine
that considered  the

environment was
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predominant habitat for Archean life could
thrive in the upper photic zone with more
visible lights. We further propose that, with such
ability, cells could have been able to colonize to
the terrestrial environments much earlier than
we previously expected. Those microbial cells
and biomass could make microbial mats that
and

provide shelters for chemolithotrophs

heterotrophs to make complex microbial

ecosystem in Archean. As such, the Archean
biosphere  should have higher primary
productivity and biological carbon cycling that

previously estimated.
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B R R e B 7 RS B e il 8 DA K 75 9 1

JE 46 THAE rh [ VO T R T — R A7 e iR 7,

BRI R R IR K Fem i 7, e R

dAETZW R, WO A SR (EORR T B,

playas). HHIELUCK, BHETT T RSN

T 54k, DA T R RN TR, EER

T T 7 b R 7% K e RN R R TG ME B AL

AN TR PEBER RS 5

N BT SO AZ AL E SR S AL 1 v i L
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R —ANHTIEE A, JER B A 44 DA GRS

(Hsianwenia wui). KR EHEAE 7 A 2%

BTEARHE, (E3ATA 7T REM— > fa B i
RERE N, EREY, HKERCHE—
A A I RN R S, (R A 2 i R a6
), 2 E MO R a2 T SR AR B
(Barbinae sensu lato) " i)— N R HE: (H—
L £ S22 SRR A8 SCI AR B (Barbinae sensu
stricto) AN & — LR KA

I 9] AR VE R A T A R 1 R
PATAE AR TR K K I AN I 7K o # BE 4K
FIRAATL PR SC AR A 4 B iy % 5 ke 14 R 1 175
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THEM IR YES . KR A iS5
HHOET R I SR V8 S BRI 28 R (2
PR A MR R A, ) rh R 3 1 — Fh 42 B B B GHL )
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il P A A ol
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Ll Uiy ERers: IR/ E el i o | = 2y M= |4

PR (AR AT DR LR M B2 AL A B A
W SR A2 SR IR R R R R, A A
VRSN A 383, HORAS . 70 A 4
5 U RS A M2, R R | SRS AU A S I BE R # E
%Jﬁﬁﬂ:iﬁﬁ/ﬁt Eﬁig*ﬂ_*fl—o %aﬁ%ﬁ%ﬁi 2 i;‘l‘li§£§§6’ 5}& ﬁﬁiﬁ%’ Prairie View.
AU E A2, (H 32 BT R X Texas 77446: ’
WP, MZSGBAE, TANTARER.  muon mmbes, 5
0 X [T U BEAT OB AR ATFIE . * quan@ilu educn
HATTI LA R AL PR 2 e R I The meridional gradient of atmospheric
R 4000 KL B Ge b e R AR B )R pressure over the North Atlantic substantially
BHVCAATRA T, RIVHEDEE (R affects regional and global climates. In
BEED R, ARTEY 4 DR, particular, the North Atlantic Oscillation (NAO)
o 36 MREM, UWESKRFNLERE s the most important atmospheric mode in the

(Quercus subgenus Cyclobalanopsis) TN North Hemisphere that steers interannual to
PFHh, HA VT MR (Betulaceae) 1 jnterdecadal climate variability of extratropics.
Y, IR RIEAC R, WRAT The NAO is a large-scale air pressure seesaw
J& (Chamaecyparis) WART J& (Elaeagnus)- between the subtropical high and the sub-polar
WHHIR (Lindera)\ BXIZIE (Tuga)s K  jow, by which conveying the heat and moisture

S01-O-15

AR, XURRAE 2, M

J& (Viburnum). HIF|JE (Vitex) . MIHY) poleward, especially in the winter. The state of
KEFALE LE, R THEE I E  NAO is described by the NAO index, typically
R SERFGSOAZIX T 00T, HHE caleulated as sea-level air pressure anomaly
SRR B SARAAL KSR, ZHIX BT between the Icelandic Low in the north and the
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Azores High in the south during wintertime.
When the low- and high-pressure centers are
both intensified, NAO is subsequently in its
positive phase represented by a NAO index
higher than normal, whereas the NAO index
turns to be lower when both pressure centers are
weakened during its negative phase. In positive
phases, the mid-latitude westerly winds across
the North Atlantic to Europe are enhanced and
shifted northward, pumping more heat and
moisture to eastern United States and the
Central-North Europe, meanwhile leading the
Mediterranean Europe oppositely to a dry
condition.

Assessing the condition of the paleo-NAO
is therefore essential for understanding the
global warming in both deep time and future.
The late Hemphillian of the late Neogene,
spanning 7-5 Ma according to the North
American Land Mammal Stage, largely
overlapping the Messinian (7.25-5.33 Ma) of
the latest Miocene, provides a particularly
exacting analogue for modern global changes.

Here we estimate the late Hemphillian
NAO index by a new technique based on fossil
plants from the Gray Fossil Site (GFS) of
eastern Tennessee, southeastern USA. The GFS
is critical in understanding the climate condition
induced by paleo-NAO phases, as it is the only
known late Hemphillian terrestrial locality in
eastern North America, where the modern
winter temperatures are substantially modulated
by the condition of NAO. In GFS the positive
relationship is rather evident and stable, with r =
0.634 and p < 0.01. The winter climate of the

late Hemphillian GFS was reconstructed using

the standard method of Mutual Climatic Range
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(MCR). Our MCR result suggests that the late
Hemphillian winter of the GFS is 4.6-5.9 °C,
much warmer than the present of 3.0 °C. This
result is corroborated by occurrences of

alligators hereof. Applying the regression

function between winter temperature and NAO
there

condition, a predominantly

positive phase of NAO, with index of 3.3—6.0.

suggests
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P AWk, e — R E B
Wi A=W, RN A AR R i LS )
o DL, X AIRHT AR AR TR b TE o A
Vi ZE 2 AP CREAR RN 5
A R AT R HE R . Tk,
TRATXF 2= B M X 7= HY E A BRI B ) B
DU (CRfERE ., NEE ., K
H A LA BT T A R ARG
Ve ZEARERE T, HE AL T IX 7 1 oy
B T 2 A AR A SRR TR IR B 0 R
B, JEET#HTEEAVBRNAR, ABER
T 2R P b X A T A S PR AR A A
U7 R R EAE L. FEERT

A A0 5% T C3Br A b I E
C2An.In IR 2 8] BTS2 4
W29 8-3 Ma, R Attt A3 1 tH i,
FC v 2 R B R AR T R A A B AR A
LR T C3An. In IEARMER BLH, 48
fRN~6.2 Ma; KEEZEHLICTE T Cdn.1r HudltE



B3] C2n IEMPERT 2 (B AR, AH R 2
SRRSO 7.6-1.8 Ma, BRI ARt B 3 380 5 7
W, =EMBEE BT Lt E s N
FERHACSE T CSALIr R 2] C5n.2n IE
W VI 22 Ta) IR, A R I b 2 4 08 24

12.7-10 Ma, B A A7 th: i 309 381 e Ao th: 4,

FRIz B AR #S N~11.6 Ma 8~12.5 Ma; X
thZ il sk 7 C5Cn IEM %R 5 C5Br ftl
W, EARATERE, HIL T C5Cn/C5Br Hhu
W M A5, 7 B o 5 e et SRR
(15.97 Ma), [Fitk, SCILFEPIHE T
FritAEE R (17-15 Ma) 2.
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8 5 1R A2 W 1 J2 2 A A e 2 AR T T

1) B A TE A 52 3 22 P s kG B AR P R 2 T

B, RERE BT R AL A E 2 A

WEPE AR E 20T 2 R - SR, XT38

AR, W FLSh A TR A H

AR B AT EARER . RIS E A

J2 A R 1 A A 2 2 ) e B e T b 2 AR

5 e VERRAE, T R 7L 30 4 A0 A 2 2 il

FE MR T A I ORAEIG O o T Bl A b JZ (1)

Bk, XEEMEAEARAENT L, RF

Z MITIESE B A R 2 B AR ACHLZ A 2

£

BATAT T R 1 A BB I 48K S SR AR W) AF

AREABI FURT LR A v 0 R A 2R 3 2 2
R — . KSR HE L AR IR
NI Kty 4k 1T 1\ 26 91 K il ( Shoshani and
Tassy, 1996). HTKEKHAGERITHAE
VAR RIS, 5] — YR e A A
R ST LU SR, BRI S 2R AE
5 DX I Bt AR A P b 2 B AR AR B AR
MR R, KERATEAZHFEN
R R, XA A AREH R SR
FA 4518

AT 1] o [ S 2R A IR AT AT
R, KA K G A A T B S BR A — A
It —4 MN Zone (KXY FLBIY) 5 #,
Steininger, 1999). —“~ MN Zone [1J [A] 5
—AE 12 Ma, B, KSR
FRIIRS 1) 73 2 2 /D BEIA B 1~2 > Ma, T H N
Z S JEEZIRATH RTRA E MN Zone I
(8] 3 e 2 B B AR R AR SR ) . BRI 58 45
Rz b E AT MR T BT

tE AT L REHE R, S,
KEFWMAFE, BHFRKMLE, KT
BFe o o AR r I o AR W L B A 0 30
XIS EE A A S W S 2L B 4 7 3
H 2% 4 K . MN3 (20.5~18.0 Ma ) :
Torynobelodon dangheensis (Wang and Qiu,
2002), PH/KVAH A . MN4 (18.0~17.0 Ma):
Choerolophodon guangheensis Wang and Deng,
2011 1 Protanancus brevirostris Wang et al.,
2015, KiRVAHL AT Stegolophodon hueiheensis
Chow, 1959, TEEHIA. MN5 (17.0~15.0
Ma): Choerolophodon sp. nov., [ZZVEM0 S
Protanancus tobieni Guan, 1988, FEFKI/K. %
TS 55 Gomphotherium inopinatum (Borissiak
1928) , H b Z% th g s
Gomphotherium connexum (Hopwood, 1936)
subspecies 1, AL - MN6(15.0~13.5 Ma):
Choerolophodon cf. chioticus Tobien, 1980, Jdi

and Belyaeva,

60



JLIEHL AT ;s Amebelodontidae gen. et sp. nov.,
Ly T WE 7y s Platybelodon tongxinensis
(Chen, 1978), L =ME¥i. ¥ & VA
Gomphotherium connexum subspecies 2, £k/K
s B2 A S Gomphotherium  wimani
(Hopwood, 1936), 2= &, R3LiH. mIlnsE
o 555 Gomphotherium  cf. subtapiroideum
(Schlesinger, 1917), 3 f; Mammutidae
gen. nov. gobiensis (Osborn and Granger, 1932),
Wa W A . MN7 (13.5~?12Ma ) :
Platybelodon grangeri (Osborn, 1931), A
FENATEE . B oK RKIE L BRSOV AE AL
Gomphotherium sp. nov., K. BRI
#i; Mammutidae gen. nov. gobiensis, &V
15 Zygolophodon cf. turicensis (Schinz, 1824),
A K M R . MN8 ( ?212~11.1Ma ) :
Platybelodon sp. nov.fl Mammutidae gen. nov.
PR . MN9 (11.1~9.7
Ma): Prodeinotherium sinense Qiu et al., 2007,
Y4 5T Konobelodon rubustus Wang et al.,
2016 subspecies 1, FRYEIA 1 E FKHb AT
Tetralophodon aft. xiaolongtanensis (Chow and
Zhang, 1974), FLER LS. MNI10 (9.7~8.7
Ma): Konobelodon rubustus subspecies 2, 2
K SFI e RIS 55 5 Tetralophodon
sp. nov., F AT H B MN11(8.7~8.0 Ma):
Paratetralophodon cf. hasnotensis (Osborn,
1936), 7KZXMEH S . MNI12 (8.0~6.6 Ma):
Anancus exoletus (Hopwood, 1936), FIKiAHh
&5 Mammut cf. obliquelophus (Mucha, 1980),
MR =4L . LV S5 1. MN13(6.6~4.9 Ma):
Sinomastodon pracintermedius Wang et al.,

2015 ,

gobiensis,

Mammut  cf.  obliquelophus

Stegolophodon licenti (Teilhard and Tassaert,
1937), fikk G 5 H A AT, MN14 Al
MNI15 (4.9~42 Hl 42~3.6 Ma): Anancus

cuneatus (Teilhard and Tassaert, 1937) ,
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Sinomastodon  intermedius  (Teilhard and
Tassaert, 1937), Mammut borsoni (Hays, 1834),
Stegodon zdanskyi (Hopwood, 1936), it 7
iy R ZH S AT . MIN16 (3.6~2.6 Ma), Anancus
1936) , Sinomastodon
huananensis (Chow and Zhang, 1974) ,
Stegodon zdanskyi, Mammuthus sp., Fith 7
JRR D)7y 2 55 1 1

W [E BT REE R HE K E AL (B
WA g, HIESE AL, b
A AN S P 5 T ORI TS TE . A
KH . MN9 Fl MNIO :

xiaolongtanensis

sinensis (Hopwood,

Tetralophodon
Zygolophodon cf. turicensis,
iz /Mg . MN11: Mammutidae gen. nov.
gobiensis, JLHZRR. MNI12: Tetralophodon
xiaohenensis (Ji and Zhang, 2004), Mammut cf.
obliquelophus , Stegolophodon stegodontoides
1913) , oo B o WO H
¥ ?Sinomastodon sp., #%F A1 K. MN13:

(Pilgrim,

Sinomastodon praeintermedius , Mammut cf.
obliquelophus, Stegodon zhaotongensis (Chow
and Zhai, 1962), Hi@E7/K5EW; MN14~MN6 ( |
B Sinomastodon spp., Stegodon spp., H
AR 28 L AR R R BE R B R .
Choerolophodon cf. corrugatus (Pilgrim, 1913),
EHIE, FARAE .

MELEGRAT LR 1, KERAERITL
o X B AR R S RE AN A R . K
SRR A ] — AE 1~2 Ma, Z JE1RTRZE
PR BGHT B b B SR A B . S ok
Yo, WORTEHZ o R ILRAT RIFHI K S 2R
A1, RES S E BIM— KT, 40t mT A
O 2 I ARH E A 1~2 Ma Z N, ATk E
HRRT LU AORE B AR EEA A E

KW TR L Y T AN T A o X
KA R TS A 5 rhRi TR 9T 2 o o g
f, PFEAETTKERUZKFERE, R



B BRI RBH RO E, TEHARE R

S ST 8 v e B X B 8] R ) 25

M HTEA b A B KA 7L 15 G 2R 4
Mo B TR, KERBH[IEERD,
TEAS A A T Fh K AT 1) L A G 25 1) i Y
FLN R REA . R T g, K&
KNG E T AN, (RSERFTHSH O R A
TR, PR R IR AL R
MEBENR. SINEE. HEEFNE, F
A E A AR B T AR AN R F
Tl T A M B BT R B R e A AR
NFHERI R (ST RR LR
BRI — VAT S0 1 % A8 S50 R/ OR
MRS AL DA DG o K B AT B i i
A R AR T ) S E X BT AR R BT A R
3T A 05 3E B3 (Zachos, 2008), 4ERA 5
DA O 9 1 R PR b g R AE AR5 o 8L 1 7t
KA PG RRAEAT T B T i Bk 2 i
IERALT g SRS BRSSO, B R A
ook, SETREAMEE ChEJL T A

TL P, A R AT N RN K 4,

FLARFLA G A o T MGG oo T o e S 381
B, A UEYE R IR e R R, R
RI=y e W S X R B | i % Rl R LT
A, KB E R (Wang et al., 2015),
ETEA b C kP B i LA SRR T R
PR AL A G o T ] g 7 AE B e e 3 e
Hogr B T E SR, K SRR TS A
W, ARG rhoR b e 7 T AR DR R LU R
R AE, KERMMEEFEE, —WK8
HoT R T R D7 K4 1SR RE (g i R}

LEEB R R0, fER T I RAF A,

I HIXFRE —H 23] Bt
S01-O-18

T E R AL B P T
L3 Ak M R AT L K

Hxt v FL 5 A 3t A Fe il BRI
EER -

TS ' e v, Mark J. Dekkers®, Andrew P.
Roberts®, 214, 257k 4,

PR MR o) e b

L EREEGERIAE AT ST 3 SIS

IE % R SE IR, PH % 7100615
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Department of Earth Sciences, Faculty of
Geosciences, Utrecht University, Budapestlaan 17,
3584 CD Utrecht, The Netherlands;

3. Research School of Earth Sciences, The Australian
National University, Canberra 2601, Australia;

4. VAR E KR E) )2 H K T SRR %, 1%,
710069;
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SR 2K EHEREEE GOER E K
Yty — @, TE LT TR R T 00 S R d
NER . BRSINRHI T, &
B m] LA A7 2B SRt . H AT T 81 G )
EFAETEPR PO AL G mA N 814 Gt
JET T, T A — RO A HR IR TR
Mo HHTE TR EA H A 22 28R 1L 7 A 4
At 2 A AU H T B R R S A
L AL 2 1 8 U A T I e 2
ALY 600 JI4E, T2 H A 81 5
WA AR HE B A 52 B A 0 AL S PR A
MR AEAR AR 2y, BRI A A i OB
B B InHERR AR

AR FENT 22 M 28 61 15 GAn AT A
GV H T RE T VEAH 05 A Wk 2 ORGP 1 =
ERFEI . EAWESEREH, RIS
THT FEITR] A DR P v 32 BERE R 0 R AR R
AR . BATTLL 20-50 em [8] 2% 51 T (A
AT T R R R R RGBT AR, K
FEM BT T LR AR M RF IR (7 SR
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66%) o 7 1T SR G TH 1 1 )25 1 371 5 e
HOB bR AER M R RAEE PR LL T 2. —
Fisxof bl 77 S R B SR i I id % 7 AL C5r.2n
F| Can.1n KIRRNESS, HIHEFERLI N 11.6 - 7.6
Ma. MREHEEALT CSrlr F1 C5n.2n 1%
PRI SR ER BT, HAREARZ) 11 Ma. S 5h—Ff
XFEE T BRI HIHEC K 7 A C4An.2n
3| C3n.2n MIMLIET, HITHFIRL N 8.9 - 4.8
Ma. FEFESPIEALT Car.lr Al C4n.2n 1%
PR R, HAERL) 8 Ma.

AW 5E R BB KIS SR 2 5 i 81 R
A EAREAD 800 14, WATREESE] T 11 00
JIAE, X PANEACHS EL AR i 81 5 B
A (4 700 A FERL, R H AT ARk
8 U R AAT o DR X S 61 145 5 RS 0507 I 11
G W s B TR R AR R, T HL 8
Gz NI E 22N HEH, B DT R R
JEMI . BeAh, LETR KIS SR ¥ 7L 5h )
HBER AR B, A R R R, X
AR 2% JH 23 4 75 16 T T B A AR AR AN B VR

MR, 55T 5 - T PR EE
RKMEZEAR.
S01-P-01S
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it re ik 81C {8 3 B BTz fr i
UAEINES o E 2T G Y D L@
6 B 895 BT 1) S I b 1) AR S AR AL s
AR (RS () 87°C HAEMR AT
RS T P B R AL SR AL ARG, 3L 81°C {H
RS S W BT TH FE B0 HH 1) C3 [ CotE A D Bt
FIAL AL, JF HAESE [ R S &
) 1R) (B[R] o 38 AR ) 7 PR AR /), —
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NF 1%0; B, 7EFIHIREFARE 8°C 8
S IS AP L M 4 A A 2E S R A A T AR A
42 HE 2 IR H 1 C3 M Cy M) 23 A 1 L 451
KSR Y, X DA AR ik [F A7
B BOR S WA 4 2 O B T AN e M. B
HHT AL, i 2 F LR 8 R I =2
SR RGP REBE AL NG ',
B RARMEFIWIR, WA R U A a2 ) B )
HMM L IRIC A — P IHE S, WiLiEs
BT 2 HH DR AR AR R B A i e m), HA
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The Hujiersite Flora from the Hujiersite

Formation in West Junggar, China has been

identified as the typical Devonian Flora. This

flora comprises abundant magaplant, megaspore
and miospore fossils, represented in 251 Hill in
the form of reverse fault. The age of the

Hujiersite Flora in 251 Hill was previously

considered to be Givetian based on various

plant fossils. Although the importance of the

Hujiersite Flora has been indicated, previous

isotopic age constraint for this flora is absent. In

this study, we collected two tuffaceous
sandstone from 251 Hill. Detrital zircon from
these samples were separated and analyzed by

ICP-MS U-Pb dating at The University of Hong

Kong. A youngest age 385 Ma (Givetian) is

suggested for the hanging wall of the Upper

Hujiersite Formation, while 380 Ma (Early

Frasnian) for the footwall, firstly giving a

Givetian—Early ~ Frasnian age for the
depositional age of the Hujiersite Flora in Hill
251. This study also provides a criterion for the

coeval floras.
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The Longquandong site is a cave site in the
early Upper Paleolithic Period, dating to
42,000-31,000 cal. BP. This site had three strata
from early to late. Stratum 1 was modern
deposit with breccia or isabeling silt soil;
Stratum 2 was the main cultural layer in
brownish red clay dating to 31,000-35,000BP;
Stratum 3 unearthed a few cultural relics in
yellow silt dating to 36,000-42,000BP. There
were 512 pieces of lithic products unearthed,
including 14 hammer knapping cores, 82 pieces
of bipolar technique cores, 2 pieces of hammer
knapping flakes, 58 pieces of bipolar technique
flakes, 73 pieces of tools (including 34 scrapers,
2 points, 2 chisels, 1 drill, 3 carvers, 9 hammers
and anvils, 22 fired stone), 58 pieces of
fragments, 225 piece of blocks and a large

number of debris unearthed, belonging to
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simple core-flake lithic industry. In addition,
there were 464 pieces of fauna fossils, including
159 pieces of teeth and 305 pieces of bones in
3cm or more. The animals included large-scaled
herbivore animals such as rhinoceros, buffalos,
wapiti, spotted deers, muntjacs, sheep, and
large-scaled carnivore animals such as tigers,
leopards, coursers. In addition, there were some
small-scaled carnivore animals such as foxes,
weasels, and omnivore animals such as pigs,
bears and rodents and fishes. Moreover, there
was a bone tool and two overlapped fireplaces
discovered.

Based on the analysis on remains from this
site, Longquandong people changed the work
mode on the quartz raw material from hammer
knapping to bipolar technique. It explained the
bipolar technique from the prosperous at
Locality 1 to decline at Locality 15 in
Zhoukoudian in some certain, also it supplied
important material on studying periodization
and subregions on the Paleolithic cultures in
Northern China. This site could be obviously
divided into activity zone and rubbish zone.
And the people here could hunter large-scaled
herbivore mature animals. In addition, they not
only could efficiently control and manage the
fireplace but also could heat food through the
heated stones.

According to the analysis on the only one
formal bone tool, this bone tool was regarded
different from the knapped bone tools in early
period, or the ground bone tools from
Shandingdong and Xiaozhushan dating to the
Upper Paleolithic Period, but similar with the
bone tools from Fanchuandong in Fujian which
was mainly produced by scraping technique.

The emergence of this type of bone tools in
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Africa, West Asia, Europe, normally marked the
emergence of modern human being. Combined
with the fossils of the modern human unearthed
from Southern China, it was considered that the
emergence of the modern human and their
behavior in Southern China and Southeast Asia
and the adaption mode might have been
different from those in Northern China and

Northeast Asia.
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Bipedalism is the key adaptation of the
hominin clade and also a prerequisite for
evolving into other important adaptations such
as encephalization and tool use, thus marking a
critical marlstone in the human evolutionary
history. However, its causal mechanisms have
been remained a mystery. The adoption of any
novel trait requires that it confer a survival and
reproductive advantages to its bearers. However,
the transitional bipedalism is not only slow but
also unstable compared with quadrupedalism.
How could pre-hominins with such a clumsy
and inefficient locomotion mode outcompete
those intra-specific and inter-specific feeding
competitors and survive in the predator-ridden
environment is a big problem. What are
selective forces necessary to push prebipeds
over the bipedalism transition barrier? More
than forty-five distinct hypotheses have been

put forward to explain its causal mechanism,



however, none has gained a more wide
acceptance.
In this manuscript, an alternative
hypothesis is offered based on current advances
in palaeoclimtic reconstruction and application
of principle of uniformitarianism to construct
the shorter-term climate scenarios. Synthesis of
the various palaeoclimatic records reveals a
pronounced interval of climatic deterioration
around 8-6Ma. Climatic anomalies during this
period include the first appearance of dunes in
the Sahara, global expansion of grasslands,
diversification of succulent flora, occurrence of
ice rafted debris symptomatic of sporadic
glaciation in the Northern hemisphere, and a
notable cold episode of SST from the North
Pacific, North Atlantic, South Atlantic and
Mediterranean Sea (Tzanova et al., 2015). Such
a global climate deterioration coincides in
timing with human divergence from that of
chimpanzee lineage between ~6 and 8 million
years ago as is indicted by the converging fossil
and molecular evidence. Correlation does not
necessary means a causation. Numerous
climatically-related hypotheses such as pulsed
turnover (Vrba,2013) ,step increasing aridity
(deMenocal, 2004) ,orbital-scale variability
(Potts,2013), and pulsed climate variability
( Maslin et al, 2015) have noticed such
coincidence, and made further attempts to
explain the causal mechanisms between them.
However, they failed to present convincing
explanation. Possible reasons include: (1)failure
to establish reasonable causal pathways between
climate change and occurrence of bipedalism; (2)

confusion with speciation with evolutionary

novel traits; (3) vague in understanding of what

types of climate change can pose selective
pressures. And all these reason can also be
partly attributed to the lack of high-resolution
palaeoclimatic background. Currently, either the
long climate trend hypothesis or orbital-scale
climate variability hypothesis to explain the
causal mechanisms deal with a mean climate
change at a time scale larger than few thousand
years, which are much longer than that of
pre-hominin lifespan or even longer than the
time interval needed to finish the evolution of
bipedalism (i.e. contemporary evolution).

Abundant historical and modern climate
impact and adaptation studies indicate that it is
abrupt climate transitions. short-term climatic
variability, and climate extremes that could
result in resource stress and thus pose adaptive
challenges to those organisms. Similar kinds of
climate changes may also be the true climatic
variables responsible for the emergence of
bipedalism.

However, due to slow sedimentation rates
and condensed deposition in conjunction with
the bio-disturbance and higher uncertainties in
dating, current palacoclimatic reconstruction
failed to reconstruct the climatic scenarios with
temporal resolutions lower than millennial scale.
In order to understand these short-scale climate
scenarios, we must invoke the principle of
uniformitarianism. i.e. the present is the key to
the past to figure out the characteristic of
shorter-term climatic variability.

Such an analogical methods have been
widely applied in reconstruction of the behavior
and ecology of primates and hominins. For
example, the morphology and behavior of living

primates (or other animals) whose behavior or
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ecology appear similar to extant forms were
used to understand those extinct pre-hominins,
and the evolutionary theories (physical laws)
established through the modern observations
and/or experiments were used to explore the
process and causes of human evolutions.
However, up to now, rarely did researchers use
the same principles to reconstruct the
short-scale climate variability of remote period
that cannot be reliably reconstructed by the
current palacoclimatic archives. During the past
two decades, one of biggest breakthroughs of
palacoclimtic research is the establishment that
large-scale climate change can occur abruptly. It
could be then reasonable inferred by analog that
similar abrupt climate transitions may have
occurred during the 8-6Ma climate deteriorating
period. Some physical laws that operate today
may also have operated during the remote time
period. One of such physical laws is about the
causal relationship between mean temperature
change and climate variability. It is self-evident
that a depression of the mean temperature will
produce a greater frequency of severe cold
events if the variability, as measured by the
variance, remained unchanged. We use reliable
historical climate data from both China and
European and highly-resolved palacoclimtic
data from Greenland ice-core to demonstrate the
existence of such a causal relationship. Basing
on above-mentioned analogical method, we
suggest that during the general apparent global
cooling interval around 8-6Ma the decrease in
temperature may also produce a higher
frequency of severe cold events. If these
short-term events

during some

temperature-depressed periods are so closely
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spaced or if their impact is sufficiently
long-lasting that recovery from one event
cannot occur before the next impact event, a
longer period of recurrent or persistent resource
stress may be entailed.

In such an environment with intermittent
or consecutive long interval of resource stress,
contest  and

conspecific  (within-group

within-group scramble) and
heterospecific(between-group contest) feeding
competition would intensify, and predation risk
would increase, resulting in a high social stress
milieu. In such environment, any behaviors that
increase their survival and reproductive fitness
will be selected for. Upright posture can provide
increase their

These

several behaviors and thus

survival and reproductive fitness.
behaviors include weapon (wood or stone)
throwing, weapon wielding, inter-specific and
intra-specific threat displays, and especially
standing-up fighting (Carrier, 2011). An added
advantage of upright posture is the ability to
scan for predators. In addition, large groups as
result from defending predators can mob and
intimidate predators, which in turn increase the
time period of social memories and the ability
of social learning, which are essential to
maintenance the upright standing.

Another important factor that was
necessary to the emergence of bipedalism is
environmental or social circumscriptions. As is
an established fact that behavior can also act as
inhibitor to evolution of a novel traits by
tracking the favorable environments or looking
for alternative food resources by migrating to
those less stressed environment. So a kind of

either environmental or social circumscriptions



is needed to prevent mass migrations. During
the global cooling interval around 8-6Ma, both
the environmental and climatic induced social
circumscriptions  appeared. = By  natural
environment, it is the appearance of dunes in the
Sahara and expansion of grasslands which
prevent large-scale migration of stressed
pre-Hominins. By social environment, it is the
highly predation risk posed by the vast open
Savannah environment induced by the climate
deterioration around 8-6Ma. In this way, our
hypothesis would suggest that the initial
bipedalism was established in a non- Savannah
environment but rather in a forested
environment though more probably in an edge
environment, which is consistent with the
current palacoenvironmental reconstructions.
Compared with previous hypotheses, our
testable model established plausible causal
between climate and

pathways change

occurrence of bipedalism, was in accord with

available  environmental,  paleontological,
anatomical and behavioural evidence, was
consistent with the current evolutionary

theory(especially the theories about the role of
behavior in the evolution of novel traits and
contemporary evolution), and could explain
more facts or phenomenon, such as not only the
process and causal mechanisms, but also the
timing of bipedalism evolution. Furthermore,
our short-term climate event selection
hypothesis could also be applied to explain
several other human important adaptations, such
hominin and

as  step-like speciation

encephalization.
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Carbon burial in inland waters is an
important component of the global C cycling, as
they are active sites of carbon storage and
mineralization. However, the extent to which
burial rates vary across space and time is still
poorly documented and understood. Here 15
sediment cores from Hulun Lake, the largest
lake in northern China were analyzed to
determine the spatial and temporal trends in
organic carbon (OC) burial during the past 150
years, and the most plausible factors controlling
carbon burial were also discussed. We found
OC burial rates varied considerably both
spatially and in time. OC burial rates varied
from 8.43 g m? yr'1 to 73.98 g m? yr'1 among
the studied sediment cores and presented an
overall northwest—southeast gradient, with the
higher rates in the northwest part of the lake.
From a temporal perspective, the average
whole-lake OC burial rate ranged from 9.52 g
m 2 yr ! before 1900, to 27.33 g m > yr' during
the period of 1900-1950, and then to 35.68 g
m 2 yr " after 1950. The ratios of post-1950 to
pre-1900 and 1900-1950 were 3.53 and 1.68,
respectively, indicating that whole—lake OC
burial rate presented an increasing trend
throughout the past 150 years. The pronounced
shifts in the burial rate of OC in Hulun lake was
likely linked to climate warming, while the
impact of anthropogenic disruption was
insignificant, implying that carbon buried by
lakes will be increasingly important in the

future as global warming proceeds.
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Climate change- a major player
or background noise in causing
large-scale human crises?

# M David D. Zhang, Z%0§ Harry F. Lee

TR = HEE R Department of Geography, University
of Hong Kong

In 2004  Quaternary  International
published a special issue to discuss the role of
climate change on human civilization and the
summary from Editorial indicated it is still too
early to say whether climate change played a
major role or background noise in causing
human societal crises (Editorial, 2004). Recent
years, a great proportion of quantitative and
qualitative studies concerning the relationships
of climate change and human crises in the past
have been published. Many researchers found
that there is a strong association between
climate change and war frequencies in history.
Some of the research at local and regional levels
shows that there is no correlation between
climate change and wars. The authors carefully
read these articles and found that the general
disputes among these researchers are
attributable to the different understandings in
following five fundamental issues:

1. Researchers considered climate change
in different ways, which led to diverse
conclusions.

2. These researches also have various scale
(spatial and temporal) approaches. The
analyses at different scales would lead to
different conclusion, because there are different
truths at different scales.

3. The studies also took place in different
geographical areas, where climate impact varies,

depending on climate type (Pre-industrial era),
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economic mode and institutional development
(modern period).

4. Research philosophies for -causality
analysis among researchers with different
disciplinary training are quite variable.

5. The human-centered or
environmental-centered world view dominated
directions of the researches.

Authors analyzed these disputes and
discussed the disputes in terms of philosophical
on natural

understandings and mentalities

phenomena. From these analyses and
discussions the authors concluded that:

At global and continental scales, climate
change has brought large scale warfare and
population collapse in pre-industrial era. It is
the major player in causing  a series of long —
term human crises.

In different region and countries, climate
may play an important role, depending on
climate condition, economic mode and
institution development.

Short-term weather pattern changes also
created impact on agricultural production. Such
short-term change is particularly dangerous for
the society with less adaptive capacity, no

matter in pre-industrial era or modern societies.
S02-P-01
FEAKAT A G AR FIRK
R F UL =
Ak (BF) B9 R % A
WA, B2, WS, EECE S, PR
' RHRE

1 P E R R )R -5 M BRI 7 HT, A A Bl L
M=, JEEt 100029



2 hEBER EE S S W AR T, T E R
W E HESh VAL 5 N RERIR e E, dbut
100044

3w E S L A E SOUE U R A BR A
A, dtaX 100009

*sxyang(@mail.iggcas.ac.cn

FRE I A SR E A b K AR b IX = AN 53531
Ab T SR A LA T Rt e A R B R
MR (B BB LR, 2R
PSRRI ANRAT NG S E . IREE A IR (A
MERR. BT b Ve 2 i) 5
PSR, H AT R R TAEREL T R
N 2 0F 38 B 4T 1l 1) A b 5 )4 T R R Bl A
YR RIRI L o AL T AT 5 = HL ) LA 54:100
Hb R AR 1 r S TR S A g ik
(IR, AR b S Bl 1 2 ) A SRR X 33 P %
P oA AR A TF R R BE S AL TR
JE N D62z 08 X ok Lst ik, AREE T AR IR
REVK I 5 3] 4t DXk s N SR BRI
BEiE BLE DL IR . 7E DL AR BT R R
([T E NI iy v P D T e 3
SRR B (e SRR, T A
L A HTEE ) BT ST N SRAT R
Bo FIRTAESAFYIGEM B, B T/EM
TFRE, #2530 2 i R F BN
A, BTN AR S RN R AT
N, R KRR IR IS BRI B R
(O FF AR F R
S02-P-02S
R 5 R e b T o
i X 7000 485 J5 A 2K A8 40 A
A ER
Wk, MR, WKEd
HERER AR RS, A8 230027

T b e b XA R R AN [
AR AR SRR AR S PR I A
WEREW, fEEES 7000 41T B8 A 85 AR A

W, e B IX O 2 RS- FIRAE R RO
B, HzRME AR O NKEY LY
WG T LR E R A . 5 (R R
et DA EE VIR o e st DB A7 2% A 3
AL R 5% e /K -F H AT AT 4

A 1] 2 XA, (7.3-6.5kaBP)

AR IE S R A DF AR, A BEASE T
A 45 3 TR D Ve By BB B D A B XS 7 M
RILAZ IS A A & i Al & FHvE b
KW BLFE /N Z2 % (Triticeae Dumort) 75 )@
(Oryza)~ B (Coix)~ 338 (Nelumbo nucifera)
PL ST 58 (Vigna Savi)55: HLRMEY) . FBHE
VIUE R L B A LR Y, YT o iR A IR AR
FHINRC LTS 70 T ARRERA A ST,
H IR AR A 546y 5 YT L 3 s X IR A AR R,
SR ] REAFAE B — BB AP AR . %27
VERD KL B A a5 R R, SR
T IO A A NSRS B 1 B ) BRI
BTG, AROAE N2 B 45 4 Hh i
XK. ERERRE, R YR
W 3k U 5% B BCE R B R SE R ER R, A
e EAEA T I TER LS, Rk
MEFEIX — K A AE RS Bk o R I &
VB IR R B A AR EE AL, AR
AR AR A R ST A SRR T s bk 1
20 TR PRI AR 3 LR AR A o by WL R T A
[7i 51 L P PR 475 R 1 B AU S 56 70 W 45 R
AN, s HE N RN T AN [F) 2R B Hy Al
PINT TR T s A A EER.
Jigh, WRIRL R RE VIR L, AmE
AT GFHEAT BB s LA SR R A L A BE A A
EREAT RO AT S, T E R X SR P A
W) R S A B AR SR R A B
Bt EREATHER T R R AL EE, IR I R4 T B
BRI R . AR, AR T
A SRR r i 3 DB A A% A I BOA 6
TG ISR 5 A0l R AR L B 25 R

88



xS R T 9 e DX S T SRR 2
BERERE T L A F RS A B L
HL 8 Zh g B 2 ik AN SRae W in A 75
A ) ) AR E

S02-P-03S

TZH#L ¥ REHEA
&R ACBAE 5 A H 247
frdg ', g Y, Edim
1 R B R R B S S I 5, VL R R
A R S R A, B RO
HRLEAERE, TL75 FIRT 210023
2 TTHAA KM 24 RGBS, A
YGRS EC LB, VL5 PR 210023
3 VLI I B IR R SR AT A BT O, IT
7r M 210023
* jliu@njnu.edu.cn

A GE I R R Ge ka0 CESM 193t 2%
2000 FAfERBEAAIGLE R, fE5 L EE R
FFCAS UL/ T 53 B EORHEEAT XoF L3 UE (1Y) HE A
B ot TS E YK, R =
b SR v R AR AR AL R AE IR DS
TR . FREY] . Bh R X AE A T
1200 % 1250 4 [ <P IR BT . HiR iR
FER A A X — B g, HARAE Z PR R
JEEEERZ SR RGN A RFEW, MRS
ARBRRPE b E 2 KRR B . K
HIVEFEIFE 2R AX —80 N, Hbdem
P BRSBTS KBRS 5
T B AR 2% A AT A 5 e iR XK B
AR THIRPARE SIS, M5 & E ey
G} SE B 1Y S R R (e PN A DN e
B o AR ek, IF N5 O R B 2%
.

89

S02-P-04S

IR IR UL AR X B 4 3 1 DA
kKR M AES AN E
=
I, R, EW 2, v’
1. FERCRFHIREL S TSR, A 210093
2. REUKSFHIR ST ERPEEEE, R 200092
3. PO K i R B, A 210023
* zhoubinok@163.com

[ 2R N R 4E R E A BER R AT e
JRUTRRA, ZUTRUA TR | KL A4
HREFER. IERRU AN RIENEIK R
Y1, R FT R At DR A VL e vy = fi
WEE 5 NGB A 1 & 4 HEE ST AR IE 3%
ENREF_2. KV A0 S ) & 5
Mz —, ANMARIFE G REE . 4tk
M J5, Z DI KA T IR 2+
MR, JRAETHE LA ERE LRI —R
PSR RAR o A AR A 2 [X S A A B
FINKTES) W] Re s =8 T EE R, i AR
SREEIRS S Qi b i A1 S D W b i 3 AL
etk . SR, BTS2 UTRICSE, WA RRE
PEEESRAT R, BTN G T DX I3 4 A Ak 1)
ERAVIDNGSIPS N0kl A 7t 5 N
UM I8 L I 4t DUSRZR g U B AR b 1) O
RGeS FR AR AR [R) o7 31 55 LB BRAL 271 5%
XYL “ a2 A — e — N RIE s A
AR BT ML, KIBEFEIX 1 25 4500a BP
By A PR A B 5 () B B 1 AR A

1. ZRIFJRIRIX 4500 FRUTFAE LT LA
Rt I8 = SEAE N 2 HoH 3200-1200aBP
it D N k2L, PR A AL i\ A 8
M BARE TR T WG AR .

2. LA 3200a BP 11200 aBP i 1] 45 £,
TR e 8 55 2 AR 7 1% X AR B 2 30 = B
IR, B ITRIRGE A R AE X G 2



AR AR AR X 38 22 1R AR A0 (RN B AR A 2
PR — s, Wb ORI AR ARG %
NKIR R A %

3. 1300 aBP LIRS Sk gk sk,
HEAMEY KRG L, K NKES) A
F 77 SRR A SO B S B R A T AR
S02-P-05S

FETR #h WA 28 3 R 9% ]
R E R = AN
iy BT 5

NI, W, R

RIS AR 5 TR, R A8

AR E, AL 210093

*wuwh@nju.edu.cn

MR (A RO B, RERR R AL A — M
BRI, ST HBIR S G A,
FRONHBER ()23 o ST, FEMARERR 26 X1k
EREENHNRE L HE R BE. K.
R PR R DL N RIS B S R R R
BRI R 3% o R IX 8 R 3 0 fb
AL RS, R B 1 /NI B I A — A
HBEMT

SV T 2R EHE N, E
R # LRI K . LR X8 T

AB S FAves R 2 KU % 472 <R 13.4°C,

SRR 2100 mm A4, SRR E
BAERTE 59 A4 T WAL R A R
P 2 R AR R 2, AT EZ L LA
B B 2% Ll Tl /NR I Rt I AR A £
T7 AR AT TR R b R
K pH A 6.34-9.69, Vi 7.27. KiEN
5.7-27.2°C, V¥ 16.5°C. [E#Y) 5 & (TDS)
N 34.3-324 mg/l, ¥4 57.4 mg/l, BEACTH
FLm B (65 mg/l). MK pH fH N
3.81-5.81, ¥4 4.78, FERMETESZ NG5
FHE N L X A, BRI ARt AR 2

Mo

S K FE 2 TR e RERW: wER
ERRACEITTER T BB T 48% A ti. B
BH, JCEBREL K Na S BE R T Ca™,
Mg Rl K& EAR AR . R
DU KA KA N 3, HA KA, KA
PURALBE S5, X A0 5 PR TR o T
1 K0 EEM—8. PIETFH, HCOy & &
B, UERE, SO I NOs TR . HI T
AR LA FH 7K AP I 7 b B 7 7 &
BB RARTK, TREM KR eI
AR, B, FEAELHIX, fLiEE)
o] 7K AR R S M LN TR L B ) 2
—ANE BRI . A IR,
BATWDES AL T SL LA B /N RIS )~ 35
FERR Eh AL R L))y 4.48 t/km” a, MAH 54
JEE ARG At A8 ) 275 T 338 X 3ok ez
m T A RIS RS . AR R s,
T B SRR T AT (1 — L6 18 5 A Ttk

S02-P-06S

NELEXKTELESES
RN TR A NS
ZENA, BB, BEZT, BRI
i’
1 HERgINYE R B R 222 e, M 510631
2 PEBEE B ER AT TR, SR 550081
3N S AR L, T 511430
* hyzhou@gig.ac.cn

2011 47 A% 2014 4 8 HZE A X %A
WEKITRAE 1R ZKRE i, SR ICP-MS $5A%
WK #E4JBICE Zn, Cus Niv Cry Pb. Cd
P& EAT 7 oafr, AR ER: (D JIIEL
WK R R TR S AR EEUL, Zn.
Cu.Ni.Cr.Pb.Cd [ FIME TN 9.03pg/g.
3.34pg/g . 0.61ug/g. 0.65pg/g. 0.46ug/g
0.01pg/g, PIAMEE MR AKKT T Kbk,

90



KBUER: (2) EeEuR S BRI H Y
BIZEATRAEE, (AR ESECR (A
BT BENEAFELER, RUAFETRS
BRI IANLEFEZS, Zn. Niv Cr I
ZEOEENE. LB, TR RAREAKR
0, Cu. Pb. Cd TR B A FH M EHIK,
AR RS ARIEB . ) RALE &8 o

AR BE B A R IA LA AL RS

S02-P-07S

T EE BRI E
& BIUERF T L WA RHE
RIR T

i, AR, B E

| AEEIMTE R E BB 2R, RS 510631
2 R E R R 5 S B R ERE A AR AR AT S
WETE o=, bR 100029
*hyzhou@gig.ac.cn

2012 4F 11 H-2013 4F 10 AEJL s i P g
AAAETFE MR AT 7R 1 SRR RITRER
&, HERERSVREREM 114, {EH ICP-MS
STAEM T Zn, Cd, Co, Cu, Pb, Ni, Mn,
Sr G H GG R S EIAT T, SR ER:
(1) Zn, Cd, Co, Mn, Ni, Pb % HE 4 BT
RUIPE R E AR MR, R
>HRE>KXZFE>HZE; (2) Cu, Sr il
TR BEERNNET>KESEHF>LX
Z, BERTFHWERY, Co, Ni, Mn, Sr,
Pb %503 F A A A ANR R AR 52
Cu, Cd, Zn = E5 NGB Tk A =52,
Hr Zn E&ER TR, WREEERILT &8
BRI

S02-P-08
F 8 R AR R Ik T H1 DLk By
M E R Ay 5k

R

91

TS R 36 AN b A A A D
ST, SR FHBURE IR AR 15%1)
SRR LR TV, B T AR IRUKIEIH(16.5¢al kaBP)
DASK 1% Hh X A A I 25 8k . 25 R R
~14 cal. ka BP D)k iy Ji 2o 4 0 5 A 54X
T LGM a1y 3= G 0 X . 55 e S A
Mo Wrdrdb . AIBZ B P L. MR 7]
BRI AY . HaEENY R
14.11 cal. ka BP F1 8.6 cal. ka BP #/a], 7£~6
cal. ka BP #i1A T & P46, fEIXZ JEIFIRTAR
BUB. SULFIF, 7E~14 cal. ka BP, &JRZRdL
GIMANFRESF LR, X E R AR
R HIEA. 7E 8.6 cal. ka BP AR
TR XA N S — 5 30 i i FH 7 S M X
wnl Al ELROEYE S . S Ah, TEAREHLIX
N B A BT I . BT I L5 R
IR T e A BN RIS B RO () 52 A AR
A R R RE A o
S02-P-09

A —AN2E TR BT
5% B B 8] i
Agkig U, NI, Z2EAYE S, Jason Hilton®,
FE S, ACE Y, Bt gkaA!
U IRBHECR S, 75 266590
2 W AR I B LU B [ SRt i A [, IR 261000
3 REMHWIEIAY:, HWIE BIS2TT
* yujifeng05@163.com
1 KT “IRI” W5
EHUESPRI-WNESS = S linp: Wil ingE = At
AARAR TR T N R RE IR B R T DL — HL 4% %
MATHI R . I LA RRE e Sk e iR
VORI KOS, il b e ORR S5 22 My <
BACIESR R, 8 70 3 1 oy AU o A B
FI7 M OIS NSRRI R . HZ S
AT AR AR T ER SR LR AR R
BRE)— 887> ISR, 58 DU L2 BT ff 22 I



A 7 0.04%, 7E BEZ HT 99.96% )57 77 s i ]
R 1B IR A A AN A 55 DO 28 S AR SE VS
UK I — TR UK I AE B i AR A A o B D0 28 <
AR T 1 fR A M ER 7 S R G A A
N RV Bl R 52 M B 52 e AN 1Y), R SRS
1538 A F1R) e 5t 32 W AAN R B 26 DY 28 < (ot
T4 P BEAT ARG T 2 AN HER 11

ST BRI, USKHE Oklahoma A
Soreghan GS Z#2 AAREK I i s 7T 22 4
7P IERER R RGBT R “ IR
(Deep Time) i A 7o it-&il, A6 R TR0
SRR F AR DU 20 45T 7 S S0 ) BR o A
A, AR IR AL B R AR AR (1],
ERI A i 28 DY 40 0 U0 AR A R 52 SRR 3R,
B RE S R BRI RGP A . X A
BB BT AN R ER R G R} AR
BERR IR, N FRAEAF R R TR A2 4
IHTESR . VRIS B FLE “IRT” (Deep
Space) « “ R ¥#E” (Deep Sea) Fl “ PR 7
(Deeplnterior) TR AN F1HRI—FF, 7EANFKK
JRER AR B RIEEERIEN (FMK. FRGE,
2006),

2 JRRRR) IR AREE” S PR AE

2.1 I K ey

PRIy SRR 5 SR BN 2 B i v
SRR ERE SRR SR s TR, T
E: 1Y ] R A DA N R T s
AR R XA SR A RIS R A 2 I,
JCH R DU = RS RIS PRAS 5 B 7€

Holden, Constanc Z#X7EEE (Fl&) 42
& 2001 S5 1] EFSOM A T IR, K
2] 25Ma ERHTHE L RGBT L T
PEFAAL B — KIS (8] B o AE TLE 5 4F 1 B[]
P KB B A )V N SRR I K PR A iR TR
W78 d . 7 1SR R T SR [ R
G 2R 22 2K LR R -IG 5 (Bilal Haq)
1999 4 rh [ 22 1) 3] 1Ly 225 30 2% 5 F 4

I, HAA BB R A He b R -G v ME LA
&, IWHNATLLSEEE 2 4 1) Solenhofen 41K
BRI SE . B RIS T AE R B
Y PERIE ST T IR AR ) 2 2R S A e L 5 B
T, MEZREBNRARE R R
FEHBI IR, R, R A ) A R AN
oK R B AT R . B S, i
7L HE 2 ORI T ARG

2.2 HuJFURFIE

LR B A T 1L R AR i g B4 DA R 22
HAL, FHL AR, DY EREF . 1935
S, b s AR T R A AT L HE LY
W, FHPWEEICERKE . s ar]
KIRZ . RAEFESR, WA “HER” L “H
FEE”, FEh AL 58 i s B
“oRG IR E",  ILAEE K HLT A lE T 2005
9 H 24 HIBWIT RS, 2011 486 N 1EH
RS ER A — LR AR LB TR

LR R R 22 T 1 e B 1) 3 NG
FEAHRIHIE R T ER 3 ANt R . (R
ZHER B, WAL T3 IS, . BRI
JEEHTE. BSLTESIAKR, HEA
R KL O B, R R R,
B —PNIIEW (Maar Lake) ZiHh.

Ly R 234t H R R b 2 B — 2 — W e
Mo BHENREFRRBELFEH, HA
RS A NAE T BRI A IZ X T
s B 3 R A Kl s R H T
HRIE . ST AKX ERHIER, AN
Zan T =000k, DOl ZR XK =2 RO,
b N P 1) = = T w12 = B S T A T
AR, AN it E . 4
Ly ZELRT Ly FE 2 ) Rl VA Dy B et A e e
JLENS

AR —BERE T4 I H X pls 2R
Z ERRRAKEIATUR, e A X i F EZ A
AFERES . FEAFE =AY TR

92



b MK TR, AE S L A
A G I, 54 HA RS B,
Wt G RIS A N
KA IR TUE, REEEKE . BE%)E
MK A, HEEETUE & P 2 M8 a
(RE#E. fOky. Y. Bl M3k, Pits)
Yi. TeATshY. SR, EiN
SEeE . WEEE, KHWEXRE,
TR R o

XF U HE R IR 5T, BT T I 80 MR
K, R HE B R 5 Al . LR
DA ERAE, \IHREF A B SRy
A — & ISR, b AR A T T
RN, B2 EEMTIS, 4
IR R B, 5 4457 v BT 28580 = ' b 27
8 BRI A WM. Rl 2 L HEZHE ST
A FE R TUE BRI A Xl =
FE, NEHAT RS RIS T O, R
BRI o SRR LR ATAT I, BN
(X #5170 H 2 DX A o S A AR A S B A T AT
B

3 VRIS AR

3.1 I PR E

SR LI L A fRp 52 (R I 8], A7 A — 22433

S FEMIA NI T 18.85—14.11Ma
B.P; [RiE A M & T BN NTE LT 18.87—
10.60Ma B.P.;ifi £ J5 1E WA A 4= 1 AT R T
18Ma B.P. /A7, 1L BE 40 A B3 0 Kk 25 T ik
F 9—10Ma B.P, SR 1L4 K ili’A N 4MaB. P&

A (G BEAR, 1985, R1E /A 55,1985; 77 1F,1986) .

AR YA 50T 1Ly 2H Rk o T B A TR %
JEIAT T AR S O &, @i
o AR A B 5 ] A A o R R 1 A SR
O, B e Hoid ok T o B i
C5Cn.3n-C5Cn. In PIARYETT P41, K3 HTREAL,
KR P HroR K BR AR S it AT R, B
E | AR EEZ)N 16.7-15.7MaB.P..

93

3.2 AR

FHRGALZE . Rb/Sr {8 %5 =5 B AR FE Fn X
FCUUR B S AR AT T, 4R
AR, LB 28t ek ) TR U B B SR
R K5 LR JULAN B Be: 16.7-16.6MaB.P.
H116.6-16.51MaB.P.I B, “ARAH KR IE FE 7 5
16.51-16.44Ma.B.P.0J B, S AEAHXS TR W
16.44-16.32MaB.P.#116.32-16.21 MaB.P.It B,
SARARTRE T2 29 16.21-16.01MaB.P.i
B, AUEAERHRBERIE; 16.01-15.72 BFEL,
ASAGEAR XS HRIE FE D o

XA 5 S B TR X iUA AT TR A
“ FE AR M AE R A b A . ASCAHEKH
AR S VIBIINE (41472092) 1365 B&
B, KEWR TAEEERT.

S02-P-10

200 &K B FFF AR K #E =
IR RN KT R
x
XS, WP 2, BRI
1 S p g Ml by, dE5t 100037
2 rhE LT R ER AL B, B0 430074
3 ERN R LW AT, PET 810008
* siwenzliu@]126.com

EFFH MBI E 7 F EARR ) e lE]
TR AR o YIRS VD L PR SR ik
T RRAL P MR TAR A B . VDB
T O RSV X PR . SRR
MEAS BT TR B 19 4] Tl #ay DK,
1T 200 2R NGB, JUHAE TG IR,
FERBRIBNATURY) . TBEETe R . UKE S5 1 5T
TSR AR A 3 A, T A ER T AT
FRPD I SR A TE AR 2D

AL 5 T PF 7 AR ID R B P SRR
7 BOR B ML e (AR 2% F
B K —— RS E = H e a5 b



G M A P R AR D AT
PR, SREUTEILEh A E BR-1 Al YD-1. FIH
& ClPby,y/"Cs) MAEFKEL T A 120 1
DURVEERS , T30 R AR TR R,
WA - 25 T RO 4 SR U O BR-1 M
YD-1 £ 200a HJUTRFERE . XFESTFRE 7Y
Higbr CRIEE. B, uERfads (E&E.
W) MEJERAME C%®Pb. 2Pb Al 2°Pb)
SHTe GERIH: (1D B RIA TR
RERRAK, FHEMEBH (BR-1D KER
()AL 20 THAT 30 AFEAR RASK B H BRI 7K
RLptAR sl , Bt 7 RUSD PR )il A DT AR
ERE R HEAmEE K, &
IKUURR, T YD A R AR BT It
Ho (20 WA FEFRIER T P18 LR
200 AF SR P WA A S KA 7 BRI AR A
B, AT ARLRI K AL B B . i
50a K PRI IR AL 7 S e o 3T 200 4
KMIMAT T 2 000KE), WA EA ST
Bt RS PDST 840 3% . 78 Jbh X Mt T
FHEMLFAARG R, F5h%E
IR B FEEMIEIERN . (3) FEIANHIA A &
H1) Hg Pb JIBLE R H 20 tHAD 30 4K
Dok S0 BT AR, RS AR
Hg. Pb VIR SH—F, Bt 200 4F
ke NONYE RS TTRE Hg Pb 78 izt vb i 1 [X 1)
03k, RAEMIAE CAAEN RN, (HI5
WL 2Pb/ P 7R Pb SRR BT
SRR, XS Pb PUARTTERIM TS . (4) W
HVTAE S EIRIE 1920 4E£ 4, LA 1950
SR RRZIARA, X — I BALE VDI 5y
A BIG 7~7.3 UL K 8.5 hfE, =&
RMFE G R N KRR UAREEE
TE VDI 8 10 0 A A P FUR T K 55 N K6 3l
I, RN N R,
—BIE AR . WA SRR A A
FATER O PIUBRFE R X, HBET

PR REE 2, CIFR TR, Kk, 1w
I 1 25 PR AR ) AL, A2 RR KI0F 5T A TR
HH PR BROMEIE B 0 R (1 25 L I 9 T
FEAE AT RE 1 ) L

S02-P-11

B 7 o AT B AR B
W, BFEE, BT,
1R EAS GRS TRE, dbst 100081
2 University of Miami, BranchCoral Gables, FL 33124,
USA
3 MR EARPERFORFBE, 1 225002

FESR AR AT T8 228 8 T AR 5% R MOk
B URERAIR R, ERERR
ARALRIBIE TE Hh U S P B A R A B, LA
W G RE AR BRHEAT 1. R
AR, fETHE S SRS R AR RIR,
BiF TE 45 RT3 BE At 2 BRI

AFTIFEAK RS, WA S 75
SRR AT, B R BB RIE T AR R Y
HIE R LA AR A RGERE RS, LA IR IR
fIFPa, FEEHEFELREREEN K, R
o WRKELREE MM HES, e 2
AR BRI R R AR LI A4 K. IX AR WL
SIS Tt I R B AE AR N, BIfEC A
RMEEHR LT, HERSm AEHZETR
MR AR IR F V)7 A SRR
REAZ BB 7 73 H TV 45 S B 7 2L

MEE EAEW] T B BE S 2B R IR
BRERER S ] 1925 22, HTRIE 1 51 2 2 M i
HoA I . BUrE S MBUE T B ARIESE 151
Fe ot ml e, JCILAE B /A 1S
DN EAEAIE . AT A, £ x
AFPEF R, S T IUR S R

%o

KT’

M HL T TSI 77 BB ) 77 S0 KA
153 R HAT RN ER P HEAT T Skl it

94



o MR ECREEAT N, SRS RS
KA FE, FFEHRALOS I X%
ARACAE B Fr- o3 # i) LA SE AT g 3R A AN
e L A 1 T

B 0 A AT DAL AE 3 2 ) &S 228
JEHAEILI Fr FUASA (1 1] 5 R BE TE A

S02-P-12S

Temperature and salinity
changes of the permanent
thermocline recorded by
Globorotalia inflata:
implication for intermediate
water changes in the Northern
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The intermediate circulation is one of the
crucial factors for seawater thermohaline
changes. Due to the lack of some indicators, the
research of the past intermediate water is very
limited in the South China Sea (SCS).

Especially, little is known on the thermohaline

properties of the intermediate water. Here, we

present paired Mg/Ca and 5'°0 data on the
planktonic foraminifera Globorotalia inflata
from Core GHE27L in the northern SCS that
provide records of temperature and 8O of
seawater (residual SISOSW; a proxy of salinity) of
the permanent thermocline waters, to tentatively

investigate changes of the intermediate water in
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the SCS since the Last Glacial Maximum. The
results show that Globorotalia inflata in the
SCS mainly growth within the water depth
interval of 250-500 m over the past 20 ka. The
thermohaline change of permanent thermocline
is very remarkable, characterized by warm and
fresh waters at the Last Gacial Maximum, then
changed to warm and saline between 17.7 and
13.6 ka BP. It shows general high temperature
and salinity with obvious millennial-scale
fluctuations dring 13.6-8.3 ka BP, after that it
became cold and fresh during the Holocene.
This suggest that temperature and salinity of the
permanent thermocline waters in the SCS were
North  Pacific
Intermediate Water (NPIW) during the Last

Glacial Maximum (17.7-20 ka) in the northern

mainly impacted by the

SCS, and then the influence of the Antarctica

Intermediate Water (AAIW) strengthened
during the time interval of last deglaciation and
Pre-Boreal period (17.7-8.3 ka), after that, it
once again impacted by NPIW, but with obvious

fluctuations.

S02-P-13

AR IKH 8 0 5 2 R
BN SR
A ST
1 R EHFOR: (isD), dbat 100083
2 R B S HERYIERRR TP, bR 100029
* wangluo@mail.iggcas.ac.cn

RKVKH I Bk b e ik, FFPEREPTIR
DR JBE ) Bt S o XA I ST 2R ) 2 RE 1R
28 3 B ARG H AT B SRR IR —
WHAAE SRS RS IR EE M AL, H
RN AR T A 2 B A AR S R A
RIZhREEEE W ZAAE A . B2 A



SRGED AR EENA R, I HHXTIR
BEARARE UK, FREE, UEAHA ST
TRAFAORE ST e o IX L85 s DU AT 78 357 77 52
IR E 2 AR O T AR B H
HIAERT SO 2 P A 2 AR R, T e (0 —
A SR ) LA W B B L R 2 1 i
RRBAWIH TR LD Z R ALY
JeE P HEH N T B, IR EL A AN R
TR EAS [ X SR 2 Tk S o (R 2R 2 PR A
Gl L MYt AR AN L EIE S b S < LT T
TR FEAR VKT IR S () A W 22 BEAE R0
FEPEEY) 2 FEVE R AR I RE . BE TR DUAE 25
B E, Whta RERER N2 ARG R
FIZER, ASTIRE S A 2 TR 2 57 X
FEH TR R IE M. Y2 REEEAR
Rl KR AIAN [ K S A AR R, A BATIA
—ANE AR R, IR - EREEN
HH, BABALUUARFE R E B 2 FEE B
HAMRE AR R IEY 2
FEVER S R B, BRI, SR
MBI R A T BFN . SN L
VEFRBR AR o n v A R A 2 REVE S, T
IR SO IS Tk 8 2 ) 22 R PR AR AR . S5 A BIAR
RIZFEBEMZ R, DU NA RIZH
IKARGERYFIE FRARA IR 25 R . ATV
I 2 AR R R DU IR AR, K758,
IKURTEIA R, WA NE RGN, SRR
FEVERE o TS e IR BE T R, AT I9RgS
KRS 2, BRI, SRR D,
I BA BRSSO xT ISR, 3 BUEERAE
Y2 FEVE AR

S02-P-14S
AT PR SRR F
55 XHEME SEET R
A Fi0 %

MR, s /EEL AnE, kP
F Y, i
1 22 HORZEH R 2 S5 B 2 B Al H 7R 4 78 38
B Pe SR SEIe =, 22 730000
2 PUA K A RIS LT LB, P4 710054
* zhoupc10@lzu.edu.cn; pzzhang@lzu.edu.cn

1 R 4 B B 5 R I I 9 2 XU R 4t DAL R
TR Z AR SR B B s A BRR 2 172 A
FKIWAEAERR R T U, TR RUIX R X
A 5 DAL TR B 20 Th s 4 R g 6F 1] 3 e
it % 500ka HIEFIOK T R AR
AT T AR 2. AT T AR At A
UK it XOR AR i E 1) 8 MR
FE E A ) 2 B IR S AU R IR T 9.2 ka
8.2 ka FHF. AL AT+ R P H R T SR
5 WXB07-4 TR AL =5 M H 0% ToiiRA a]
W FRI R o0 NI X R, B EREE 2 OTh Zaxt
SE AR oy e A R A e, @S
B153 HE3 8a IR & - 22 AUAL 23a )M
H A 5.4 ka MR 5 S AL I 8] 5741
T E FPE AR I A] . R 1) AN AR AL A K
WA RY, A% WXB07-4 Ti#Hs" 0 1t
8] 7 1] i 73 H M 64202 BP FF 4651 4917a BP 1]
T 14) 3% 72 3 A L M T3 23R 32 VT ik /N
5P R e A e Sk — AR R T W
57 JAX [ B2 > 3R O BH 4 S 1 328 V47 ik
/N T Y B 2 R Rk 55 N S 2
AR MK R, T%F6"0 Z#iwE
(KA RES SR 3 AHRRIE: 7E58 1 M)
6420 a BP~6172 a BP [, 8"°0 &R i A
BESNIEFE A 1.38 %ol 7E-11.25~ -9.87 %02 [1]
CPIME-10.41 %o0) I BN IFIZ W i a3, 7E
6420a BP~6176 a BP Z [8] [ F- 14T R 2 15
15 0.057 mm/a, 5 8HIX A E B A S R
&, HHEORM . DUKHEBE R SE T~ 2= )
EEEHAAE ¢ IMTE 6176 a BP 2 JGHI7E 6172 a
BP~5698 a BP H[A][128 2 #H, VIRLEARTIAR
KA, THEE] 0.012 mm/a, HHS"0 LA
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-10.39~-9.67 %o 18] /IMig FE B B (1R B 0.72 %o0)
I I1E-10.05 %0 J 1L -F-55 T BEARF- B e
e, =& B 2= R IR A A B P Fa Ik 30 11 &
I BRI 5683a BP~4917 aBP HIE] ()% 3
i, 8"0 1EIEENTE-9.99~-8.10%02 7] (1 I
JEIXF] 2.05%0), - BHMEANAN-9.35%0, SIMLT#
PSF33, [RIIN R S B Lok b B 1 £%
(s 5 7K R R R T I AR AT DR P K 2
N, fen T E R KR Bk 35 A A AE KR B
WsmAE AL, FE55 3 MIUIE], LA 5434a BP f95'°0
{E-8.70% Mot i B A 3, oG 2 MR
WY1 5727 a BP JFUA £ 5434 a BP B&W i 1
FIM 5434 a BP %] 5080 a BP & 7 (K195 5
s, $R7R T ILINE 2= R EL 5434a BP A5 AL
I 16 14 3 BN P B 2R A28 77 293 FRTIZ T ik
S9RIG 4T 354a [FIZ T SRAFAE; [FIA 2
7~ HiBA 5654a BPa BP.5546a BPa BP #5053 a
BP AN /BT IR GG, F1 5640a
BPa BP 5 5499a BP A1 EEAMK 2 K80
/I AR 67 2 X U

M K, % WXB07-4 id % K 1
6420-4917a BP #1879 5 25 K50 55 5 2 AH Bk
RGP, 15U 5 T A RS AR
T 5 2 AR AT 3 DL RS PR A 2 SCAR TR
JSA AR PR A SO B R R I . DLz 4
AR T v i A R LA 3 AR SO Ak
AR, HoA 7R DL 77 HR L 3 B S
FEHER & B 7E 7000-6000 cal BP 2 [8] FIAHA
LU TR - T VAT VRT A 2 3 S A 1 18 3 X
THF WXB07-4 3% K56 1 AP0 28R %
K H 2 B /D (BB A S B 2 AR
PR AR RSN, IR TR AL HT
HH I 23 W B VAT P R U OB B . A
1R 386 K R0 s 3R R0 /N K ) B BE A, B &
5500 aBP /& 47 By O AR W FF &
(Fagopyrum) ¥ H BT R 78 AT &E o S04k
3%, XRS5 WXB07-4 105158

97

3 FH R ST 2= B S 9 55 4 44X 5434 aBP AH
— 3, X R A LT R, R
78 O i 4 i 3 4E 6000- 5000a BP
BT R AR PRI BT, KA
K. (AT B A S S B T Ui VR e DX AT A
WIS B o ffz 1k . o B K S S Y2k
FIERZESARAE 4900 a A RIS, JLTFR
THGACFK PN RIRITIAZE 3 AR5 8k
i Pk 55 4 i V9 B 2 IR 7K G2 (1 1 22 9K
JEAE 4917 aBP /¢ A5 S8R 1R P 9/ it 44
M-S SCARAE 5000a A2 A7 KRS i 15 I 17
T R R N X R O A
T e R S R Ll AR T 5 A ) L Ak,
A BE AR M B 2 X K I 1) 2R R U4,
HR A8 57 5 o LA A Al
4600a 7 A7 ML 72 X 55 45 I AR LF— 2L,
(7 Fsf 00 Ly G 30 SO ARG PR D S 45 9t ) A 5 T
B 7 XN I s AR B 55 k. FRAT R
TR R[] f) o 5 TR A6 2R B U A R B, S
H RN 55 M SRR 2 D, Bk
EEHT A A AR E SO R A R JEFIE
BE, AR 29 Bt AR B 2 Xt i i
fRsgm ~ FRATan T ke B R 9 iy gg . 5
3@ B AR SRR A T 5 R IR

S02-P-15

Wb K R I B E
i > >
PRl IE - K A s
ERT, BEE KRE " wEE ', B
Mg, Frae !
1 B PR PRI 20 3 5 o T 506 =5, 7 R U K b
HRLEE AR, A 210023
2 R R RO S AT ST AT, B R 210008
* xiaojiayi@njnu.edu.cn

KU 3 AL T 350 A 7 35 A AR 22K X
(31° 29’ 28.428" N, 109° 59’ 39.84" E,
SRR 1670 m) AR R B & RASKH



TR T EEFIEA KRR VBRI o
VORI E Sk, 0% T PR 2R Hh X i 56
10 20 DAk PR A v A AR oy A AR

T EREL 0-775 em ELLHIE . A
HO T T 5 0N 144-775 cm.o 144--450cm
(i1 AMS'C Ml 5E 214 9.6- 38 cal ka BP, 650cm
FILFR M AFAE N 64838 £ 1356 a BP, AT
VIR AERS N 83.4 ka BP. flU¥KAt(a)fE
1-2cm, FLPHTRESL 340 B, %5 121 M
¥ (B J8, 120647 Fifilky. ARAE AR H S
FHIE, 43R 5 Mk, TR AN KB
TR T PR B AR B B

BB 1:775-683 em(%] 69.7-83.4kaB.P),
R R 7R A v o A e o Al 7
SRR, FEIRIIE N 2-4°C 5 FEHPE
K& 1700mm.

BB 2: 683-582 cm (£ 69.7-55.9kaB.P.),
RN LA AZ R REF  E EE AR .
FERRIE, FHRRT 1°C; FRKE-EE
1900mm.

BB 3: 582-405 cm (%] 55.9-34.5kaB.P.),
AR A RE B A A2 A BT R TR A AR . A
iR i, FXEREMN B 1 fRm— s 1
B 7K BT REE B B 1 ARALLERHE I

B E% 4:405-238 cm (%] 34.5-17.7kaB.P.),
P S PR S B 2 A

BrEL 5. 238-144 cm () 17.7-9.6kaB.P),
POEBCNTE R AR, RN 3.9 CEUE D
bt KRR B A S AR AL

FAKEIN B RS 3-4 Db SR —
RBesh . A B R, B4
TE AR JEAR X B J 320 1) 2% B2 L M AS TR 4
M RS A

HEEE T LR, 3R KR i X AL,
HERRSFAMAML. A LREAS TR,
S REn S, REE L, A%,
AT« A0 780 e UKGE 55 22 TR A5 AR

Ffabric 2t nih. MR 2 X BLA 1
SARACRER: K 800 m i, FHFEKE
1000 mm £ 455 ¥R 2320 m I, fEXJEKE
2904 2346 mm. MR EESEYFKE 2L
PEIEARDG . BACH R ZEAR X i 4k bl s A,
b A PR AT IR A PR VR S AR — T et
WE AR —YE I R VR AS PR SR
o AR IR KT AN R R =
KUt TN B AR 2R A, 5 EIAR
H R R R SRR L. DR R i
Z AR, REATER . AR SEARIX
T AN SR A B B R RN R
TR wTRE AL G2 DK ZE % B B &
TR, EJLTASET R, ARERE
PO A1 DA IAE A i i P2 o FEE T2 s PR < T
Gyt NFRE B 5 PR X, 2R B e A& F
WA — 5 WIBHASVE ] o 4576 KT DA R
73 Hh X FE V- A A — 8 I KRB o —
A g5 R 23 L g, VA A IR
VA G AE LT b T W o o M T b S
FEKARE, RSP AR. HAH
A AR AT SRR RS A R KA G, IR
IR R 28 R ks, FRBEARIRIE s R ZAH
XF T o

A3 F 9 SRR [ AN e 5 A R e X g 5 DY
LRABSRTHAERE, wEsmla
FRN R mIE IR e % T
SR IRIRA . VLDCP BRI b X 55
S02-P-16

A5 E A AT R
2T ISR IE LRI AL
il B 5%

mER Y, KRE

=R T IF

KAz, RO

1 HHRA S R SRS I S SaG =, A E R R
WAL AR, PETT 810008
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2 PR PRI E W SRR, 2
730000
3 hEREERE RS, dEE 100049
* gaochunliang2007@163.com

SR X RRUK R, R de S b m —
RUKIREE R B4 . ARG,
SEEENIC N RE, REKFEMHK, ZFA
e M S AR A A 2 DX )3 A 4 BR
1), BORNFEARFASWHIR . Sk AR b
T FRIX ., FH#E R X AR XX =
KERXFA A, X BASTENESS,
AR SR ZY, 7RG A A S R
B R A Bl A A AR E 5, IO IR
N SAGAR A S N BUBR A AL X k. K2 B 3L
1 (37°46'~37°55'N, 95°02'~95°22'E) f&:4&ik
AR Za b A Ik 5 T8 25 b A () PR Y, AR
REATTO T, WX TR0, RAIC
7K Z8 b AL 0 L M PR B K B R 25 e HL AR,
SR8 B E KL ATK Ak 2 4 R AR AL

I H A MUt i A RS BB IR IR 7 510+

PRG,  OR 5% HER AR A S8 i DR A IR AR
A 1e S S T 9 7 e i b i R A AR A
(B SRR R

AR 53 PR 28 HLER I A K AR R BT
FABITH B AN %, 5T AMS MC AR,
B BT (LOD) . X-5F 26 R AT 5 4
(XRD) BAKKLEE S M550 7074, BAEIR
F RS ELI X 5L A 4t DR 1) SRR AL
W RIL, R4 (9.9-84ka), K4EH
WAL TAEN AR A 32t (8.4-5.6
ka) , WIXZP T HXBRRI, RIEER
FEXTET . 52, REEEBIXAER 4
BB B T T A IR — BRI T I o S
WA o IX PR A A I S T KU
o Nl S Wl N L P
Bk, TEAE AN R TR R b I 4
FEAAL AT BEAFAE 22 e, DXISURE e M T v g
TR
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S02-P-17

EAEMAGAE R AL it 2
By H A E

Wl

o B M2 5 B S

yangxy@igsnrr.ac.cn

BUAE B ARAE DI RR N ER] 2 (winner)”,
X LR AR B A A B AT T N R B,
BeRhdE . Y4k, FFFENE ETFERBOET
N EZ, L) TRE . B FUR M R E R A
Fedl, NATTRVE BE 2 1 1K LU PR O JHE M)
FIREY), ARG BB T YL 2= AR
WIE R, BT BRIy R AR =
HE BT AR, BARMER R
NI R A W6 A 2

HE YR, A T XX R
K TIMCREMFE =B B CA
FALH], FEAR UK WL Ve Al F sk, A
KA P RAE AR H 5 RITER
Z8 %% (Paniceae), HELE3K FH /N % (Triticeae)
R EIN A, HET R Sh; H
AT X EACEEAS AR Sk R
B PR AN A T 0L AORIE 0 R I, BRI E
o B N R S R A E, [N, FE
KL T4 0 F 8 bl hk, M
(Echinochloa spp.) 5% (Oryza spp.) #—
FECH FH B TADEE I 1500 4. FRATTIAT Tk K
W, N RS B LA, R
B Ik /N 22 TR E R S IR SR T B
FIFEA 6000 TR JLILTH K ERITRE,
MBI AT I A5, AR (H
AL P A A g\ 238t bk (8.5-7.5ka
BP )AL Ji 208 SO A 5 e 8t ik (~5.0ka BP)
AR ——3&. RARBTEEME, BIER
M ANFEAE A ML 58 A T B -

WATHIWE TG KR, RIAER R A



W, SE. RAKREIEA R N E A7)
EIEY), NI E LR, Wh
WA H T B A 2. C3 A C4 1Y)
2 il AR B e 32 R RG 4. fERTT, fE
W6 TR ) T e, AR SR A R UK
C3 HWWfET £ hastitn) c4 MY E A
. NERE C3 Y, RIKE C4 Y,
AAGAR AN T B A AR AN 0 SR 3 R B P A
AR, X 0] e N R R A IRk
TEVIRIRR AR B R . BAE, E BRI (E.
esculenta F1 E. frumentacea) % FFHETE w5
FHHLIX, T, B U R KR A
I, PR AL T ARUBR SR R o 4t dE
MBS, B E AT A A TR
RIFATE S BT B R WRH N R A
K, EAERRAKILRE, 5 &Eimg XT3
YN SRR PN

S02-P-18S

IAP/LASG CORDEX i #& 4
WUFR T By P B IR TR
e

BRI RRE A

1 b R e RS AT 50 R AT BRI A4
DB E R TS %= (LASG), Jbxst
100029

2 PEBREAB Y, JER 100049

*lidh@lasg.iap.ac.cn

A HZ [ CORDEX Rl A AR BT 25K,

FIH BB KT BRI FGOALS-g2 11
K 4 BK B XA B 2L RegCM3, £ %
1986-2005 4F iy 52 <A A1 2010-2065 4F [
RCP8.5 1 5t FAUEMfh, KR X 4T T
50 km 377 B RPBERRL . E# E P45 T
RegCM3 K& H IK zh # iU FGOALS-g2 Xf
1986-2005 4 & 2= v [ 1 7 < I AN B i = Ui
HAMEERE ), RIEHE T AR

RCP8.5 HEJSUIE 5 %t o [ B 2=t 3 SR A )
i v U A AR R4, EE b T Bl 0B
REESERMIEE . S5 REW, WA
£ BRI 5 2 v ] R S TR R v e A
R RS S RRAE, M T A BB
FGOALS-g2, X RegCM3 T /K5
R, BELEZI i R AR A Ay
PRI E . 7 RCP8.5 HEBUE =, MM
T B = AR SR AR B T, 3 21
R (2046-2065 ), MR T
4 [H P R ARG IR AR Y, SR PR E
RN, E FGOALS-g2 Tifhir, # 21 it
L, 54, = AMhRSIRIEART
WEA Y, [R\BHEREREHET, Rk
R e Jo 1 M R SR S R B K« 76 RegCM3
Tifhdr, 221 i, 52, FE
KB #i X H A e =l 36 8 KT H SR
AR, S HBZEG N T 7E T R T

H 5 m SR g R R 2 H ARSI WA, <
T HEEW /N . £ RCPS.S HERUIE SR, P
AR AT 1) A0 o v T A 381 21 20 b A
TN, RegCM3 THAk 1B ity ey il = A1 4 [ °F
YN & T FGOALS-g2 F T o 76 1M
RAITUE T, TXx. TX90p Al WSDI 481k
2B A RHIE S tmx ARARL; AT 24 4CAH EE TX90p
BINT 60%LA L, i WSDI 3 7 —f5 LA .

S02-P-19S

KBy XA R R A A
FEVE UL R R IIEE T
A

Pt 0, R, s 2

gl >3, TAw

1 ZRAGIBYE K 22 [ SR A LR 0 I A 7 S5 R R
AR, Hk K& 130024

2 ARACITYE R A A SR 208 S SR =,
e KFF 130024

3 RALMIE R IR 22208, Sk KEFE 130024
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*hyzhao@nenu.edu.cn

KA WX AR RX, &SRR
R RO IO [X 35 o R I 2% (X Sk A 85 Y AR o) 1
RV RN A E EEN AR L &
SRR —I SRR A R R R R IX
AR A R A, T G 5 T Y A A
VA ) AR AR o R T, A
LI 2 TC G043 BT 19 7 125 0 348 5% ) VA R A
VIHE T RO E EE R T

ARSCEBUKH pHL LS5 BB B
Ca « Mg LLEIKALIRIRAE N TEEAE R T4 40
RIS R 7, EHEK AL 75 AR
TRABPERD 130 MEYIRE DT HERE F, XHEY)
T AT RS i (DCAD, KIH—
i E R EIBR R K IS 21.064, R i L
XM HT (CCA) BRIT VIR 5
FHIKR. BT CCA irfdsl, 7 NHEER
TAREN T Z WK P80, BRI Z T
LA, B AE AR b . 453
FW], pH. LG RAK AL 50 P
EHB = KR EBERE R T, HEEHTE
A R AR (2.5433), RILFREH pH
FAKA SHIRAE Sy 32 B 5 Wi R ) B Vi 4 R ) 3R
BN F. XANEREBEFEHEY AR T
R A, FERIH B A KA H G e =
R PR B Rl

S02-P-20

WX R LR R i
b RHY FER T R AL R
EEH

FEI, VPR

AR ST B RIS R SR

PR IR %, dbat 100871
* lyy@urban.pku.edu.cn

(< I 2% ot i A2 H AT IR AS DR B JUR B
(I RS B K — AR R R, 22 5 NP
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ERNHEE AL (1350-950 yr B.P) [FE T+ A
K — RINATE AL DUR L8R T 5¢ o iR U 42
BET BRI T STUEBERE . AR YE B T Bk 3L
A0 20 B AR DURR S T EBORE S3E AT W0 4 ARy 4y
#r, I REVEALS, LOVE #i%!, A1
T 1700 yr B.P.DASK (199230 X (1) [X 350 =) th
(B S M. SRR KR
% iy bk F X3RN JR) RS A 2R 1k L SRR AL,
M 1700 yr B.P.EA#RLLE (Artemisia) JEHH
VIR, RSN 40~72%, JF HAEH
HE BRI B E & . 1700-1200 yr B.P,
% Bl (Compositae) 18 ¥ 7E X 35 A1 &) 4B
29-55%, {HILJE 2 BHEYI 35 FEFFAK, 31 900
yr BP. R 15%. &M% 3 i gl R A FL
(Gramineae) EYI 5 E M 1200 yr B.P.LLJ5
BN . X S B IR X 1700-1200 yr B.P.
(R RE A8 2 3 P 56 R A 2L s P 2 ) 5t
1700-1200 yr B.P.JZEARAR, & )& E R
BEH . = FHNAEEN (1350-950 yr B.P)
se AN TRLEIZ WAL T T, M e
o B R I A g MY L5

S02-P-21S

T #m & E IR IR T
RN R EES AT
THEILRKEZEN 284
P E R ¥
BRIRRE 2, E4E
1 ARETRERES RSB, IFARIER: 010021
2 W KRS TR, RS AF 010021
3 AbRUMYE K= IR AR S H AR K EHE R g sk
=, Jbnt 100875
4 JE e R R AR S YR AR S [ R A S
%, Jbxt 100875

*ndweiwang@imu.edu.cn
WHETTRPIRLEE 4 73 73 A1 S 858 3 S
FE T AT TAR ) 25 R FE 1 i 3 oy Ak

XIST4R 2, LR T



) R ARG, XA R I K SR
B SRR R A EER L. AXUAAF
WA 70 MR SL 193 MR E TR
A AT R B, R ARG HEFE A B
Guit2E I, BRVHINAR E DR RLFE 240 4y
SIS AEFIAEE R (40, /KiR(De). FRIB
B2 (Ds)~ PRI 1 EE 25 (Dr) #0525 B A8 2
ZH(Ds/R) A2/ FE IR PR S LE(R/Dr))
MRR, BWRBIRIER. SRR, W
TR T8 DURURD R 302 1 P Jo Rt AL 5 9 A1
sz, 2 4R N S AL R R R

SRR, FIHAS A REAEE
DURIRLFE 79 N C1-C6 /NANH%3(0.4~1.9.
2.0~12.0. 13.0~58.0. 70.0~150.0. 170.0~500.0
A1>600.0 um) . T CFE SR 5 BL C1L
C2. C3 NE, ImWhErEMLL C5 £5, o)
HRERL DL C2. C3 A C4 . M AIHE
Feor i R R, BOIRAE RIS U Ik E R
TP (Ds/R)(p=0.0060, F=4.92) 2 5 Wi J{ f4
VIRLEE 2 [0 oy A 1) 2 R R R, I AT AR
A OIER IR EUL R CS A E s A
W1 R 8 W K 3l 7 % A (R/Dr)(p=0.0240,
F=3.78)i&m T C2 ZHr1E/K BN )1 56 A3 55 1
L0 X I8 SRR C4 4L FE 7K B 1 S AF i
R XS AR . A BG4 R
ARy JC NIRRT O« TR RO I A
C3 UK TA NI, FKH C3 Aok
UET R LRRI LR EOR . 25 F, 4Bk C1 Al
C2 45y v LARE NI K/ DL B O AT B R
AT BAZE T s C3 40 53 W] DA B g i i B2
TR AT S A2 R

WA IR ZE AL, AR SOR] FRLEE 453 A2 4k
TN SR AN T i AR A
AR X5 BEARAL P 51 o 2% RE BRLBE AR
T bR T F 58 A8 A e 7 (1) 28 % DAL R PR ASITH
MR 2R, —HEENSRAE ER
ARAE. BT, PINEE S c2 4

oy & IR DU B AUg R s e, 4
WTHEAERF R KT, B AR ik R e (1
s, RUIAI T XD 5 X 7 KK
Wi BT A i, R Bt R
KEEKIE D RAE C3 Al Res 2 EA
I AME I R RN DL K 31 71 ks 1 73
s, (HXIH0E SRS C3 A s B
AT DA S e 4 i 26 2 US4, i i
b AT ARG SIS A T DUORSZ 5
G A T ERF 55 S5 i S . XD SRR L
RY, LR 7y S X KN & XUy
H 5 AL T7 2 A 4 XA L % B A BT
AT EETE

S02-P-22S

o E] R U R A R A
AL A1 K IR

w2,

1 P ERPEBCEAER AT, T E R RS R 5
BE e, LR HE 266071

2 PEBEABE R, dER 100049

3 AR TR BRI 2 B T R AR 454000

* fgjiang@qdio.ac.cn

] v 2 5 3 [X Ak T S P R BRI
AR, TR () v R R B ) 55 5
KA N A P FI A I3 ™ B R 52 B
Vs Sy 3/ S Ul N N e e TG &7/
BRSO T HF T ORI 0 25 <o B ) 5%
Wi, TR IR R, DA R i) g AH N ) 17 6 4 e
HAEZERE L.

9 1R AT R R A R SOk AR BORLA)
FURFAE, FRATT 2016 SEFRFAET B WA K
T B RPEERIE TR BN, X
KEVDRIRLE « B8 A )RR £ W) 2 AT
T RGN, o 7R RIE S . KL
FES T aE REW], EAFRETRERT T,
WURLYDRLAT H A B AR . 2 S 2RI
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RAFI, KA A HBURA ) & B EUIG, 18
4 75-93.5 ug/m®, H.LL 2.5-10 pm 40 EkRE
NE, FHEEER 78%; SR ERE
i, KAFRRRY & & B, JEEA
137-320 ug/m®, H.LL 10-100pm FIHLEUR A A
x, FHEEN 50.5%. WAHENESSHRE
BRI (AR URL ) 32 B I IR T . K RSk
VI AT X-S AT BRI E b, SRE
B, REBABFERBT WAL, KA.
A AsH, AXSERES, T8N
21.01%; KAXRZ, &8N 16.84%. TMIKE
VB A Bk R E A g
B, 25 3] 7.64%F 4.33%. 9. K4
Z DR RAETE s A ERSHN, %55
HEBTEE. ok, AESEMTRA
MEEAEAHEMAMEKR, WHAER
TR TT i A o5 A8 & B PM2.5/PM10
HEAAHERIEMKLRR, XRHAEE
LA A

KAM A IR0 2 DL A AR TE
AAE, BT X525 B 34T,
SEA R T E R R R IR SRE, LA
FRG TR A 2= R, BATIR A R
ST SR AT e A S U b 3 R
Y. HmRaRS G, TR 76.4%,
SRATERN T%, AN 8.4%, HBAN
8.2%. THAIAHISEFEAE 0.21-0.42 Z 8], 45
B PERLLT, SRS 0.07-0.25 2 18], A
PRA FERET R, BAMSIRELM T
B, RAERRAAE S R . R4S
o BRI Fe A S B R AL, 4 A
MDA B TR R, FRATTHHE It X el ™

Py 2R A T o R T R X R A

ESRHE T BRI R [ A A
RV AR — D SR AR BR g 1R
Wi o

S02-P-23S
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K B 1b R IR &8 F 4 3% Hg Fn
As By % [8] A7 FFAE & Mk
FATH
X, Wt e, et
XHIs 3, K
1 ZR AT R 2 [ SR B AR AP B A 7S S R
HARRE, HHk K& 130024
2 RAGITTE KSR SR A A W S0 R,
K& 130024
3 RAGITTE R IR 222 Be, &k K& 130024
* hyzhao@nenu.edu.cn

Hg 1 As W 1E B3Vl dd kit N
N, R NEEREREH. KELXET
MURR S KUK, TRRIBER B 2,
B2 NFEBENM MmN, A%
SR E RSB AE B A B . (H2 S8
FAZIX Je VA EH He Al As LR IMTF 5D
AR T KAWL 91 MR EZ IR
mVEBIE RN B, g 1 382 38 T A He
SOAs EE, [FIRIEINE 7R R S LK
(TOC). &% (TND Ml pH. FZEERUTF:

PRMFETIEFRLS He, & As 8
WO 4 & 0.0053-0.9995 mgkg
1.4226-32.8570 mg/kg , “F & &4 B A
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climate change in the northern
South China Sea during the last
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glaciation inferred from marine
palynological records
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High-resolution = marine  palynological
records from the northern South China Sea
(SCS) provide new information concerning the
regional history of vegetative and climatic
conditions during the last glaciation (~70-19 cal
ka BP). The preservation of rich pollen
assemblages from tropical and subtropical
broadleaf trees (largely composed of evergreen
Quercus, Castanopsis, and Euphorbiaceae)
suggests that a southern subtropical climate
prevailed during the last glaciation, which
includes the period of the Last Glacial
Maximum. Relatively higher percentages of
such pollen taxa occurred during Marine Isotope
Stage (MIS) 3, when Phyllocladus pollen from
the south also increased, indicating a warmer
terrestrial climate and a strengthened East Asian
summer monsoon relative to MIS 4 and 2.
Moreover, the maximum percentages of such
pollen occurred during the early MIS 3,
implying an optimal climate prevailed in this
period. The reconstruction of terrestrial climate
corresponds well to marine evidence such as
880 values from planktonic foraminifer shell
and records of sea surface temperature. This
study confirmed that the regional terrestrial
climate could be linked closely to changes in
both global ice volume and the East Asian
monsoon attributable to variations of earth’s
orbital

parameters. Modern palynological
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investigations and statistical analyses of the
pollen percentages in the profiles indicate that
Pinus pollen and spores are easily transported
by water flow in the northern SCS. Their
relative abundance peaks suggest that several

wet intervals occurred during the last glaciation.
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BRG AR SS (Kwiatkowski et al. 2015;
Moberg and Folke 1999), B A HZERAT
1B . IS A KA SR B IR M, AR
FA= I HMRE, TEE P B IR Eh K FE i i
ANBESCRFA S S F LI 2 I 2R 28 R 4t
AT TR R A R R, X — LR PEFR
4 “Darwin's Paradox "o &1XJ3X — [a] @ pr 2 tH
P U2 — Ny, B I ] SR 08 72 77 3
BRI PR 2% 11 N IR AR S R G e it “ 7
% (Capone 1996; O’Neil and Capone 2008),
M SCRFI IR AR S RA “EKB” MF W
47 (Cardini et al. 2014) . AHF7FIA PN-N,
TR VR I E T AR e R AL i )
( Seriatopora hystrix ) F— Pf 55 IR Hif 1 5
(crustose coralline algae, CCA) FTZHEHI A
TR A ZS R G0 25 20 o3 A0 B 57 3 72 w1 ]
FORZE ., iR EIR, CCA SHE- Ak iy
B RA MR Y E (LSRR
i) FEEHEZ, Z14 4 nmoIN mgN™" d'; i
HASLAE BRI IE € 1) “H7 N7 e ALk as
BRI AR ) e B A B 4, SEER BT N
FEIM I A= A4 5 rp ) 123 O AR
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Can reef coral be a novel
bioindicator for nuclear power
plant?

Wuhui Linl’z*, Yinghui Wangl’z, Kefu Yul’z*,

Xueyong Huangl’2

1 Coral Reef Research Center of China, Guangxi
University, Nanning, China

2 School of Marine Science, Guangxi University,
Nanning, China

*kefuyu@scsio.ac.cn; linwuhui8@163.com;

*Sr is one of most concerned artificial
radionuclides and is widely measured in the
environmental  matrices.  However, the
investigation of *°Sr in coral reef is seldom
reported, which may be attributed to the spatial
mismatching of coral reef (low latitude) and
nuclear power plant (middle and high latitude).
In this study, *°Sr are comparatively represented
for coral reef from the sea region near the
nuclear power plant and the South China Sea.
Gross P also

the

and vy spectrometry are

simultaneously investigated to obtain
dominant radionuclides in coral reef for the first
time. The selective incorporation and high
concentration factor of °°Sr in aragonitic
skeleton of coral reef may be beneficial to coral
reef as a novel bioindicator for the nuclear
power plant. The screening level of *Sr in coral
reef is quantified to direct inferring *°Sr from
gross B without further radiochemical separation

under nuclear emergency.
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PR S KGR R EER R 5

FIIPUE R AR — NS Bz —,

SN IR AR A, IR R
G E . AT TR E YD
TE DX AR AR B0 A 3R 2 R i B KT oy AT R
fiE, 2015 4 5-7 H HA I B g R I3 5
FEYP IR . C#ENE. RS, b, R1E
iy A S I I X R L A B B Ak

A =P 2 PG VD T2 EHEAT 1 KRR SRR

ERATIE TRHERE RIAABER.
625 R R e 280 3 4 28 13 LA R AW
TR, O T HA AN, JER AR T
(RQ) VEVEAS T IX L2 A A A o 453
R, 13 PR TA 9 FEERTIT X R
H, KPR KHEHNERNOEER (ETM) %
L% (RTM) [k R Em, &3] 100%,
HIRRKRIAWBR M whifsz= (CTM), i
RiE 12%, R ER R =FgiA: R e
MEX KR O EAZIE. HAR 6 Rl st
A i B FCIE ORI AU R R I R e
#, BRI 50%, KEL 25%LLF. 9
PR P AR R & 2 KF TSR 2 8.1
ng/L. A AL 5o (SMXO, R H
183 Nk, (HH E & (1.3-8.1 ng/L),
HRRAHFERZMHER G HERIB B & & &,
PHME 558 0.27 ng/L (FEH 0.06-3.9 ng/L) Al
0.26 ng/L (0.08-2.8 ng/L). 74 L, m&&
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Incident Ultraviolet Irradiances
Influence Physiology,
Development and Settlement of
Larva in the Coral Pocillopora
damicornis

Jie Zhou 1*, Tung-Yung Fan 2’3, John Beardall 1’4,
Kunshan Gao "

1 State Key Laboratory of Marine Environmental
Science, Xiamen University, Xiamen, Fujian 361102

2 National Museum of Marine Biology and Aquarium,
Pingtung 944, Taiwan

3 Institute of Marine Biology, National Dong Hwa
University, Pingtung 944, Taiwan

4 School of Biological Sciences, Monash University,
Clayton Victoria 3800, Australia

* ksgao@xmu.edu.cn
Ultraviolet radiation (UVR, 280-400 nm)
is one of the potential factors involved in

induction of coral bleaching, loss of the
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endosymbiotic dinoflagellate Symbiodinium or
their photosynthetic pigments. However, little
has been documented on its effects on the
behavior and recruitment of coral larvae, which
sustains coral reef ecosystems. Here, we
analyzed physiological changes in larvae of the
scleractinian coral Pocillopora damicornis and
examined the photophysiological performance
of the symbiont algae, following exposure to
incident levels of UVR and subsequently
observed the development of coral larvae. The
endosymbiotic algae exhibited a high sensitivity
to UV-B (295-320 nm) during a 6 h exposure,
showing lowered photosynthetic performance
per larva and per algal cell, whereas the
presence of UV-A (320-395 nm) significantly
stimulated photosynthesis. UVR decreased
chlorophyll a concentration only at higher
surface temperature or at the higher doses or
intensities of UVR. Correlations between
UV-absorbing compound (UVAC) contents or
UVR  sensitivity and temperature were
identified, implying that UVACs might act as a
screen or antioxidants in Pocillopora damicornis
larvae. Larvae reared under UVR exposures
showed lower levels of survivorship,
metamorphosis and settlement, with inhibition
by UV-A being much greater than that caused

by UV-B.
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Corals record long-term the
Upstream Kuroshio Current
variability

Xiaohua Li, Yi Liu*

CAS Key Laboratory of Crust-Mantle Material and

Environment, School of Earth and Space Science,
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University of Science and Technology of China,
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The Kuroshio Current (KC), one of the

most important western boundary current in the
North Pacific Ocean, strongly impacts regional
climate in East Asia and upper-ocean thermal
structure. However, the responses of KC to
regional and remote climate forcing are poorly
understood owing to lacking of long-term KC
observations. Here we demonstrate that the 5'°0
records of annually-banded reef corals from the
Southern Taiwan (22°N, 121°E) can be a
(offshore)

migration of KC of east Taiwan. Inshore

promising index for inshore
(offshore) migration of the KC, results in high
(low) SST and thus low (high) 8O Our
new reconstruction reveals that the KC of east
Taiwan displays broadly an inshore migration
over the past five decades. On the interannual
and interdecadal timescales, the migration index
of KC of east Taiwan is related to the Pacific

Decadal Oscillation (PDO).
relationship between the PDO and the KC is

However, the

nonstationary and changes through time. For the
period of 1957-1978, a significant negative
correlation between the two time series appears.
That is, cold phase of PDO are associated with
positive slgowml and offshore migration of the
KC. In contrast, for the period of 1979-2003, a
significant positive correlation between the two
The
relationship between the PDO and KC may be
related to the “1976/1977 shift” of North Pacific

time series appears. nonstationary

climate. The reconstruction of the KC described
here can provide long-term insights into the
interannual and decadal behaviors of the KC

beyond the short period of instrumental



observations.

S03-P-03

Vi R i = A U N L
E R A% 0 AR Fo K R R &t
2R E I ER

E\:%ﬂ( 1’2, %ﬁﬂ& 1’2*, E%%ﬁ 1’2’ %gfﬂﬁ 31
Foiim 2
1R EREDT 0, BT 530004

2 TP REE L, BT 530004

3 TR FEE MRS KR AT, BT

530004
* kefuyu@gxu.edu.cn

B B A VA AT B 2 MR A B v )
G NMEB RS, ARG HEAE
ASIBLNE BES W RS R R B R R
PR, ot Rl A 25 i3k 47 KV B 1) S B
SR B AT E BN S R T A B R R A
Al T8, BN F Ak 52 3 5 ™ E KK
PRV, TR 2L AR AT e SR MRS S5 A
FIE A8 IR AR BE W 10 S A I3 il /K TR 15 B
PP H, SO AR S A B R EREOR
Mk — R e B m . Ik, HERGIELE
IR FP A% 1 52 3 1 3 AR R 2 S e A 2
BRI SRBEIAT . I I
58, 5 T 3047 37 S 56 103l 12 B 20 e
TR FEXS B, A 45 N K ER AR S5 5
BB U 2206, BE— 2D 5] NAS (RS
ARl 58 P LV AF S R R AR d /s 3
A IE DU A0 T7 2 55 UG AR 7R ) ok A
T IR AR IR KR AR R S 2R 05 153 AT T 5T
ASRAE,  LATS 2R E AT 58 AR AR R
O R RCR T BR R S A K A AR 3R 52 3
(ISR A FH (RIS, DR AR OR PR 3 10 il 8
ML 52 AR 1) e e B B P 5 (R J il o AN SR
T B8 TR 0005 15 51N IRKIRAK IR B 2%
BRI 510 FE Al 4 2 18] S P AN i 52

T35 A LV A RE S N - ) BB SR A
73K 1 2 HAR (R ZRATT 7T B 2 2 RE 1 1] 7
B e TR I B B = 1R R AR A S 6 45 R
RE % 96 1E A ST 32 H R /K IR AN K R B 6 e
TR ) IR PR AN AT R

S03-P-04S

T 00 A 81°C AR
Hr B R
s, AW Y, BWEE Y, R, K
20
U ER A E R r R O, TN 510301
2 JTHRAEIMBIRERT oG, BT 530004
3 TTRIHER S LR BEE LR, UL 524008
* kefuyu@scsio.ac.cn

Tolv iy PURAE A REHR R 55 3 8RS
CO, &4 °C Mt 2RI N H T2 . K CO,
H C RN AR 2 S B E ALK (DIC)
(1) 8°C TR oA 75 I A3 R B0 L
A HEAREUR ., FAEKLOEM . EKE
i S TSR AL BT E G
W RS S AR Ak o K 2 I B0 B B 14 8 C
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TR TR AT AT S, R
Mz, G sRc EIF, RZIMR, ATRER
TG I AL S B B A A AR S
B 8°C s . I 8'°C £ 1851-1920 4E &
P28 BT, 1920 HE2 5 &R N,
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SEWT I EE R . FRATTE Sk m g IR RR AT
Torbr, B TR R PR A AR R
15550 FFE AL 1 R Sr/Ca 5583 SST
FIRCHETT AR, A FHRE Sr/Ca BEAT iR Z
EBEE T HEAE (Yan et al., 2013 Geochimica et
Cosmochimica Acta; Yan et al., 2014 Chemical
Geology). MiJa, TEBACHERE AR AL |,
FRATIXS 3 52 IS AN [R] i B W R 47 BF 90 9
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XX B I B AR A BEAT T E A
(Yan et al., 2014 Chinese Science Bulletin;
Yan et al., 2014 Acta Oceanologica Sinica; Yan
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Most coral-based paleo-climate
reconstructions in the Indo-Pacific so far were
utilized massive Porites genus. Developing
alternative, ‘non-Porites’ species reconstructions
could effectively increase the palaecoclimate
data from fossil coral heads and reef cores. In
this study, we assessed the paleoclimatic utility
of three ‘non-Porites’ coral genera as archives
of sea surface temperature (SST) and sea
surface salinity (SSS) variability in the central
Pacific. SST proxies including Sr/Ca and 8180
were analyzed in the skeletons of four dominant
scleractinian coral genera: Favia, Platygyra,

collected from

Christmas Island. The paired Sr/Ca and 6180

Pocillopora, and Porites
showed clearly seasonal variations consistent
with the SST. For Porites, oxygen isotopes are
more sensitive to the extension rate-related
kinetic effects compared with Sr/Ca ratio.
Growth rate-related kinetic effects are
responsible for the inter-colony differences in
the mean Sr/Ca and 5180 values of Favia corals.
Whereas, some other kinetic/metabolic effects
rather than ‘growth rate-related’ likely act on
180 and Sr incorporation in Pocillopora and
Platygyra skeletons, but the difference is that
kinetic/metabolic effects

the are relatively



constant within Pocillopora coral species, while
they are responsible for the large offsets but
inconsistent within Favia. Stacking of multiple
records is a good way to minimize individual
biases or noise referred to growth related “vital
effects” or other kinetic/metabolic effects and
increase  the

The

eventually accuracy  of

reconstructions. three  ‘non-Porites’,
alternative coral genera are potential paleo-SST

and paleo-SSS archives.
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To evaluate the response of rare earth

elements (REEs) and other elements (e.g.

yttrium) in coastal seawater to the climate

change, we report annual-resolution trace

element data for one Porites coral core (XL1-1)

covering 137 years of continuous growth from a

fringing reef at Xiaodonghai Bay, Sanya,

Hainan Island, and the other Porites coral core
(YXNI1-1) covering 205 years of continuous
growth from Yongxing Reef ~330 kilometres
away from the mainland. The total REEs
contents (3REE) of XL-1 off Sanya display a
generally rising trend despite fluctuations
during the past 137 years, whereas those of
YXN1-1 far away from the mainland show no
such trend despite larger fluctuations during the
past 205 years, possibly reflecting an increasing
effect of terrigenous input on coastal seawater.
We also discussed the differences in REE levels
and patterns between the two corals, as well as
among the different periods in the same coral.
Results suggest the terrestrial runoff associated
with  the Pacific Decadal Oscillation
(PDO)-controlled rainfall influences the input of
REEs to surface seawater and the perceptible
signs from REEs levels in the coral time-series
are intensely distinct where the oceanographic
phenomena (e.g. upwelling) are not active, such
as Yongxing Island. However, the impacts of
terrestrial inputs are partly obscured by the
fluctuations of REEs levels in the coral
time-series by the upwelling system driven by
the East Asian Summer Monsoon (EASM)
within the upwelling regime, such as
Xiaodonghai, Sanya. We conclude that the
REEs indices in the coral have the potential to
offer an accessible source of hydrologic and
climate information spatially and temporally,
and the REEs geochemical characteristics in
coastal seawater are under the influence of the
oceanic and climatic processes, such as PDO

and upwelling.

128



S03-P-25

Sr/Ca and O. C stable isotopic
records of Porites corals
mortality 4.0 ka BP in the
northern South China Sea

Xu Shendongl’z, Yu Kefu*1’2’3, Tao Shichen3,
Wang Yinghui'?, Jiang wei'*, Wang Shaopeng'~

1 Coral Reef Research Center of China, Guangxi
University, Nanning 530004

2 School of Marine Sciences, Guangxi University,
Nanning 530004

3 South China Sea Institute of Oceanology, Chinese
Academy of Sciences, Guangzhou 510301

* kefuyu@scsio.ac.cn

Coral bleaching and reef degradation has
become more and more serious under the
background of global warming and occurrences
of anomalously high sea surface temperatures
(SST). However, the responses of coral reefs to
generally warmer historical period (e.g. mid-late
Holocene) was still unclear. Whether high
temperature have resulted in coral mortality or
even coral reef bleaching frequently at that time
need to be proved through relevant geochemical
signatures. In this study four Porites coral
fossils (WC-42, WC-45, WC-92, WC-94) were
collected in Wenchang fringing reef, Hainan
Island, northern South China Seaand the U-Th
dating results indicate they were grown and died
3800-4200 years ago approximately. Growth
rate, Sr/Ca ratio, 513C and §'%0 were analyzed,
the main purpose is to discuss the responds of
coral reefs to the relatively high SST and
explorethe cause of corals mortality in mid-late
Holocene. Data results show that Sr/Ca-SST of
mortality surfaces and growth discontinuity

were close to or even higher than the maximum
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temperature (32.4°C) of July in study area.
Skeletal 8'°C presented a negative bias prior to
mortality surfaces and growth discontinuity
means the reduced photosynthesis intensity of
symbiotic zooxanthellae under high temperature
conditions. Skeletal 80 lack a respond to
majority mortality surfaces and growth
discontinuity maybe implies it was not only
controlled by high SST but also reduced kinetic
by the

calcification rate, these two kinds of functions

effects  accompanied reduced
tend to offset each other and mask the skeletal
8'®0 variability. This study demonstrates that
high temperature maybe the main cause of coral
mortality and growth discontinuity in mid-late
Holocene. The variation of skeletal 8°C and
80 could contribute to better understand the
changes in physiological activities during coral
mortality and they were likely to become
powerful geochemical signaturesfor past
coralmortality and coral reef bleaching. The
coral reef bleaching maybe a common
phenomenon under generally warmer climate in
the historical period and not only the result of

today's global warming.
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A novel gas sensor composed of Pt
nanoparticles-decorated  hierarchical ~ SnO,
nanostructures (Pt-SnO,) was synthesized via a
facile  dipping-precipitation  strategy. Pt
nanoparticles with small sizes (avg. 4 nm) were
successfully loaded onto our pre-synthesized 3D
hierarchical SnO, nanoflowers supports using
lysine as both capping and linking agents. The
morphology, structure and composition of the

as-prepared samples were characterized by
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means of field-emission scanning electron
microscopy (FESEM), X-ray diffraction (XRD),
transmission electron microscopy (TEM) and
X-ray photoelectron  spectroscopy  (XPS).
Comparisons of the gas sensing performance
between pure SnO, and Pt-SnO,
nanocomposites revealed that after supporting
Pt nanoparticles, the decorated sensor not only
got an optimal working temperature of as low as
100 °C, but also exhibited faster response and
recovery speeds and higher response than the
pristine one at such low temperature. Moreover,
good selectivity and excellent stability were
also shown for the hybrid sensor. A sensing
mechanism was illustrated to help explain the
strong spillover effect of the Pt nanoparticles

and the Schottky barriers at the interface of

metal and semiconductor, both of which
facilitated the low temperature sensing
performance. The Pt-SnO, sensors are

considered to be a promising candidate for trace

environmental gas detections in practical use.

S03-P-33S

R WV 0 AR B R SR RE VR WU
T SR Y B2 FTHE DLR B
E LR

RIS 2, AT, M ER sk M,

XIEWE, ', Foor e

1 T RZEIN AR o bl BT 530004
2 TTVRRAAIFESE TG, BT 530004
3 EBFER G U, T 510301
4 TTRMER S TR AR LR R, L 524088
* kefuyu@scsio.ac.cn

B Vg b XA Tl 57 X R R 3 ) i
FEHL R E, BRI G IR T KRR



A W7 2 A R BB SR AT TR
B2 R VE T B O 4 BRI AR AL T

JECLRGEI 1 AR X 10 3 M i B2 ) B 2
ARRHAE . 3R E g 9 V0 B S 1R R IR
HIEAR I BE X, YRR SRt 744
(E10p77)5 I NIRRT 7l IE =S R S DN
WA T AR RS A, NS A
T TRCAR DA R KT ¥ 0 DX DX 9 7 06 9k o i
BERLEME . ASCE 8 Mg AMS!C Il
SRR b, Pz XK 550 om B SEHEE
WG L (LY DD YORRIBEAT 5 3 WL 73 T o
SEAR K HE M Z B FLIC S T iZHIX 29 4100
cal a BP DISREREE T 5. 876 ANFE M FTRL
FEHS (<1mm, 1-2mm Fl >2mm) FH,
H A Dok, KRG 2 5 A
BALBY B, HoA 4100-3200 cal a BP Al
1800-200 cal a BP FPHIRIZ A 7 Fa7R T sl
R B, HAMb A A 5 [ A
VPO PV i R FE AR — B0, 1 3R B X
A I 5 BE 1) 304 5/ 1 I 5 A AR i 45 R )
KIS, FEINKE (LIA) HRBLHFE R
FW, W RES IR SO DA K AR TE R A (ITCZ)
KB KRR A% . {E 2700-1800 cal a BP X%
W E B A g DL K i P RS R B Uk 55, T
3200-2700 cal a BP #[A] ) 500 4FH1 %L 200
ERLK, RERLZORME YD, SRR B 3D 25
PG N, R LR, K
B 77 R FE A A, XU I i BE A X 55

M 553 L4 1 SCH LR B 38 CRURLZ 0T
IR %), B PV IR0 AR 2 A Pk
SRS, XA RESZ M TR = AURIK
JEE R A8 0 AN 4 BRI LR B, TR
] Y v b X 00 e P AL

S03-P-34S

R % o 0 I A 5R JE AR
JeTE T 3 R T R AL
By A SR

MR O, AR, EIUE 2 s

1P SO0, BT 530004
2 TTHERZEG S, BT 530004
3 TTPERZEMEERE, T 530004
* kefuyu@scsio.ac.cn

T T A B A DR 4 2R LR A o T 5
I B4k, A ABRARRE Y 5T WK
ML AR B FE 2R R . H T A A X
I 22 5, AN R B DX 3 3 £ TR 2 2K JE
Wi B I R I AN R ) B A U . R FE
2015 4F 6 2 8 I Eg it rh b s B e i
fk, EPE A BE. =W RSk, TP
TIPS« T RARE AR 5 A2 B2 X
11 J& 40 Fpot st AT e A A T B AR AT, 12F
AT ZE N AT LA O B R B
S5Eirs ER0EAR (S/H ratio). AL
KA SE GREFRIEFE(SST). EMHE . DIP.
DIND 1E WL, PRI IX L X (13 35 7 g /K LR
ST N A BUR . A R
(1) T [X 7K A 35 5 0 ) ol o g 2 T DDA
I, VUYL XA B A A T S IR AR
i AT, L AR R R I A
THAR 4 ANEEX, G RIX LG J ] 3
e E PR T e ) Re AR S LA
PBRBCR TR AR (N i BE AR Ak
B 855 AP0 K IV 5 ) 3 B 05 A 32 38 S v i 1)
SO, ORI R B A IR . TR S
BT S B = R [ S H 3K A A
PR, KA A A R I B 45 Ok A e R A
70%~95%, 111 75 ¥ Al X P 335 ) e A AR X
—IRR, RULH VYD B B A S e IR R
M 524 (3) =g =k I S/H ratio A

134



B0 s A R Ay, I R - RO
ART RN R SHEXCE R T K. %
HEXAE 7 iR I 0L R RAERE A, &
W 4 3 0] i A P AR T R R,
T3 N A AL RURAE

S03-P-35S

Hoa B R A
R

WTR D, KT Y, 3T, Ehik
1-2%* E%% 1-2%

1 PR AR SO0, BT 530004

2 PRI AR, BT 530004

3 PRI, BT 530004

* kefuyu@scsio.ac.cn

T B TR E e i S 1 A G
ATy B B LAAR R, 5l DY ] R BR K T
0. 5-3 K AR ML, RERL AR 139 P57
AR, FHGK 55 A8, AEER— MR
95 VU7 o~ B, 2 AR
Y 3 A W — B HOK T R BLER A . R T T
T 5 I BRI B A v 1) A A IIDIR BRFAE
A I AE S KRG M RDR L. R
11T 2015 4 5 F s i s kgt 4T 1
AR HERRAE, WAL T R I Py 4
B PRAFEE. BRE. ASURE. MR
o, AR RS, BT 8 B
21 J& 63 MhIH, LA MMM IRH B, %
W7 5 L 15%, WAL R
4 1.86 mm ZBALTF (0.3-7.86 mm Z[H]) , M
GRTHETEN 06080 pg/L (BT
0.1470-2.2659) png/L 2 I], A= i -
I AE Sy 3.33X10° cells » em™ (BT T
0.27~10.4X10° cell s » cm™ 2 [i]). B2 41
JERE B B M () 2 S, I HOIRIE I B
04 SLIN R R T ROIR B A B, e R A R
PCRIEIR BN T RCIR A . A =) 32

135

JERh 1B A R R R W R, BRI
6 N Tl i i N S I S RS R S Yt D
PP, HR R B R LU RO R I
W12,
S03-P-36

— > > ja s > N
“TREELEHER TEEX
ot 3 3 A By e BT A

WA 3, TR Y, EUOE 12, kA 12,
TR, IR R, g

17 VR AR SO0, BT 530004

2 TP RIS RE, BT 530004

3 JTPRER L, T 530004

* kefuyu@scsio.ac.cn

baE RIRAT KR, NI
RV B At 5 YR ) FF R AN R AN T S B4 D
K, WEPFER. EERE. #BOEk, &
B A TR S, AN R AR X,
XTI A T BRI R . B
Wi 2 I g 2 4 3 A2 S X AE T [R5
Wi A it e e AR R B R U v R K AR G
0 I 3 A4 A e B S S AR AR YD
m = BIE T SO A AR KBRS
R 3] AR 3 L 4o O 0 320K 3 DL S 4l
MRE i E. BES. A=
FE Sk R X TR W NI R, @it
GPS SEALIE, 15 ATk T g & E
FEAZHR I IR T AR R 149006 ~F- 75K, 5240
FREI AR 2N 27903 P 5K, TREFTIE
K1 R FCR I i 00 78 o e N PR, PAE
RLE T REA 05 BEES THREALE B, TRk,
BT B A WE EFE. 2014 FazRHEX
(A S BIT RF X8O 3% W 78 56 % N
9.52%,

S03-P-37S



/ﬁft ‘—'% W 57 fE_LE! L@j‘]g]—éﬂ
BEHR—UE =B N A

Taikp 2, BRIESE Y, Rl P, T 1,
i
1 TPERZEIMIIEAT R L, BT 530004;
2 JTRREHE AR, BT 530004
*chen.zhenghua@163.com

T F& 22 e 1l 2 JE e v M B A X 1) KR
B, XHEHNR I . BRI E A G K T M
ARG EEZ L ALUHCE B, 1R
[ P 412 K TR S SR A R A b, R
IR IR S A S KR B AR DG, R 1]
o ML 1 050 v DB B B AR DA R e M VR 5 B0
(R BSTERG AR 4R A I I AR R ) 3 T
B 2 POERYHEAT okt RO AR A
W, 1338 2 Wl HAR . AR 7T X
SLHT B LA R . MR SR .
W B OB AR L oot i e M VR A B B DU FhoK
IR SRR 1) S AH R R ik 3 1 0.96.
0.9569. 0.9833. 0.979, “F-¥J4a%FiR % 55N
0.56m. 0.64m. 0.39m. 0.34m, “F-IJHHX}i%
ZHRN 10.36%. 13.75%. 6.34%. 6.08%,
BITRARZ 58 1.17m. 1.21m. 0.93m.
0.86m. 23 HE— X KR I I 45 it AT T 4%

ERWT A . G5 RERW, it St i B e 5
EHBGE S 10 KA BRI I, T etk

(2N TR & B AE S 10~15 KKK IR
MR AR R A R e e . BRERMEIR A HILS
RAE 5~10 KIAKERIE A RSP 3 46500 1% 25 8
2.87 K. “FIGHHXRZEN 25.38% 51, At
B IKERIE B A T 7 25 1 S T R S8 B
SR AR ZE IR HIAE 1.5 K EAPY, SRR
RZEMFERIFE 15% AN .

503-P-38S
V0D FE B KA 2 MR e

HI 2, RIS

1RSI RE R ST 0, BT 530004
2 JUPHREEREE AR, BT 530004
3 ER B R IEEEEERT AT, )M 510301
* kefuyu@scsio.ac.cn

REX P VDR ERRE 2 i 2 v 3
g, MeszE 3 B 5 WA 11 )8
6 M, A FEH B TR E MR R
(Cheilosporum) X Ti#J& (Amohiroa). 3
H#:J& (Corallina) 1 F# (C. prisca), Al
¥V B % )& (Lithophyllum) 6 Ff (L.
alternicellum, L. pustulatum, L. Racemus, L.
incrustans, L. nitorum), %3 R} H- 35 2
(Pneophyllum). % # )8 (Mastophora)
FfLJE (Lithoporella), J&-TiHlHH i WAl f
o J&  ( Mesopyllum ) « £ ¥ # &
( Lithothamnion ), i 471 3 V. £} ffd 1 ¥ J&@
(Sporolithon ). X4 - H I35 (1) & 4R )= B
LFAZEBCE M mdt T B G, mHARKE
DRIIELR 2 AT 6 PG (1D BR
M 5 % 26 & ( Corallinoid assemblages ) ,
878.21-665.07m, FHIZJEBUKIARGE; (2)
B 5eIR Ve A I AL £ 663.83-512.36m;
(3) 7R A s L HimEa s
(Melobesioid assemblages), 494.07-413.00m,
AR RIRR IR (4 7tk e i
IS, 410.50-360.40m; (5) FiR. Jé Ak
IR £, 355.58-335.48m, AIFR/RELA
Wi (6) BFeiRAm A E (Lithophylloid
assemblages), 313.00-24.55m, L& k]
PERESRIR S, FIERIRK . K, KR A
L. BEAh, LU AE 432.00-408.00m
309.00-313.00m A1 213.00-215.00m =Bt N
KA, HZEAMNWBIMEE, 7lidsiEK
W85, AHEBRCIRIM I AL S KR . BRRE 2 JF
WOy FE, Hald g 58, g4,
wEAEYIR . S, 5P E G A
AR 5 XUV ) T SO R A4 A s SB35 Dy 3 380
A g 3 $R A KB RO B B DU, OHE K T B

136



FEEAT AR o
S03-P-39S

Bioaccumulation and tissue
distribution of heavy metals in
horseshoe crabs
(Carcinoscorpius rotundicauda,
Tachypleus tridentatus) from
the intertidal zone along the
Beibu Gulf

Wang Yi'?,Xu Daoquan'?,Guo Jing'? Wang
Yinghui'?",Yu Kefu'*

1 Coral Reef Research Center of China, Guangxi
University, Nanning,530004
2 School of Marine Sciences, Guangxi University,
Nanning,530004
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The concentrations and distributions of
cadmium, copper, lead and zinc were measured
in the various tissues including visceral mass,
gill, carapace and muscle of horseshoe crabs
(Carcinoscorpius  rotundicauda, Tachypleus
tridentatus) from the intertidal zone along the
BeibuGulf.The levels of heavy metals between
Carcinoscorpius rotundicauda and Tachypleus
tridentatus were very close. The highest mean
concentrations (wet weight) of cadmium, copper
and zinc were all observed in visceral mass,
which were 1.16£0.54 pg-g’, 35.28+10.12
86.87+25.26

and for

ngg’ ngg’
Carcinoscorpius rotundicauda and 1.4040.73
ngg', 19.55+14.44 pg-g’ and 58.45+10.98
ngg' for Tachypleus tridentatus respectively.
However, the highest mean concentration of
lead was observed in gill, which was 1.69+1.35

ng'g' for Carcinoscorpius rotundicauda and

1.34+0.56 pg-g' for Tachypleus tridentatus
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respectively. The variation tendency of heavy
metals in gill, carapace and muscle was in the
order of zinc>copper>lead>cadmium, while that
in visceral mass was in the order of
zinc>copper>cadmium>lead. One-way ANOVO
(p <0.05) revealed that bioaccumulation of
metals in different tissues was varied, visceral
mass was the tissue of the highest cadmium,
copper and zinc contents, gill expressed the
lead, the

bioaccumulation of metals was weak relatively

highest enrichment of and

in carapace and muscle.
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Seasonal variations in stable
isotopic values of particulate
organic matter from Luhuitou
fringing reef, South China
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2 South China Sea Institute of Oceanography, Chinese
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Haizhu District, Guangzhou City, Guangdong
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3 School of Marine Sciences, Guangxi University, 100
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Coral reefs have suffered remarkable
declines worldwide. Nutrient over-enrichment is
considered to be one of the local causes of coral
decline. Luhuitou fringing reef, south of Sanya

city, is a famous tourism spot and much



influenced by anthropogenic activities. This
study reviews current nutrient status of fringing
reef in South China and evaluates primary
nutrient sources using stable isotopic method.
Results indicate that nutrient enrichment
loading in the reef has decreased the nitrogen
limitation in seawater environment, meanwhile
they still falling in the range of First Class
Seawater Quality Standard of China. Carbon
and nitrogen isotope values and C/N ratios of
particular organic matter (POM) show strongly
seasonal variations. In dry seasons (springs and
winters), there are more terrestrials detritus and
anthropogenic-derived nutrients; and in wet
seasons (summers and autumns), there are more
marine derived organic matter and nutrients.
Overall, the 8"°C values suggest mainly marine
derived carbon source. Organic carbon is a
mixture of marine phytoplankton, marine
benthic algae and terrestrial-derived plants. The
8N values suggest natural and anthropogenic
nitrogen sources. In the presence of
anthropogenic nutrient discharges, fringing reef
areas are more vulnerable to the increasingly
frequent human activities. These results provide
some understanding of the declining coral reef
ecosystem and efforts should be continuously
made to have a stronger effective control of

anthropogenic nutrient sources.
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Global monsoon precipitation
responses to large volcanic
eruptions
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Climate variation of global monsoon (GM)
precipitation involves both internal feedback
and external forcing. Here, we focus on strong
volcanic forcing since large eruptions are

known to be a dominant mechanism in natural

climate change. It is not known whether large
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volcanoes erupted at different latitudes have
distinctive effects on the monsoon in the
Northern Hemisphere (NH) and the Southern
Hemisphere (SH). We address this issue using a
1500-year volcanic sensitivity simulation by the
Community Earth System Model version 1.0
(CESM1). Volcanoes are classified into three
meridional aerosol

based on their

types
distributions: NH volcanoes, SH volcanoes and
model

GM

equatorial ~ volcanoes. Using the

simulation, we discover that the
precipitation in one hemisphere is enhanced
significantly by the remote volcanic forcing
occurring in the other hemisphere. This remote
volcanic  forcing-induced intensification is
mainly through circulation change rather than
moisture content change. In addition, the NH
volcanic eruptions are more efficient in
reducing the NH monsoon precipitation than the
equatorial ones, and so do the SH eruptions in
weakening the SH monsoon, because the
equatorial eruptions, despite reducing moisture
content, have weaker effects in weakening the
off-equatorial monsoon circulation than the

subtropical-extratropical volcanoes do.
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Based on the 20" century reanalysis (20CR)
dataset, the dominant modes of interdecadal
variability of the East Asian summer monsoon
(EASM) are investigated through a multivariate
function

analysis

(EAl) s

orthogonal

The

empirical

(MV-EOF). first mode
characterized by an anomalous cyclone centered
over Taiwan and an anomalous anticyclone
centered over the Bohai Sea. These phenomena
are part of the meridional wave-like
teleconnection pattern propagating poleward
from the southern tropical western North Pacific
(WNP), referred to as the interdecadal Pacific—
Japan (PJ) pattern. The interdecadal PJ pattern
is driven by negative anomalous convective
heating over the southern tropical WNP, which
is associated with the Interdecadal Pacific
oscillation (IPO) and the interdecadal Indian
Ocean basin mode (IOBM). The amplitude of
the EAl and its contribution to the total
variance of the EASM decrease remarkably
after the 1960s. The second MV-EOF mode
(EA2) is characterized by cyclone anomalies
extending from northeastern China to Japan,
which are part of a circumglobal wave train.
Given the spatial scale of the wave train in the
zonal direction (wavenumber-5), as well as the
fact that it possesses barotropic structures and
propagates along the Northern Hemispheric jet
stream, we refer to it as the interdecadal

circumglobal teleconnection (CGT) pattern. The

interdecadal CGT pattern is associated with the

forcing from the Atlantic multi-decadal
oscillation (AMO). Though the interdecadal PJ
and CGT patterns are derived from the 20CR
dataset, they are carefully verified through
comparisons with various observational and

reanalysis datasets from different perspectives.
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The interdecadal change of the
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The interdecadal change of the leading
mode of the mean winter precipitation over
China has been investigated using observational
data for the period from 1960 to 2012. The
leading empirical orthogonal function (EOF)
mode (EOF1) of the winter precipitation over
China displays a mono-sign pattern over
southeastern China, accounting for 49.7% of the
total variance in the precipitation. Both the El
Nifio-Southern Oscillation (ENSO) and the East
Asian winter monsoon (EAWM) can impact
EOF1. A npositive (negative) EOF1 is
accompanied by warm (cold) ENSO events and
weak (strong) EAWM, and the latters can cause
anomalous southerlies (northerlies) along the
coast of southeastern China, accompanied by
the transportation of water vapor from the Bay
of Bengal and the South China Sea favoring a
wet (dry) winter over southeastern China.

An abrupt transition of the EOF1 is
observed around the mid-1980s. Therefore, the
data are divided into two subperiods, i.e., 1960
to 1987 (P1) and 1988 to 2009 (P2). Significant
differences in the large scale atmospheric

circulation and sea surface temperature (SST)

anomalies associated with EOF1 during these
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two subperiods are observed. EOF1 is closely
related to the mid- to high-latitude atmospheric
circulation in P1, while its relationship to the
tropics obviously increases during P2. The
partial regression analysis results show that the
interdecadal change of EOF1 is caused by both
the interdecadal changes of the EAWM and
ENSO around the mid-1980s. In P1, the
lower-level anomalous southerlies along the
coastal southeastern China accompanied by
water vapor transportation that causes
above-average precipitation are related to an
anti-cyclonic  system centered over the
mid-latitude western North Pacific associated
with EAWM. In P2, the influence of the EAWM
is weaker, and the southerly anomaly over the
coastal southeastern China is mainly caused by
the anticyclone over Philippines, which is

related to the ENSO.
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High-resolution clay mineral assemblage

combined with Nd and Sr isotopic compositions
of Core MD12-3434 located in the northern
South China Sea has been investigated to
reconstruct rapid changes of the East Asian
summer monsoon during the last glaciation. The
clay mineralogical fraction is constituted by
dominant smectite (25-53%) and illite (25—
43%), moderate chlorite (16-27%), and minor
kaolinite ~ (2-12%). Clay  mineralogical
variations are mainly due to changes in the ratio
of smectite, which derives from rapid chemical
weathering of volcanic rocks in Luzon during
intervals of strengthened summer monsoon
rainfall, and illite and chlorite, which are eroded

transported by
the

mainly from Taiwan and

deepwater currents. Therefore,
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smectite/(illite + chlorite) ratio is adopted to
track the evolutional history of the East Asian
summer monsoon. During the last glaciation,
variations of this mineralogical ratio is well
correlated with the stalagmite 8'*0 records of
Hulu and Dongge caves. Higher smectite/(illite
+ chlorite) ratios imply stronger summer
monsoon rainfall occurred during interstadial
Dansgaard-Oeschger and  Bolling-Allerod
events. In contrast, lower smectite/(illite +
chlorite) ratios indicate relatively weaker
summer monsoon conditions happened during
stadial Heinrich and Younger Dryas events. A
compilation of clay mineralogical records
located at different water depths along the
northern margin of the South China Sea indicate
that millennial-scale climatic changes are well
documented by clay minerals in calm and stable
sedimentary environments, while the existence
of contour currents obscures the climatic signals.
Our study highlights the prompt responses of
East Asian monsoon system to rapid
millennial-scale climatic changes occurred in
Greenland

high-latitude through

contemporaneous chemical weathering of
volcanic rocks in low latitudes, implying an
atmospheric teleconnection from the North

Atlanic to the Asian monsoon region.

S04-0O-16

Surfer B 4 b # A £ B 8 A3

16 B o iy b A

TITRMET, BESCH, TRk, XU

] = DR A A 7 SRR B R SR, [ IS
WER, M, 510760

*wanrsh@126.com

Surfer &£ Golden Software A&l H &



HIRL A2 BB, B 5K RO HUE i 1E D) e
2D, 3D & IRE, R HRAEE XYZ 2
HIE R 2R S H], AR E S L
T BF T H)UMMR LT, IREZ A
TEEE S HE X B GIS SCHEAS SN far
2 B IS S AL, T AR R i ik v 1
RALEL FELEL BBE RER. =4
KIMESE, £S5 WEEFElL., sl
RENZ N o

Surfer #fFH 1985 FHEH 1.0 fASEA
WK R T2, #2015 AEJRC R RS 13.2 1),
DIREAWT AT BB . M Surfer7.0 W45,
Surfer $&ft 7 X} Automation FiARIISZRE, A
I R TE S ] Surfer H 3h%2: Bt
TN, XL RS B S TR
KHAER] o

A3 LA 4 ) 7 e X3 LA D 4B, AR
Al %I Surfer ) Automation $7 A Sk SEELE 5
PIREAL, I E 2R L IR B P R 3 4 [
HBOREE R, BObR A S iR eSS
TIRE . SEEEUERH, Surfer HaLE AT IR 7
S E B, b H 4w ) R 5 B4 H
fr, AREFROWEE 1A TR E . PR, 4
— il L oK

S04-O-17

HFEILEFN Z REZEMNZE
R
ity
U2 SOE AR AR FE e, P4 710054
cheng021@mail xjtu.edu.cn

2 LA B BT AR X, 2
—MNERWAMERS . R WME TR,
L B AR R D T e~ BRED EE A 0 1 BT T AR
X, R FBOREERAEM AR, B
e 1P ZR AL e B RE A — B JRE KB gt N\ A [
RE, AR ERIEMEA. X TIEFE—A

RIS RAA R, FRA AR B 45
o BE % B4 1 220 ) 22 RO U A8 7 X
T SeE R BN KU E L5 NG, H AT
Gz LR A DOR, H T INERR
A FRPR A B —E s K &6 K,
s A AR 2 AR bR a2 4
K, AR R AR AR AR A R S
ARER IS 5 S AN W (0 4 1 AR 15 08 T I
M EE >k, BV 55 AU [ A6 2R 48 7 oK 2 1AV L
& CERD BB, AR AT 7 5
JITAE B IR B2 AR, B0 ARG 43 B2 4t U 3o 38 1)
I A 7K IR B K TR AS7 25 0 PR PR e A R0 B
iR WIER WL, HAEWMFRIX (4
i ] R R B R A X ) R B HL e e [
IKEFRIR A R 2 12 8] — 8. A
R, A S AR 3R XM B IR 4R A A X
i [ K R ) i AR AR T SRV L ST
FRE RERN Real2EE —THERE
B, FIR SRR 2 REER BRI &
WEMEY] . BT R A Bl s AU
M 7B U- R TR VE ) (65 34 A
KB, MO&inEE] U-Pb P4 )75 H
(et 1.5 B AFE LA A FIEFR). £
7, AFICRWAEER -, HE
HUr Wi, ik, AP LA EEE S
7N HBBRE — A TE RO B I 2= R AL
e 2] ) Y 9H 2= U 3 0 4 1224k . H T
MEH R R A LK AT R i %, X
6 A AN A an T F R A RS AR A
CTOR AT LT “100 ka problem” Flr
] “Chinese 100 ka problem” CEJ H7[E # 1+
SO FD A O A 22 RFE T 30
FIANFARFAE )5 UK B — TR VK ROBE B A Pl 5%
PIHTRERE ;s 65 J4F LLRIPHE R == X
BRI EERBENRI KRR SR a s
WR S PEHFERES) (PDO) KRR,
DA S AR S A AR A Ea F5 ORI 7

150



S04-O-18

P AR R IDRW N EE
Z N 400 555K B9 R AL
VERME T, TR, s, s #
%!
1 P E A2 G S BRI BT FEPT,  JE5T 100029
2 HAZGEHERIABLZART T, U 6038047
* cxxu@mail.iggeas.ac.cn

BN R A N R AR S,
XN I B TR I 2 XX AR A 2 28 35 A2 3 A
L SCAC R e Y BAT BB 52 . T a4
R LU 1 4R 32 BN RIS S I
ARME SR I ED P22 XA 2 4R A LA B 11 4R RUBE
MIkE A (S, M B E SRR R TR AL
PRI S, B FUEN 2R KA HARIRAS TR
IR A0 17 Sz B, D T AR R S BRI IR
s FENEERM AT RA EESENME.

RAER B 2L B R XA
£ 2 EAPR- T FRE IR G A2, HFERX
PR A T 3 X PR A ) 4 J5 12 33 i 48 72 PR BT RE
FREEILAFRRLEH TR B X
RRFEE BT E s A 2 Wk,
FHE R ARG R, HAehs SPULE
TR FEAT AL B FR AR IR B D o A FT i
ST H S e LR RE RO R R R A B AR
B, RBLZIX RS R R AL R S B
RARH AR KR AT B3 UGG R
DX Sl 6 S [R5 36 9102 B R R 2 XL R
AR R o JE 30 0 M 2R W ATE 7E DX AR 48 4R 2
TR & 400 AEENEE XM AL T
PL2-7 SERIERRAR N, B S RIER T
R B AR, T ERRZ I OR S T-F
TSR . EAFEREL, BEEFEX
RBLAEIL 200 SEoRIRISHIES, HulReE R
TR IE EVEEVE R IT 200 FERFSETHR REL
Bl T 2 U

151

S04-0-19

AL EEFRN EHRAFZE
N e Bl il FN? —— X
W RBEFEATLTE
‘EASM’ #3k? 7
i

R T S BRI ELE 47, AL 100029
tanming(@mail.iggcas.ac.cn

SEFEFIEY, BRAERTFERIXMEZE
Bee 7K 2 T2 72 FH 1P P 2= UM i IR s s SR 1 7K
TR AR A 2 RO AT 78 ST A SR R 7K VA A
T 5 AR TE S e W R R AR 2L (3
SRNESE, 1998, M HUER] T 75 B IEIE 1 7KIR
ik nm B R K PR @ TE ) — 2 (H A,
2004) . HBA AN s S AR R L E —
AR R R BRI &Sk, ARIEN “ARIEEZE
A7 B “EASM” , LT E 2R B AR K%k
FORB RS, BRAXT . MASEEFEN
H AR ? SRR YL, RIE &R K
AR, B TATEN, BRAELREEX
BT UL 7R W 28 R AR 22 U P AD . H
P AR AR ST E 110 8.

2K CAER (Zhou et al, 1986), %R
WEZE AR (Fi-1IKE ZER, R
P 2 D FIEIFAAT TR CRF- H AR 2
R, BIEIAGE MG MRk, [FIRIEFEH,
At 2 DX R ) Ay A T ) e P2 AR A 2 A
ot GRIE =%, 1998). H4ERT, HEF S
Ve RS2 IR IR 2R A AR R AR A T )
=7 b, Rk B EBERM EREE: AR
SEFFES TN REERIGE, 5T
PR AERHAEFR, MZHB—N? 7 E
PR UL IXA o] EAE R LB S T —
FAFS: ERHTHEEAFENRE SR
R, ARAESA SR S, BT A BE X 38 |
BRI S HTIRAFE, B AT AT —



A2 TR A 1T e M A TP [ 2R KX )
“RT T RS A, RAZAT AN —
T WARBEERUMARTE FR, BEKTE
WEANZR 2 S JAHT 2 KU A2 Bl FAHT 2= K2 38
e HHA?

A P38 i — A B S AR R X A ]
1998 4F, H[E &4 T EFEKIL AR, WL,
FATETL AR B I R R 35 9 T o TEIX 2852 5K
DX 3 SR B 4 5T 7 SR AR Il %,

UGS R T 2 R X I 5k B X B 3

BAEBAR SR 2 K 22 AR HUT F1 . 1998
AR CRITE FEREGE” (KRR =5,
2003), BLIFHELE “RHH”. SRR —
UL AR KRB R, KL K
HOAHXT /b, P2 LG IE 5 R D 20% 40 45 - 2
JRHE B 55 4, K VLI 35k B K A8 AH S R 22
FRILLIEREMZ 30% A4 (RIKEE%,
2003). AR, X EERIEE T IR HE B
Sk R ATE (ST K =T S ]
W 2 S 1) Lt 3 2 RE TR AR . (EAR A WL AU A%
FRIRRBA R, BRI AR
RO AN ] At B 2 KU
IR« BOE B AR A F X I A
AP ) CAn et al, 20000, WHRIRATTREHS
BRR WA, FETRPIACRAIANR, B
AR5 AT AR G T 1 B A

AR SR TR I R A AR

PR AR R T B 61 (T 421855, 2008),

FIt DAY DK PE K B s A8 4 B it — 5 SR A A2 4k

RS I A I 1 75 3 ) R 2 AR AR AR

AR SR (£ T4, 2015), PRI H

A it DORF SR 58 (B0 rifr L i i,

IR RVE A RS 5 . R AV RS
i AT 2 USRS A A i 4 45 8 BE A I ] R
FEMRERAL, AR TR o A it DRI 25
RAFFELIRET . T, ZAFE TR X
K2 S T5E)E. R, B

AR FRAR AT 4 P E G 80 RS FIE.
IR BT A 7 51 B A4t DLk — SO
A EATSE R SO 1 R R s R8s g, A
M R 2 DX 7 SRk ok i 22 1 1 ORI 7K IR
KR — R PR IR AL I JE W = N B R GE
B, 2016,

i LRk, AR AR — N REER
W, MR RN E AR RIS, 7R B E)
AT RIS R P K, Bl 3
Hefi, BsiS5IMARTEAARR. WRATHAR
Wt 2 2= S AR XA A F PR A&
B, B S RN A, R AR HIE
i, UEBHBRLE T THIAN R, 2 48t DART AN R,
WS AH AR AN R . AE 0 B IR N R
RFERIEARA R, A2 501%™ A% 2 BT
ZEAIE SCR AT RIS

504-0-20
NTFREILEFRART
B, i, VRN, Wi

Borgaonkar H. P.}

1 b R A B 1 5T 5 1 BR AR 5 P v R 2 B B
AEARHLT SIS E R SR, JEaT 100029

2 ARERITE R A E R, AR 350007

3. Indian Institute of Tropical Meteorology, 44, E[1JE

* ztguo@mail.iggcas.ac.cn

A AE s B R R 25 T4 1 I 2 X
FAAESEBR 2 1 A R I 18] RUBE R 5 2246
(LA T B ] RUE 7 B A 2= XVAR A A E AT EE
AN R ATERE . KR KL 2
HI T PRI NE AL L5 RR D,
O 3 T 47 i 3 5 2 AR B S I e 2 X
20 XA S 5%, HL g RAE 28 (A AR 1
FAAEWT R AN 2 P R B o ASOR Y W 2 2
KIZ OIS 8 SFMAL TR, &
WEE 7k 1105 FR T E T RIEE. 45
BoR, FERELRANEENERTE (R
AT 0] 47.9%) 5]E/KJE VA v 77 5 5)

152



(ENSO) fE# R ZMNKIHEaH FRE, &
M14 LRSS IEARDS, BHAER 19
LW B35 PR R, BHARMAAE
SR 1 AEBRAE AL o 15 17.5%Z MEER BRI &
HRPPEERRIRY (PDO) 7E 19 2 K77
FERFENMI, T 4.2%07 X2 ERBR
BERVEEZERERY (AMO) 7E 19 4
KHZIR R IER DG, VLS A% RS0 5 F
W% ENSO, PDO fl AMO 74 5 2 X
A4 AE B 3 2 R ARBR EAT B 5 AR 55 AN R
P2 P R ) o AP R R R KU AR R 4y
B O 194%), RoREEEZFEXGREMN 13
A RIS, B 15 g
AR, TEZEREE N, 217 Ly
BT, Z GRS X —WBHBTE 19
TH 20 22w T R KBRS 2 H A R B 5]
F10 i ot 72 S R AR AR AR RS, (R 19 2R R Y,
578 NI A B 2 K PR S i FE e T s, X
A Ae-5 AN FEE S HEUR S0 IR 3 8 AR TS
HK,

S04-0-21

Relative roles of land- and
ocean-atmosphere interactions
in Asian-Pacific thermal
contrast variability at the
precessional band

Yue Wangl’ 2*, ZhiMin Jianl, Ping Zhao* 3,
Dong Xiao?, JunMing Chen’

1 State Key Laboratory of Marine Geology, Tongji
University, Shanghai, 200092

2 State Key Laboratory of Severe Weather, Chinese
Academy of Meteorological Sciences, Beijing
100081

3 Collaborative Innovation Center on Forecast and
Evaluation of Meteorological Disasters, Nanjing
University of Information Science and Technology,

Nanjing, 210044

153

* 163wangyue@]163.com

In a 250-kyr transient simulation of the
Community Earth System Model (CESM), we
identified a precessional forced seesaw of the
eddy

temperature between Asia and the North Pacific

summer middle-upper tropospheric
as the paleo-APO (Asian-Pacific oscillation).
The paleo-APO variability is out of phase with
the precession parameter. Corresponding to a
positive paleo-APO phase, both the subtropical
anticyclonic circulation over the North Pacific
and the East Asian summer monsoon (EASM)
strengthen. Summer anomalous sea surface
temperature shows a western cold-eastern warm
pattern over the extratropical North Pacific and
a zonal positive-negative-positive pattern over
the tropical Pacific. The variations in the
simulated paleo-APO and East Asian southerly
wind at the precessional band agree well with
the geological proxies at the Dongge, Sanbao,
Linzhu, and Hulu caves in China, which also
implies that these proxies may well reflect the
variability in the southerly wind over East Asia.
Sensitivity experiments further reveal that the
reduced precession parameter may enhance the
positive paleo-APO phase and the associated
EASM because of the response of the
land-atmosphere interactions to the precessional
The effect of the

insolation  changes.

ocean-atmosphere  interactions  on  the

paleo-APO is secondary.
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This study presents a palynological record
of Asia summer monsoon and sea level change
from Last Glacial Maximum to the deglacial
period in the northern South China Sea. A fossil

core STD 235 (855 cm in length) and 273

surface sediment samples from the northern

South China Sea has been conducted on pollen

analysis to reconstruct the paleoenvironment of

the continental shelf during the last glacial
period. Result from surface and fossil pollen has
showed that different source of marine pollen
between the LGM and deglacial period as the
sea level change. Concentration of all surface
pollen taxa is extremely high in the estuary of

Pearl River and pollen assemblages are well

whereas,

corresponded regional vegetation,

wind transport became more important in the
deeper ocean. Concentration of total pollen
between surface and fossil pollen samples has
been compared in order to find out the possible
source areas of the continent. Pollen
concentration as high as >100 grains/g at the
LGM  suggested that a distance of
paleo-shoreline was located less than 75 km, e.g.
1/3 shorten in comparison with modern
situation. Consequently, pollen grains should
mostly come from the exposed continental shelf.
By contrast, pollen concentrations were rare
during deglacial period and Holocene, which
transported much longer distance from shoreline
and windblown pollen deposit played more
important role because the limitation of riverine
input into deep ocean during high sea level
periods. Such alternation of pollen flux and
source distance should repeat during the
glacial-interglacial cycles, reflecting closely the
sea-level and climate dynamics. According
fossil pollen assemblages from Core STD 235,
we conclude that the wetland and/or grassland
communities with scattered subtropical trees
dominated the most part of exposed shelf in

SCS during the LGM. Such scenery in LGM

firstly imply the falling temperature as
subtropical arboreal trees was down to
continental shelf which suggesting the

migration of vertical vegetation communities
and secondly the dominated herbs indicating
decreased precipitation was triggered by weak
Asia summer monsoon. Same record of
decreasing precipitation with dominated herbs
has also presented in the coastal-shelf from
records of Okinawa Through, East China Sea.

That means the weakening summer monsoon
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has showed synchronous in the higher and low
latitude, triggered by significant falling sea level
during LGM.
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The El Nifio—Southern Oscillation (ENSO),
Indian Ocean Dipole (IOD), North Atlantic
(NAO), Multidecadal
(AMO) decadal

oscillation (PDO) are well understood to be

Oscillation Atlantic

Oscillation and Pacific

major drivers for variability of monsoonal

precipitation extremes in China. However,

studies on Chinese monsoon extremes

associated with climate indices are limited. In
this  study, examine

we spatiotemporal

variations in extreme precipitation over
monsoonal regions, and assess the time-varying
influences of these climate indices by utilizing
Bayesian dynamic linear regression and their
combined nonlinear effects through fitting
generalized additive models. Results suggest
extreme

5-day

that annual total rainfall and

precipitation, for instance max
precipitation (Rx5day) and precipitation on very

wet days (R95p), exhibit significant increasing
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trends over southern and southeast China.

Simple daily intensity index (SDII) and
precipitation on extremely wet days (R99p)
show significant positive trends while the
consecutive wet days (CWD) has a significant
decline, indicating that the probability of
occurrence of food-induced disasters may be
dramatic in monsoonal domain. Moreover,
almost all of the 12 precipitation indices display
abrupt shift during 1990s, and the impacts of
climate indices on monsoonal extremes exhibit
inter-annual and inter-decade variations. In
addition, the influences of 10D, ENSO and
AMO on extreme and summer total
precipitation are more significant in comparison
with other climate indices, while the impacts are
more apparent in the period of 1990s, which is
consistent with the abrupt shifts in precipitation
extremes during the 1990s, therefore, these
three climate indices, including IOD, ENSO and
AMO, play an important role in the abrupt
changes in monsoonal precipitation extremes
around 1990s. This provides momentous
implications for improvements of climate model
evaluations and projections of regional climate

change.
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Using the NCAR’s Community Earth

System Model, two modern simulations, one

with dynamic and the other with fixed

vegetation cover, are carried out. Based on
simulations from numerical experiments, the
climate change responses to dynamic vegetation
in monsoon and arid regions are analyzed and
compared. The results demonstrate that
climatological precipitation mainly increases in
the Northern Hemisphere (NH) and decreases in
the Southern Hemisphere (SH) in response to
and the

dynamic vegetation, temperature

variations show consistent reduction. The

amplitude of precipitation change in monsoon

regions is larger than in arid regions, while the
variation in temperature is opposite. It is
suggested that the precipitation in monsoon
regions is more sensitive to dynamic vegetation,
while in arid regions temperature is more
susceptible. It is also noted that the influence of
dynamic vegetation acts to enhance the summer
monsoon precipitation in the NH, but restrains it
in the SH. At the regional scale, the
precipitation and temperature changes are
consistent with their hemispheric variation; and
some disparity still exists, especially in the
Asian monsoon region. The climatological
annual mean precipitation and temperature
differences tend to be out-of-phase in the NH
but in-phase in the SH, in both the monsoon and
arid regions. The inter-annual variation shows
that the out-of-phase change mainly occurs in
monsoon regions, while the arid regions are
dominated by in-phase change. Comparing the
consistency of the climatological and
inter-annual phase changes, it is found that most
of the synchronous changes fall in the arid
regions, while the asynchronous changes are
more evident in the monsoon regions. These
findings suggest that the monsoon and arid
regions of the NH and SH have their own

response characteristics to dynamic vegetation

at the climatological and inter-annual timescale.
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