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��)$%, BCD
��9���$%�E�8F5G. HI, JK�
�LM
�:;

CNFOPK12QRST*��UV, 
��:;$%W
�9���$%�E�KG!

XYZ[\@][1~3], 5,��6�^_!Q`a8b[4]. c�QJ�defg�h��i^

_jklmnop. qr, ns���$%9
��$%t�8F5G, ���$%uva


��wxRy
�9���z{|}). ~5,��6�78	�����-������	

��������, ��12�����. defg�h������	�
�������

��, ��i���e, �12�	�
�����������#$%+,C<8F�=J

��h. ���v�� ����6^_¡%9¢£���-�����	��	���¤¥

¦§¨, ©y�defg�hª«¬M(���­®M9¯°±M	���²³M9´�M)

��i	���9��µ^_, 12��-������(��i)-
�(���)-���(���)

�P¶5G	P¶uvC<��.

1 ��������-	�
��
�����

EBM·¸9 GCM·¸12�¹, ��-���ME, 5,��6º»¼�½¾¿�	ÀÁÂ

ÃÄ[5], !��#Å��Æ��ÇÈ���¬M. F~J/ÉÊ>, ��-���Ë����(Ì

>�Í�¸¼Î��(megamonsoon)(Ì[6]. q�Ï�, Ë��Ð��iÑh12Òs�¹, ��
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�����ÓÔ)���µ(ÌeÕ, Öly��×Ñ0WØÙÚÛ�[7]. �ÜME, defg

"Ý��a5,��6d»�ÞßàØÙ�h, >áM6�-��-��Gâ��ãä8»Ñ, �

-¬��-��Gâ��ã��Få. FÜ, æ¹defg�h��-������çè�Vée

ÕC<��, ���êë*ì��-���Ë����(Ì��OÏ�íîï½uv.

1.1 ���

ð 1>���­®M��i	���9��µ^_ð. �ñ	òØ 25~35˚óôº, ¹õ�

�A«ö>÷ø���×, Z�Þßùú��×ûÑ . ��añüö÷ø��×����

çèJ: Lut �ý	�þ���ý	���ý	���ý(����ý�ò»)		
g��


�C���-��×º�Ý-�������������[8], ���ý�����9���Ý

�� ���������!, �"#ñ» Sa’ad ä�$�!%Ò�(&»��'(). ò»ö

÷ø����çè>)*+,-�­®M��������. Ò,�Ð�/12Òs, .ò

�ýáM/�	.ñ�h­®ä0»1/�2�3945�ý���/�õ\*�Þß3×

�hùú���eÕ. 6Ë�óô]7, ���çè�×�ÑéeÕ8>¹õ. �5,��6

ñòAü����Æ����×, ^9:ØÙ�hUë¾;��8/×(ð 1).

� 1 ��������	
����
��

1. ��; 2. ���; 3. ���	
; 4. ��; 5. �
�; 6. ������; 7. ��
; 8. ����; 9. ��; 10. D-B���; 11. �

 ; 12. ! . Ata, "�#$(Anatolide-Tauride); Bay, %&'(; Cat, )*; Cp, +,-.; Dzi, /012; Far, Farah Rud; Hel,

Helmand; Ich, 34; Las, 56-78; Lha, (9; Lut, :;; Lya, <=>; Mon, "?@; Nch, )A; Nir, BACD; Pon, A�#$;

Qia, EF; Sbm, +GH; Sk, "IJ; Sku, "KL; Sp, ",-.; Sql, "MN; SS, Sanandaj Sirjan; Tan, O@(-PQ; Wbu, BG

R; Yan, S=>

1.2 ����

���¯°±M���çè�×�Ñé�Ó8><=(ð 2). �»3×ùú��×çè>

?/�(.ñ�h@AäCPá����	.ò�ýñ»	B�C-�D�ý	���ý�EF

�h	GH�ý)	�IJKÐ� 9Ñéa�LM�ý	òþ���ý9NO Alborz��P
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�QRS. /���=T��h�.ñ�h9B�C��h. ��añ»ö÷ø��×��

��çèJ: d�]�Ý������, ����ý������9�!, ñþ���ý��

P�UV�, �CÇÈÑéaWCX�ý��Æ��. ��aò»ö÷ø���×����

çèJ: .ò�ýò»�Y�, Z[[ñ�h��!9\]^�h� WalchiaÐ� .

� 2 �������	�
�	��
���(����� 1, ��)

1.3 ���

�²³M, _`÷a��e4����çèbcdC�«defg�h, ��Ñ×l¹

õ(ð 3). n.ñ�h��!ef��(Æ��)	1gh�, 45�ý����i��, jk:

N9���Ý���P�UV�9Æ��, 	lmC�ý���Æ��, \]^�ý�»n

oáMÆ����, Cp�ý�������, WCX�ý(>?q�r	�"#ñ»9NO

�sgt�u�h)�!��Æ��, NOò» Alborz ×������9�!. .ò�ýv�

"gw�ºáM��!>÷a��x%y78�z"{F|}��. ����ý	�D�ý�,

~Ó�@)áM÷a��çè, c�������MÑ�@)!�9����, ��²³M

!���a÷ø�����.

1.4 	
�

6�(7, defg�h�´�M��Ô)��Ñ×�)�(ð 4). ��añüö÷ø�

�×����çèJ: Cp�ý��Æ��9GÙ�ýò�"�@)�����. �É>?

Spiti (Lilang)´�MHangrangäº��i9�7�, Kumaon�h9³��´��M~��M�

����, 	
g��
�������UV#��. ���ò	C��ý9�� Ý��

���M���!@)�#�i 1).

_`�»ö>ùú��e4����çè>?.ñ�h	45�ý	���ý9B�C-

�D�ýñ»���/�. �GH�ý��w�, �³M~´�M��>Huai Hin Latä, äº

��JÑéÇÈ��
FP��(Dat Fa3); ��M Nam Phongä!>ÑéÇÈ��
F���.

B�C-�D�ýò»��Æ��9����. 9d�.ò�ýv�"gw�, ����

1) &UV, W X. "YAZ[\]+;^_`abcdefg(hi)
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�� >��	 �"h��¡J¢��, £»1/�, �¤Ê>�¥��78��>¾ú�

F�����[9]; c� YinO[10]Ê>�¥��º��
¦� 9Ð� _`§¾×	P�ö÷

ø����eÕ. 6�(7], ¨Í©{½8�. áMª«�w��
F�P��9/��¬

¾×ö>ùú����­®.

� 3 ������	�
�	��
���

� 4 ������	�
�	��
���

�¯���çè�ÑéeÕC<���¹, Ë���-���������}°���«

�¸¼Î��(Ì�78�V	±²9³´���yµ. ���>�¸¼Î��(Ì�78¬

M. �	����>�¸¼Î��(Ì���±²¬M. F>�¼Î��(Ì���±²¬M,

�6dü�Þß�h!¶�T8>÷ø, P_��6·ü�Þß�h¸P�ö>ùú, ¹º

)��»¼. ²³M, defg�	àØÙ�hÇÈ��÷ø���çè, �8F�!�WÜ
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¹º. ½����, ¼Î��(Ì¾ì¿XÀZ��¸��(ÌûS�. �¯�����12,

!>defg�h��i^_fÁ*�ãÂ§[11,12].

2 ��������-	�
��
�����

���
��]��#Å��, efgÃ_��Ä(`Å�Æ�ýÂ�6Ç¾È�6ò

�(É, Ó�ò�WÊr�6ËÌ, ÍÎòüöÏ�efg�wÐ,, ñü)�efg�w(

 [13]. Â§��ýEÑ,Ú(ÒÓ��)��VÅ�ÑÔ, Ò,
���i	���9JK�ý

���Õ¤¥, ��Gâ�^_*­®M	̄ °±M	²³M9´�MË���6Ñé(ð 1~4,

JK�ýïÖ×ØÙ�Ú[12]).

ÛTÜ@��, HI�Ý·��-��×���Ã_½#9Þ·Oßà�t�lá×ì[14],

n�×û����efg�Já�w	Æ�w((â) ã�äÇ��w? ©y���-��×�

�å�-�����Ý/������������12, ��Ê>�¥����78añ»

r3×ö÷ø��×º; ������M, ��-��×û����wäÙæ 10��Øç[8]. q

r, è,JK���h��eÕ, ÙéD���hW<ñ»9ò»�h�#�VÅ����

¿�, ��¶·���h(EF�·)u>�«�((�ý)7ê, ñ0>ëìF×, Ð,a�í

î�-�Uï�, ò0�Y�F-ð�ñ�Ã_×Wò
��ýPó[15]. ���ý�d>B�C-

�D�ý. ����MôÇ¾È�ý Wô.õ�ý �Ñ0öa·���ý9B�C-�D

�ý�E. Ür, ÷§y¯NF, ��12Ê>øùúéû×ü����M jWÇ¾È�6

ò»Z¦�6ý�ÑÉ: 1) Ç¾È�6ò»�6ý�, nGÙ�ýò�9WCX�ý�Wþ

��×�@)������Ù��	y���	���º���	@)	(l�,OeÕ, �

¹(
QR j[16]; 2) ����ü··]-Crete-NC�òd»� Kurdistan-Wþ(�����)-


�@)���ê
Ç�P��Òê
����#�9�7� . áM��¦� !@)a

Tunisia, Crimea, Croatia9�� ChiosÝ��
��P�[17]. ¨��¹�×�����Mt�

�«
(��l�áÌ��ß.

2.1 ���

§��Õ¤¥ , .ñ�LM�ý�a�Þß��(7�S~0.7�S), .ò�ý��ÕØÙ>

6�N[18]. q�Ï�, �ÜME, 9· ���7��
�d �aÐ,, .ò�ý9�LM�

ý�E��Pçl!. ÷§.ò�ý������"ùúXÀ�>÷ø�e4, á¬ÙéD

.ò�ýW\]^�ý9LM�ý�KG, .ò�ý-¬���a 15�N#$.

\]^�ý9ª«��ýü�å��MËÌ%,��Q�>�(. �&ù^'�d�+

,-��×, ��å�(°)äº�Ã������, ­®M���*J������. +ò,

@)ùú��x%y�6P�
��. +ñ�\]^w�º, ÷ø��©,�D����. F

Ü�ñ��­®M���(�a÷ø½��×Wùú½��×�Ñ0��. ÷§���-��

�defg�h���ÑÔ, ÙéD\]^�ýW.ò�ý�KG, -.+,-�h-¬�

ØÙæ> 25�N#$, \]^�ý/(©{�a 25�N�ñ. �.ò�ý90��ý(>?12

-3^g�ý)�E���J9d ���7�w[11].

�¯�ý��i��C<4EKG�5ï, !>6�ñüÆ�ý���5ïfÁ*�ã

Â§. nyLM�ý	.õ�ý		lmC�ý	�7�ý98±-45�ý	GH�ý. Ü
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��LM�ý9GH�ý�E�%,9�:È�� Metcalfe[13]p×: .ñ9GH�E�Ñ,

Ú�a�û(Song Ma)×, �;Ð,a��å�. ��òd»�å�Ð� [19]	��w���

�� Huai Hin Lat äº���<=¦� 9Ï>?@Ck�)�����Ò����M��

KA��O>ÜfÁ*JB�C§, D
{(Song Da)×>��-���(âw�.

����ý(>?��-EF�ý)-¬�añ»r3×ñüý� , �ý����#�i,

!J��������!�Gß; ¨W����ýHIJäû�� 34.1�S�ØÙ¤¥!K,.

÷§���ÑÔ, ���ý9�þ���ý���i��W����ý���(P-.

Cp�ý9ñþ���ý��i���5ï, /ã÷§: 1) øùúéû×L �¬E; 2)

GÙ�ýò�MN[16]. ñNO�ý��i���5ï/ã÷§: 1) =��dNOW³PQ�

h�)���������¹, “�NO�”©{�����LMÐ,[20]; 2) B�C-�D�ý

5�M��W	lmC�ý�
ËÌ[21]. FÜ�­®M, ñNO�ý����(�a	lm

C�ýW\]^-R-^�ý�E.

2.2 ����

­®M��i^_>¯°±M��i^_fÁ*©S�
T. �¯°±M, ��ý��

���
*P��9ò�U . �LM�ý��ÕØÙ> 8.9�N, .ò�ý���ÕØÙ>

14.6�N[18]. .ò�ýòü j��Y�, Z[[ñ�h@)�!��, �¹<òü jUë

ö>÷ø�òr3×. \]^�ýº��_`ö>÷ø��eÕ� Walchia Ð� . ª«�w

�/ã>�
F���, ���P¢��, �¹-¬r3×9ò¾×�E�0Ú��añ�

�×.

W­®M��iPV, ¯°±M��i��/ã�)�nybÏ�: 1) .ò�ýW0�

�ý�E��;Q�ËÐ,; 2) ����ý	���ý	�þ���ý9�NO�ý(>?ò

·NO9 Lut �ý)W�ò�. ���ý���/�	�þ���ý9�NO�ý��QRS

���¹6�QUëÞß��3×ùú��×. �B�C-�D�ý�QXT� 3.4�N ���

ÕØÙ, !>¨��ý��i���5ïfÁ*ØÙÂ§. FÜ, �#�ýòü�wY��Z,

��-��� jUë[\�w]3; 3) ñNO�ýWÊr�6ñ�QR%,, B�C-�D�

ýW	lmC�ý!Q�
ËÌ. c�� Kopet Dagh	^D¨_9òþ���h¸`
a�

w�; 4) bcû��dF9Ze-i���L [14].

2.3 ���

²³M, B�C-�D�ýQW	lmC�ý%,, fD-Êr�6ñ»ý�, ¿¶��

���LMWñNO�ýPËÌ; ����ý	���ý!QD-Êr�6�ñ»ý�. ��-

���¶�����LMÐ,; �d-gh×�w!¶a����LMÐ,. miNO�h	�

��ýòü@)aIMi���. bcû�wQR
��Ð,, c�+ñdÏ9, D
{(â

w���Ð,. �LM�ýW.ò�ý�d»QR jËÌ, ��
��
��, Ñéóô&

á.

2.4 	
�

Ry����LMGHj¦��, Êr�6/(QR78. D
{×��-���(âw

�!QRÐ,. �(âw�������Ð,!©�6$û�k�lmno	.ñ�h���

�
���iÑhTDGC. �7�ýdü�Ze-i��w	��-���, �����QR
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Ð,, <düpqûÝaW45�ý����I�
�6-6ËÌ]3, 78��r{ä>�

��sC���w�, tu�Ó�v��	:w�#×��[14]. ����ýWGH�ý�E�

ËÌxo�Ã��yzë, 78dñr�h1{|}�, á¬!�����ý�78��)

�(
, n~·�k[14].

B�C-�D�ý9Cp�ý�E��w�ÜME-D=�Þ·. ¨©�6��Õ¤¥9

���¤¥TDC}. B�C-�D�ýÜ¬��ÕØÙ> 26.4�N[22], á¬B�C-�D�ý

ñ»@)�/, ~òü@)�!��, �¹B�C-�D�ý�T�a3×(ùú)9ò»r3

×(ö÷ø)��×�Ñ0�. Cp�ý������ÕØÙ> 28.3�S[23], <������!,

�¹Ü¬6�añ»r3×.

�õÓ, defg�h��-�����i,&íJ"Ý��e4, <78	��WÇ¾

È�6ò��ý(É, Ó��Uò�JK. ����, �Mò��ô.õ�ý ~Óä8�«

�
���iOÏ�P��£��ý , c�6��E¿�¶P%,, �Ó��"Ý�,&.

GHj¦�Tdr�6/(78. GHj¦�, ñü)��ý !Q jòU, Uë)��"

Ý���.

3 ��������	
��

����µGâ�M����/12���4��. efg�h­®M	̄ °±M	²³

M9´�M����µ^_(ð 1~4)/ã�ØÙ)����µ·�	Â§�¯��i^_9)

}¹V�Ï�})�. ���	�����µ��M, HI���«���12��. �Ï�,

���Ç����Q�Ë�����dF_�×�; q�Ï�, �
��I©S���µ^

_ÜçP�öÄ. T���µ��¦�Ì9j¦e4¿l�F>����~��, >�v)

}½Ni^_��µ�ï*
T.

­®M��µ(ð 1)�=�e4��µ��efg�º»78�«����¬��µ, ~

f��¬��µWË��µJöT���½. ��5,��6��(òU9ôÇ¾È�ý 

�9ò�U, �efg�!��(òU, ¨¶���µ��9�µ,&u@P����. F~,

¯°±M���µ,&(ð 2)õ\@*W­®M��µ,&P¹º�e4, c���¬��µ

��(½Ï��J¹õ¿�. GÙ�ýò�áM�#Ò����©{Wefg�º�µ�¦

���µJK(ð 2). 5,�6·ü��µ©�6ò�·»�P��#��(�Sä)TD C.

6�(�7, ��µ,&WQ¡
���iÑh!8>K,[24].

½�	����, 9òU¦��efg��¢Uë�Þß�h(ð 3). �£]¤�B��

��Cdefg�ºòU��ý���, �efg�º���
78A«���µ, ò��

»Ñ¥¦¬�Ï9µ¦, ñ��»Ñ¥�¬�Ï9µ¦. ~f, efg�9È��º����

µ(G�©{�P¶�£�. ½GHj¦�������(ð 4), defg�º»GH�ýO

WÊr�6P§ËÌ¨�, ©ªefg�WË��µ��	�µ�«¬^�L , á¬���

efg��òU, �¦¬�Ï9���µ>/��µ),&��efg�º j78.

4 
�-�������������

�Vð 1~4 l­7@, ��-���defg�h����µ,&����8F�W��
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i��®¯PK. ���°M, ô.õ�ý �a�ÞßàØÙ�h, ���	��	�þ�

�O�ý�añØ 30�Ù��, �efg�Þ·=�. �efg�º��µ©�¦±�ØWË

��µ��(ð 1). ����GHj¦��, ���O�ýWÊr�6ñ»�6ý�ËÌ, �

efg���, ñü)78��efg�=>��, �efg�º��µ!©�¦±�ØW

Ë��µ��(ð 4). c��GHj¦�I, ���O�ý�òUlc²³*¨Í����M

´Q¢£����µ��,&, !µ¶(Ò©ª)*efg�9È���E�(�·Þ·�)�µ

��©ß. F~��	����ME, 78A«P��£�	¶PÑÉ��µ��(G(ð 3).

�¼Î��78�Ì�12�¹, AÍ6�Ñé,&=J�a¸�¹º�¼Î��, �

Í�6ý�aÞß�h, ¿»RÚÏ9Ñé; q�Í�6ý�aàØÙ�h, Þß�h>��

��û¼§[6]. ��
�LM78�	ñò9Vé�5,��6, Þ·�bc½¾ñ	òA8;

áMefg�/(�a�Þß�h, ¡añ	òAü6ý�E. F~, ��-���Ë�6�Ñ

é,&í¿¸�¹º¼Î¸�����ix%. qr, �(9ò�U�5,��6����

�M, �T�a�ÍÞßñ	òAü6����aPO��À�Á[6], efg�;!�T�a

Þß�h. "���iFå���, efg�;�£����µ(G�78, �¼Î��(Ì

�����M`a8²8>wÓ.

FÜ, efg�h��-�����i���ÍÎ*Ë���µ,&�����, ��i

��9��µ,&���!êÂ���*������, e���a�Þß�h��efg

����9�£��µ(G�78, ©{�¶��-����¸¼Î��(G�9:ù�KÃ

Få. c�, ��i��W�������ÍÚ½KGã�»Ú½KG�ÄU�Y12. 6�

�óô7, �	�
���"ùúD÷ø������, lÅ�)�efg�h, �ñ8�h

!8>¹õ, ~fW��G-��G0ÚK,[25], ÛTÆp. qr, ���-����E���

�$%W�
�LM
�:;$%�+,KGQR�Do��KÆ[26], c�Ç��Jêaæ

¹; �	�
���<È�º$%, n�
UÉ$%	ÊË$%	Ì�Í�$%	���/$

%9Õ½Î�$%O, W�¯��i	���9������E�8F5G!ÛTU�Y1

2.

�� ������, ��	
��
������������������� !"�

�#$%&'�()&*+,-./012, �34567.

� � � �

1 Yin H F, Tong J N. Multidisciplinary high-resolution correlation of the Permian-Triassic boundary. Palaeogeography,

Palaeoclimatology, Palaeoecology, 1998, 143(2): 199~212

2 ���, ���, �	
, �. �
��-����������. ��: �����, 1991. 1~180

3 Jin Y G, Wang Y, Wang W, et al. Pattern of marine mass extinction near the Permian-Triassic boundary in South China.

Science, 2000, 289(5478): 432~436

4 Ziegler A M, Michael L, Hulver M L, et al. Permian world topography and climate. In: Late Glacial and Postglacial

Environmental Changes��Quaternary, Carboniferous-Permian and Proterozoic. New York: Oxford Univ Press, 1997.

111~146

5 Crowley T J. Pangea climate. In: Pangea: Paleoclimate, Tectonics and Sedimentation during Accretion, Zenith and Breakup of



� � 9� 	
��
 ��-�������������������� ! 759

a Supercontinent. Geological Society of America Special Paper 288, Boulder, Colorado, 1994. 25~39

6 Parrish J T. Climate of the supercontinent Pangea. The Journal of Geology, 1993, 101: 215~233

7 Ziegler A M. Phytogeographic patterns and continental configurations during the Permian Period. In: Palaeozoic

Palaeogeography and Biogeography. London: Geological Society Memoir 12, 1990. 363~379

8 � !, "#$, %&'. ()*+-,-./01�-���234567�89:. 7�8;<, 1999, 1(3): 13~18

9 =>?. 7@A;BC. ��: �����, 1992. 98~107

10 Yin H F, Peng Y Q. The Triassic of China and its interregional correlation. In: Permian-Triassic Evolution of Tethys and

Western Circum-Pacific. Amsterdam: Elsevier, 2000. 197~220

11 � !. DEFG�H��-���7@AEIJK7�89:. �LM;, 1999, 24(1): 13~20

12 Yan J X, Yin H F. Paleoclimatic constraints for Early Permian paleogeography of eastern Tethys. In: Permian-Triassic

Evolution of Tethys and Western Circum-Pacific. Amsterdam: Elsevier, 2000. 1~15

13 Metcalfe I. Gondwanaland dispersion, Asian accretion and evolution of eastern Tethys. Australian Journal of Earth Sciences,

1996, 43: 605~623

14 NOP. (Q)R7EFGST.. ��: M;���, 1998. 1~231

15 UVW. XYZ[)�R\SEI��]^_-`abcdef. ghXYZ[ijklmn;opCkC?q. ��:

M;���, 1992. 263~271

16 Brookfield M E. The Himalayan passive margin from Precambrian to Cretaceous times. Sedimentary Geology, 1993, 84: 1~35

17 Blendinger W, Furnish W M, Glenister B F. Permian cephalopod limestones, Oman Mountains: evidence for a Permian

seaway along the northern margin of Gondwana. Palaeogeography, Paleoclimatology, Palaeoecology, 1992, 93: 13~20

18 Zhao X X, Coe R S, Gilder S A, et al. Palaeomagnetic constraints on the palaeogeography of China: implications for

Gondwanaland. Australian Journal of Earth Sciences, 1996, 43: 643~672

19 Laveine J P. The distribution of Eurasiatic late Paleozoic floras: a main tool for paleogeographic relationships.

Biostratigraphy of Mainland Southeast Asia: Facies & Paleontology, 1993, 2: 347~359

20 �	
, %rs. DtuST.6mvEw. �LM;, 1997, 22(4): 339~342

21 xyz, {|}, ~��. X&��)�O�\S�#EI. ��M;, 1997, 32(1): 37~46

22 ���, Watts D R. XYZ[67��ij. �: XYZ[����. ��: M;���, 1990. 242~281

23 ^��, ��
. 7���)Y��JEFG��. ����;�;<, 1987, 14(1): 65~79

24 Archbold N W, Shi G R. Western Pacific Permian marine invertebrate palaeobiogeography. Australian Journal of Earth

Sciences, 1996, 43: 635~641

25 McLoughlin S, Lindstrom S, Drinnan A N. Gondwanan floristic and sedimentological trends during the Permian-Triassic

transition: new evidence from the Amery Group, northern Prince Charles Mountains, East Antarctica. Antarctic Science, 1997,

9(3): 281~298

26 Bowring S A, Erwin D H, Jin Y G, et al. U/Pb zircon geochronology and tempo of the end-Permian mass extinction. Science,

1998, 280(5366): 1039~1045


