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�� ��������	
��
 20�� 90�����������������, �� 10��

����	
� !"#
$�%&�. ��'()%!*�+,-.(ODP)184 /01$����	

��23�45�67. 89:1;<=>?@AB��CB�DE��	� , &��FG�HI

=JKB��LM. ��NO=PQ�RST, NOUVW, XYZP[\�]^_`�, ab�c�

	LMd=eQ�fgV, 1�	hi(��+j$klmnEo)23pqfgV1C��r��D

E�B��CB��stuvwlxyz{�|}. ~�f���stz{I�=o�����(100,

41, 23%�10 ka)l�����(Heinrichl Dansgaard/Oscheger��)����{. ��~�f����

CB�Y�$��kstz{�!"����������{���. FG�H� 20 kaY��	LM

� �,vw�{¡¢£�¤jost, ¥¦a§¨�+,�©ªv«¬­pq®¯°�. ±b§Y

²8���	����j³Z��´µ¶·.

��� �� ��� �� ��

������(��	�
�), �
�����

�����	�������. 1916�, Van Post[1]�

��� !����"#$%&'()*�+,-

./�01�2��3. 4�561&�78, 9:

20 &� 70 �;<��=>?������. @A�

��B�C 20&� 50�;, DEFG����HI

?������, 9: 90 �;<J>?���KL

M& . 01NOPQRDE�S>?TUVWXY

Z[\]�. ^_>?����B`aC��, 4�

bcdefgh5ijklm'(+,�nopq

r. st5C>?��u�v��wxyz, {|-

.}:w~��klm'(+,���. ��, ��

�� 50 ka��v��, b������}:���

����[2], |>?�����J����X�;�

��, -.��J-��������yz��'(

+,, {�-�}iE� . wJ¡¢��>?��

	�R£C�� , {|¤����o�mo¥'(

¦)§¨9©ª«�¬­ . �A������.�

�xi®, ¯h�.°±²³���x´g, 4�m

&µo¥F¶·¸9©¹º . »¼@A½¾?¿�

?¥���¶ , À}>?	�
�Kx?����

�OÁÂ.

0Ã/�>?DE�Äo�Å , �o�Hm¥

Æ��Ç�È, ÉÊË>5ÌÍÎ:Ï�ÐÎÑX.

0ÃÒÓ��ÔÓÕÖ. :×ØxÙ, @A>?��

��DEKLg£Ú?�o�Å�Û?�ÜÝ?Þ.

ßàá�@A>?��²³âã��äåá 1�. æ


çè.éêÂë.

1 ��

>?	�ìí-.
xî	�ïð�ñòóô�

ñòõö÷�øùú1û³.

1.1 ������	
��
����

=ü��ñòý]�
�øùþ���ü��

������ , -./
	�
�����Bd�

è=	�i
. 5�v���, �
Æ�����í

=o���ñò���, j�=Éºä��ñò��

�����í���#÷��[3~5]. ª?¥����

���R/, 01M�wxiE. {x0Ã���R

£C��, ¤�5���ïð���õö, ���ó

ôñò�>?, �ü�����Ñ-·����. 0

���DE�Ò�U ��®[5?¿!"#á�

�����$�÷Ì�
%&'R(æ�.

5Ú)?¿[6,7]�Ú?Û�?¿[8]�í�?*á

��������� . Ú)á������+,�

-.�/0��12ªp3 , ÉÊ5 70%, 4	5

90%, |6Í
«�I?7>?8	, 4	5��H

÷�Åð. 9$:�«u	, DE5>?ð(>10%).
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� 1 �������	
��
������������������ a)

��� �� ��� 	
/m ��/m 
�/ka ����� ����/cm �����/a ��

ODP 1144 ��
20° 3.18�N

117°23.0′E
2037 520 1030 1250

820
(154~1160)

[9~11]
[12]

17962 ��
7°11′N
112°5′E

1970 8.0 30 82 10 365 [13]

17940 ��
20°07′N

117°23.0′E 1727 13.30 37 102 10 360
[14,15]
[16~18]

[19]

17964 ��
06°09.5′N
112°12.8′E 1556 13.03 26 62 20 420 [20]


� ��
13°39′2�N

118° 01′3�E
3910 3.83 18

V3 ��
19°00′5�N

116°05′06�E
2809 12 120 27  4400

V5 ��
19°26�N

115°54′05�E
2332 12.30 16

[21]

NS87-8 �� �!�" 835 4.4 20

NS87-11 �� �!�" 2452 4.3 235 15  1500
[6]

DG9603 #�
28°08.869�N

127°16.238�E
1100 5.92 16.76 79 2-3 210 [22]

B-3GC #�
31° 27.37�N

128°31.14�E
555 2.18 950 84 2.5 110 [23]

a) $ ODP 1144��% V3, NS87-11, &'()*+ 14C
�. ODP 1144
�,-./012%34�56789. V3, 87-11,-.34

�56789

�����(<10%)���	
��
������

����(6.5%~11.1%)����. 
���, ���

�.  !"#$��%&��'&(, )*+,&-

./��01� , 2345��6'����78

�9:;'[7].

5�<=�>?@��AB7CDE��FG

#�HI01,  !��%&�,& 4 /��01

�JKD-LMNO-PQRST-UVG�WD-X-L

MNO-UVG�WD-YZDR[\-UVG�C]

D-������-STRPQ-LMN���[8], ^7

_C`�"���ab'cdef , g_Chij

��'kl]mnop.

4-qrst5�uvw�xyz{|},~+

��&�-5�5=���6 40�/����[24,25],

��#$�&�� . FC���?@��)*��

'7 , ���C��%&�4��,&01�'�

� , �7������(�/mL), ��������

��� ,  !��#$����'��k� ��

'l�Rmn¡¢]op. £¤
5�=¥�>I¦

§01'¨©ª«��¬­���	
®¯�°'

±²³ , �´µ5¶·¸¹º'�´]»9�´¼

½ , .�¾¿ÀÁ , ����'&(��ÂÃÄ(Å

1), Æ�Çj¨©ª«��(CDE4� , ÈÉÊ[

\(Dacrydium)RYZD(Podocarpus)ËÌÍD(Dacr-

ycarpus))7Î<=�´k'¸¹º]ÏÐÑ¡'»

9ÒÓË;Ô' , Õ/Öjg8�6×ØÙÚÛÐ

ÙÜ'×Ø�ÐÝÞ [26]. ��l���7ß�à�

<5á�w� , â�ãÓäãÓåH��]���

���'���æ� , Ï.�78ß�5¥á�ç

��´è��¾¿é� , ÆhêCjëÏ��l�

4à�5¥á��, mn¡¢��4L9.

� 1 ������( /g)!��"#$%&��'(�

)*�+,�[24,25]

:;<=>?@ABC
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5�5¥�>����785¥ìí(îPïð

ì)´=¥���>¾¿é�, Ï��mn¡¢4L

9, l�7ñò��5¥ìí, CîPïð4�[24,25].


��?ó×Ø���)*ß , F��%&���

��ËCh4ô!,&���õ� , C�����

���Ð?ö'��&(��`k
÷ø��l�

C]mn¡¢ù�úû4cd.

1.2 �����

ß�Oüý5þ�B���
5þ�>�-�

/ç 5 m '�Ä�, �	-��'��[6]. 	a, �

?-5�=¥]<¥�
�� 3 /�
'����

��[21](��? 1). ��'7, à�.������

.! , ��'&��g�� , Æ�_Cst�xy .

��, ��“ !"”��# 1995 $%
5�5=�

>&'�- 37/�Ä�, �( 4.31~19.89 m��, ¦

à�.���)L�*+C,, ¬�- 4307m[27]. .

/041&� 3/�Ä�'��)*23�?, K=

¥�> 17940 4R5¥�> 17962 ] 17964 4[13~18].

1999� ODP 184$%
5��> 6/�
&�5 17

/%6�Cú'�Ä��, L�
 2037 ~ 3294 m[28],

/07ÂÏß�89�¬:';/�Ä�<<ODP

1144'��ü)*[9~11].

8=5���×Ø���>? , �@×Ø��

­, ÆhêC~­&����&�. ¤ ODP 11444,

 !ABCD]E�
F�� , 504m ³�84

1.03Ma[28], &G� 1250 /����, ��&��4

154 ~ 1160���. ÕêH7IJ�K����&�

�¬­'��. 8=­&��')*, �5-;LM

'3N , ¤%6�Ck5�=¥w�OP'�åF

xy'zC|} . QÏ
�R�w�S%OTP'

;UVWX{YZß, ¤ Bolling-Allerod [\P]

]^_`«aP'bcYZ, C]5�=¥���½

'|}]¡¢�. Ïßd��efghij¤,:

(k) �	S%OlP , ���m5�5=��

ú'��åR�VWC]5=w��VW'efËn

Æ. S%OlPm(18 kaBP 0�)�o�àp�,

é, �q��drsm�o��	
� 120~150 m[29].

ß�<¥Ë5¥tu'��
�v¥�w , §�w

'��7x��åyz? {|�å? �;U��'

}f. CLIMAP Project Member[30]
~� 18 ka0'O

Pw�xym , 34OPm5�5=���4��

'��Ðyz, smò�g�c, Ðô!��2��

�. Frenzel��[31]�345�=¥���(·��R

b�'¨u��� , �5¥ñò���yz-ãÓ

���n. 8=à��
OPm����×Ø�,


����×Ø��m, ÕU`��H7;/��. O

Pm��ú'��å�� , �HÎ��×Ø�ß�

�. 5�S%OP��×Ø�ß'xy��, �-�

���r�'��.

5�=¥' 17940] ODP 1144��S%OlP

m��	-à�C�E(Artemisia)4�'�����

�(¬­- 70%).  !§������l�')*

(��k)=à��, Ïß�Ee�v¥k)=à�

�)C]������'23 [14,15,17,18]Çj , 
�w

'5�=¥��úyz-C�E4�'�n�å ,

F	 VWõ�, smVW¡c¢£.

5�5¥��¤4ñò�� , OlP�wL�

�F5�¥ì¤¦§�¨R©ªRîPïð�«BÂ

;/G;'�w, ¤4“ñò��”[32].  ! 17964 ]

17962 4��×Ø�'{CÇj, OlPmñò��

yz-�w¬�, uv4���, ­­¬�®�%´

,¯Ô. VW�J°¡c, ^±âæb�[13,20], ��

cd{¢'²³. Õ�, 5�5=��
OlPm


b�ú�·æàef. Sun��[16]�<ä¹ºLG'

{CîCst . OPm8=µ´µä­¶'î·¸

�-·à'¸¹º , ¹55�=¥w��º[�,

é, b�gcd,é, Æ�
à��úH�»�n�

å . �·à'¸¹º´5¼��»m½¾à�LV

.-5¥mÓk��'é¬ , ¹5ñò��
OP

m±H�»�w¬�Ë��� . 5¥¥ì
��­

­w¿ÀÁ'w�gH5.��'é¬ , �(·b

�'¬��å [33~35], �
­w5¥'¬Â���»

-�n�å [36]. 5�������Ãq-C�§O

Pm5=����å'Ç�, ���;/rÄÅ(Å

2)§úö}fîC¿³�c.

tu'à��7µ= o»vÅ�ß���'

~àÆf, Ç�'{C�·~�'�VWÄÈ. �Ï

ß'ñò��7ÉÊú¬à'
���a; , F5

�=¥���ØaËA� 2Ë106 km2. OPmÕ�à

'�Ø8�{�, Ïú�Ì�å, �{|�åÍÎà

wÂÏw�÷Ð�Rv�VWÑÒ�]ÑÓx, Æ�

qrÇj��ú'�å§��OPVW�~�ÄÈ.



� 48 � � 15 � 2003 � 8 � � �

1616 www.scichina.com

� 2 �������	
��
������������������� 	!"(�#$%&')
��������	
��
��
���������
����, ������ ��, ��
!"#$%&'(
)*����+��

,-.
/0��

(Ô) �åzÕ'uPÖ]Ñ¡ù�. ×ØÙ7

8ÚÛuPÐÑ¡'Ü�OP-bOPÝÞÐAÂ ,

Æ�VWæ�ßë , QÏ7à×ØÙêC�7Î4

�ßë[37]. 
OáR��]â@×Øß��	��ã

�'VWuP{C, ¤ÚÛuP(K Milankovitch u

P )]äÚÛ*�äåuP¤ Heinrich uPR

Dansgaard/Oscheger(D/O uP)Ë Bond uP�[37~40].

q=�å{C'uPÖ
�æç¼�-;UèÛ ,

¤àµ»<=[2]Rµ=[41]Ë o»<5[42]��>'�

����dré
ÚÛêäÚÛ'uP{C . ^�

��å§=ÚÛ]äÚÛuP{C'Ïë)*(P

ìQ, §5���×Ø'����ß��ãí&�,

î%�	
5�=¥w�'�åzÕé
�|��

ï�'uPÖ{C. (1) ÚÛï�'uP{C. ð�

§ ODP 11444����]DE��%&�'ãí&

��	, �åzÕ�·�·' 100 ka'ñò�uPR

�ó' 41 ka'ô�uPË�·' 23 ka'õeuP.

û�ÄÈ'7é
cd'± 10 ka'öõeuP(Å 3),

Õ|öõeuP7�R�w�'Æ÷. êC�, 5�

=¥ç%6�Ck�å{Cøù=w�ÚÛ'uP

{C[11], dr�R�w�'Æ÷. (2)*�ï�'uP

{C. 
OáRúûRâ@R�»ËüýþØ[37~40, 43~45]

��	*�ï�'åuP{C, ¤ Heinrich uPË

D-O uP�. ^���å§*�ï�VWuP{C

'Ïë')*, ºç��Î5���. 5�­&��

�����º4ÚÛuP , �mg4*�äuP{

C��-¦�'��.

� 3 ()*+,� ODP 1144-./ 1Ma0123�4

�56789*:	;�<=�, >�	 100 ka	?@A

;�. 41 ka	BA;��23 ka	C!;�D 10 kaEF	

GC!;�[11]

1. 12, 2. �3�4

S%OP5�=¥ 17940 �
'�EF­w¨

©�(�\Rc\R	\)��%&�{Cã
, ãí

&�dré
· 6.7, 2.9Ë 2.1 ka'*�äåuP{

C[19](Å 4), ÷ø
S%OP
é[Ëéb'��ú,
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Èé
·õ§cb][¢'VW�Õ. ODP 1144 �



MIS5-6P(� 190~70 kaBPPb), ����ËD

E��%&��g�ÕI01 . µ�ãí&���

-����RDE��%&��{C'uPÖ, 23

?c
�.× 2 %OPËS%bOP
-é
�4

cd'ÚÛuPæ, Èé
 6.7, 5.5Ë 2.8ka'uP. 5

~ 6 ka'uPêHF=àµ» HeinrichuPõ§ë; 2

ka ��'uPêF���Oáß�	' D-O uP§

�[12]. (3)�åzCFÑ¡ù�. 
��»üß�º

�	uP , �@uP)*ç¼�±"/ã��¥�

� 4 ()*+HI�	 17940JK6�L�MNO78

PQ=�	RSTU;�[19]

(a) ��������	; (b) 
��	

��.{C'õ
eß , Õ|õ
e&�23H�

�VWxyLG'Ñ¡¢. Î­&��' ODP 1144

���	��%&�{C , QÏ7����FDE

Ë���'�4�(Globigerinoids ruber)'E�
F

(δ 18O)'{C'uP����(Å 5), Õ�ºH�r

ë(uP����'�  , �@êC§Õ���'

�.��õ
&�. § ODP 11444ç 400 kaCk�

���FDE��'%&�Fv�¬àO�(KE�


F��)�� Blackman-Tukey ��ãí&�'2

3dr, 
 100ka 'ñò�uP] 23ka 'õeuP

ú , ��Fv�O��/�.'õq����­

(>90%)(Å 6). 8��ãí&�.!Ð~'õ�e(Å

7)dr
Õ�/uPú�å{CFv�¬àO�'

{C, e�7��'ê+���=0+, Õ�c5�

=¥w��å{C !�7øv�O�ù�FÑ¡

'[11].

(") ������'<ä¹º{C . ç�k ,

5�<ä¹º'|}#$Oü%'t&'( . 8=

5�×Ø)�­, ×Ø>?, ;U­&��')*2

3ç*�+rçe6�Ck¹ºzC'�,|

}[44,46]. ^(uP'¹ºzC)*, ./041±�

½�-. ­&�� ODP 11444'��~4�VWR

�xy'./��-5�=¥%6�Ck(uP<

ä¹º{C'!� . 8=<ä¹º7C¸¹ºû·

04Æ÷ , Æ�
����ß¸¹º'{C?	'

û4X�.


5���mnù�ßêC`. , ª«���

�8C¸¹º4�mn'¨©�|AÂ , OPmÈ

���8¸¹ºÒÓ'[Ó���� , CL94�

mn'ãÓäãÓ��%&�æ� . ÆhCª«�

�'×Ø�(�/cm21a−1)~4¸¹º' �23, 


��ú.�­�{C ?-¸¹õ§·ó'{C(Å

8).  '`k, OPm�	­��×Ø�, bOP�

õ÷(MIS 5.2 £æ)1), ?c¸¹º
OPm4·. Æ

57 MIS 16, 12, 10Ë 2P��×Ø�X�'­, �

PE�
F6gñ~ , �c��×Ø�­678=

=ö�Oz4àR¸¹º4·#$'. ���ÄÈ'

7, 
¦à�.78,, 9;/OP'����×Ø

����� , â�:�;­ , .OPS-.¬­f ,


,;/bOP��Xâ,é.¬�f . ç%6�

1) MIS � Marine Isotope Stage 
��, ��������. ������������
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� 5 �� ODP 1144�����	
��
�����������(Globigerinoides rubber)�δ 18O������[11]

��������	
��
���� , ����

������	���� (� 7). ����

Broecker[47]� !: "��#$%&'()�*+,

-./012/, 3�45,67/. 89:;�<

=>?"#$%&@A , BCDE , 7F-.GH ,

"#$IJKLM, 3F67NE, "O#$@AN

EJLPQ.

:RSTUVW$�X, " MIS 17 $�Y��

���ZP, #$[O#$\]^�_`abc. 3

: MIS 16 $@A(d 0.675 Ma)efghG, ijk

lBCDmn:��o$@AH� , ���p,q

rstuvwxy\z 1 {e#$(|}#$). ~�

�g����jd"LR 0.6~0.45Ma Y, BCDG

H[48~50]. 9�, '�V�'0��[�������

�d: 0.55~0.45MaBCD@AGH[51].

8�CD�����b\������KJ�

��� , �9�����; \S�¡¢!�CD

\£��¤ . ��¥�¦§e�¨V"©ª«4\
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� 6 ODP 1144�� 400ka����� !���δ 18O�

"#$%�&[11]

1. δ 18O, 2. ����(%), 3. ����, 4. 	
��(%)

� 7 ODP1144����� !���δ 18O�'�([11]

��� [52,53], �����	
��
������ ,

��������� . ������ !"�#$

%&'()*��	��+ . �,����-
.

�, ��/
!0. 1���� !"234567

(4 7), 89:;< !"#, =;<$, >?:;

<��	�, �@AB, ;<CDEF. GH MIS 1,

5, 15, 17, 19� 21<IJ#, 'K)*LC��	I

J�. MNOPQ�IRST MIS 16 <(U89�

���T:;<�V
#�MIS 16<(W�V
(X

MIS 15Y,), 'K)*TZ 0.675 Ma(U��	�.

[�\]�	�^_`)a�bcdUeXX

Sfg, hijk��^��lmnopqrnst

�bc, uvwxy�_`)a.

2 ��

B-GC z{|�}~�����(�[����

1). ���_�����, �����������

S�z{�^���W�� . z{|�����(

 , T¡¢£¤¥H, ����¦�¤§¨�+%&,

©��^ª����op«-�¬­�®¯ . °O

z{S(9±�²³´µ¶^�� , V�·
¸l

¹³´µ¶^. T 6.8 ~ 4.4 kaBPº:9±»���

�9±¼³½¶^�k, _�¬¾���@, ©C¶

^��¿ÀS¡z{Á$Â, T 9.3~8.3 ª 3.1 ~ 2

kaBP º:²³´µ¶^�
�k , 9±´µÃ· ,

FÄ¾Å��@. ©C¶^��¿À5Æ, ¶^Ç�

/
��ÃÈ�����%&�[ . ¾�C<��

����, ÉÊ Ë, ÌÍ¬WÎ��ÏÐÑÒ�


���ÓTbclRÔÕ��, ©ÖX×Ø�^, Ù

×Ø���. ¾ÅC<DEF[23].

\�}~�� DG 9603Ú(�[���� 1)TÕ

20 ka(W��^nÛÜn��ÛÝÞß�#!à¿

bc, ¦��á��%&âi�ãäål%&Z 1 ka,

©æ�ç��%&âièéTGê�ëeì�¦�.

íîïßð [22]�� , }~�����H��&ñò

FÄ��á��âi�ó , SÑ��áH¾ô��

1�� áõöo÷7øùá�ë�C:úûü�.

©ýbcþ!�*¬����&ñT�å�"H�

���`.

���	���^
X���� 10 �
¦��

��, �SÑ�È��á
E��, �`�����

�(ª!�¿#��� , ���	�á�^
T�

ã<��%&���l���ª]��ã<%&�

¯j. ��%&È� qrß!{�bc, T	"5

#7N$��ù. ���^
���å�����,

Thi��bcH%�&I���.



� 48 � � 15 � 2003 � 8 � � �

1620 www.scichina.com

� 8 ODP 1144�������	
��
��(���������)��������( !"������)#$�

% Globigerinoids ruber δ 18O&��'([11]

�� ��������	
��
���(G200078502)�

������	�����(���: 49732060)����

�����	�(���: 49901018) !.

� � � �

1 Van Post L. On forest tree pollen in South Swedish peat bog

deposits. Pollen et Spores, 1967, 9: 375~402

2 Heusser L. Pollen in marine cores: evidence of past climate.

Oceans, 1986/1987, 29: 64~70

3 Tauber H. Investigations of the mode of pollen transfer in forest

areas. Review of Palaeobotany and Palynology, 1967, 3: 277~286

4 Kershaw A P, Hyland B P M. Pollen transport and periodity in a

marginal rainforest situation. Review of Palaeobot Palynology,

1975, 19: 129~138

5 Davis M. Palynology after Y2K�� understanding the source area

of pollen in sediments. Annu Rev Earth Planet Science, 2000, 28:

1 ~ 28

6 ��� , ��� . �	
� . � : 
�����������

��. ������� !"��#$%&'(()). *+: �

�,-., 1989. 481~511

7 /01. ��2!34567. �: 89:, ;<=, >?, @.

�� . ������ !"ABCDEFG267 . *+ : !

3,-., 1996. 104~110

8 H�I , HJK , LMN . �!O*PQR45S��TUV

W. �: 
�!3�XY(14). *+: !3,-.. 2002. 23~30

9 /Z[, \]^. �!*P 280 ka _`a!
�bc. 
��

�, Dd, 2001, 31(10): 846~853

10 \]^, 8ef, g��, @. �!h 3ijklm
Sno

p2qr. 
���, Dd, 2001, 31(10): 854~ 860

11 Sun X, Luo Y, Huang F, et al. Deep-sea pollen from the South

China Sea: pleistocene indicators of East Asian Monsoon. 2003

12 \]^, /Z[. �!*Pstu"vwAxyjk-zy{j

k|}~�. !3u�2ABCu�, 2003, 23(1): 19~25



� � � 48 � � 15 � 2003 � 8 �

www.scichina.com 1621

13 Sun X, Li X , Luo Y. Vegetation and climate on the Sunda Shelf of

the South China Sea during the Last Glaciation�� pollen results

from Station 17962. Acta Botanica Sinica, 2002, 44(6): 746 ~ 752

14 Sun X, Li X. A pollen record of the last 37 ka in deep sea core

17940 from the northern slope of the South China Sea. Marine

Geology, 1999, 56: 227~244

15 /Z[ , �� , \]^ . �!*Pa!
�bcS67~� .

ABC%&, 1999(1): 18~26

16 Sun X, Li X. Luo Y, et al. The vegetation and climate at the last

glaciation on the emerged continental shelf of the South China Sea.

Palaeogeography Palaeoclinatology Palaeoecolology, 2000, 160:

301~316

17 /Z[ , 8�O , \]^ , @ . zyj�k�!���!�*

���S|}. |G�', . 1999, 41(9): 1016~1023

18 Luo Y, Sun X. Vegetation evolution in the northern South China

Sea region since 40 kaBP. Acta Botanica Sinica, 2001, 43(110):

1202~1206

19 \]^ , /Z[. �!a!45G
�bcS��qr���

�. ABC%&, 1999, 6: 536~540

20 �� , /Z[. �!�Pzyjk_`S��bc��qr�

�. ABC%&, 1999(6): 526~535

21 LMN , �� , HJK . �!���u"ABC����26

7. �!: ����,-., 1990. 1~155

22 ���,  ¡¢,  £¤, @. 2 ¥¦`§�OP!�67��

S¨�©ª«. !3u�2ABCu�, 2002, 22(1): 17~23

23 ¬­®, /Z[, Saito Y. ¯°!±B-3GC²³¤´µ
�bc

S¶67·¸. ��¹', 2001, 46(2): 153~158

24 /Z[ , ��. �!ªº
�»¼�½2¾¿À�*!ÁSÂ

Ã. 
���, Dd, 1997, 27(6): 494~498

25 Sun X, Li X, Beug H. Pollen distribution in hemipelagic surface

sediments of the South China Sea and its relation to modern

vegetation distribution. Marine Geology, 1999, 156: 221~226

26 Su G Q, Wang T X. Basic characteristics of modern sedimentation

in the South China Sea. In: Zhou D, ed. Oceanology of China Seas,

2. Dordrech: Kluwer, 1994. 407~418

27 ÄÅ1. ÆÇ¥¦`S�!. �!: ����,-., 1995. 1 ~

184

28 Wang P, Prell W L, Blum P, et al. Proc ODP Init Repts. 184,

College Station TX (Ocean Drilling Program), 2000. 1~77

29 8ÈÉ , ÊËÌ , 8Í , @ . ÎÏÐÑ��ÒABC�!�S

Nª. ÓÔ!3, 1990, 9(2): 31~38

30 CLIMAP Project Members. The surface of the ice age earth.

Science, 1976, 191: 1131~1137

31 Frenzel B, Pesci M, Velichko A A. Altas of Paleoclimates and

Paleoenvironments of the Northern Hemisphere, Late Pleistocene-

Holocene. Geographical Research Institute of Hungaria. Gustar

Fischer Verlag. Budapest: Stuttgart. 1992

32 Tjia H D. The Sunda Shellf, Southeast Asia. Z Geomorph N E,

1980, 24 (4): 405~427

33 Stuijts I, Newsome J C, Flenley J R. Evidence for late Quaternary

vegetational change in the Sumatran and Javan Highlands. Review

of Paleobotology Palynology, 1988, 55: 207~216

34 Hope G S, Tulip J. A long vegetation history from lowland Iran

Jaya,Indonesia. Paleogeography Paleoclimatolology Paleoecology,

1994, 109: 385~398

35 Walker D, Flenley J R. Late Quaternary vegetational history of the

Enga District of upland Papua New Guinea. Philosophical

Transactions of the Royal Society, 1976, B286: 265~344

36 Van der Kaars S. Palynology of eastern Indonesian martine

piston-core: a late Quaternary vegetational and climatic record for

Australasia. Palaeogeography Palaerclimatology Palaeoecology,

1991, 85: 239~302

37 Sarnthein M, Kennett J P, Allen J R M, et al. Decade-to-

millennial-scale climate variability��chronology and mechanisms:

Summary and recommendations. Quaternary Science Reviews,

2002, 21: 1121~1128

38 ÄÅ1 , ÕÖ� . ×ØÙTÚÛS¶67bc . ABC%& ,

1999, (1): 1~17

39 Bond G, Lotti R. Iceber discharge into the North Atlantic on

millennial time Scale during the last glaciation. Science, 1995, 267:

1005~1010

40 Guo Z, Liu T, Guiot J, et al. High frequency pulses of East Asian

Monsoon climate in the last two glaciations: link with the North

Atlantic. Climate Dynamics, 1996, 12: 701~709

41 Morley J J, Heusser L E. Role of orbital forcing in East Asian

monsoon climates during the last 350 kyr: evidence from

terrestrial and marine climate proxies from core RC14-99.

Paleoceanography, 1997, 12(3): 483~493

42 Heusser L E, Sirocko F. Millennial pulsing of environmental

change in Southern California from the past 24ka: a record of

Indo-Pacific Enso events? Geology, 1997, 25(3): 243~246

43 gÜÝ ,  Þß , àáâ , @ . zy�jkãäÙåæç�è

bcSqr������éêëì . ABC%&, 2002, 22(3):

283~290

44 Wang L, Sarnthein M, Erlenkeuser H J, et al. East Asian monsoon

climate during the late Pleistocene: high-resolution sediment

records from the South China Sea. Marine Geology, 1999, 156:

245 ~ 284

45 í	f , Háî , ;ïð , @ . ñòóôõÒö÷ø�kèù

S¶qr67bc. ABC%&, 2002, 22(3): 273~281

46 >? , úû , Lüý , @ . �!*Pzy{jkþk�o��

��. 
���, Dd, 2001, 31(10): 823~827

47 Broecker W S. Termination. In: Berger A, Imbrie J, Hays J, et al.

eds. Milankovitch and Climate. D Reidel Publishing Company,

1984, part 2, 687~698

48 ��� , /�� ,  OF . �÷ø_`	
��u�
��H

Sãä-��ä��. ��¹', 1999, 44(3): 324~326

49 Hovan S A, Rea D K, Pisias N G, et al. A direct link between the

China loess and marine δ 18O records: aeolian flux to the north

Pacific. Nature, 1989, 340: 296~298

50 /��, ��F. h 7 MaãäÙå��¹�bcS����

��S !"�Û. 
���, Dd, 2001, 31(9): 769~770

51 Xiao J, An Z. Three large shifts in East monsoon circulation

indicated by loess-paleosol sequences in China and late Cenozoic

deposits in Japan. Palaeogeography Palaeoclimatology Palaeoe-

cology, 1999, 154: 179~189

52 Van der Kaars S. Palynology of eastern Indonesian marine

piston-core: a late Quaternary vegetational and climatic record for

Australasia. Palaeogeography Palaeoclimatology Palaeoecology,

1991, 85: 239~302

53 Van der Kaars S, Wang S, Kershaw P, et al. A late Quaternary

palaeoecological record from the Band Sea, Indonesia: patterns of

vegetation and biomass burning in Indonesia and northern

Australia. Palaeogeography Palaeoclimatology Palaeoecology,

2000, 155: 135~153

(2003-03-15#$, 2003-06-03#%&$)


