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Ô��������ÕÖ� �×Ø��ÙÚ½�ÛI, /Ü�ÝÞ�ß�@��º5àá

�âãäåæ�çèéêëìN-íìN�����, îïÃ�7ðV. Hñò7#��t�

01��, óôõö�������ÕÖ� �çè���÷ø.

1 ��������	
��

ùúOûüýþ���. 01�7����D�í�@x	í,
Çí���, 	

9

:���		�m�, E����, 9:��){���tPD�� D�� ]ÕÖ� �

�ª��)I. ��	m�£�	��@, 01�ÕÖ� (f��)9:#$<��	� �

�
��@», #¸�f���»D½d�. Hñä01�� ¶(â���� ¹!"�#

$%� D
��@(29°09&50'N, 114°41&53'E; 29°09&48'N, 114°42&13'E).

� ¶(�VB�e�·��. �p()��, Hñä01�d·� ¶(�d*,+

ùú#,åæ�$-.(Blake)�²/0(Emperor)d·�­1Ú7]2�/$34Ì(H567

2�º8�9:E). c�� ¶(�VB;T�<=­>\. ²/0�­1Ú�2�/$34

Ì?@â�	
�@ÕÖ� ë¼, S7\�ABCÕÖ� P�|)DE, F�S7ÎÏ

Ð	
�@ÕÖ� P�WíbG(H 1). IJ, KªPâÃpØLMBNTOP. �� P

7½���tP�7UVBN, ��HñoQóõö� P#��t�X��(). ÕÖ�

 Pë¼R\ÕÖ�m�GSÃSf�T�#.

<� ¶(�UVD
W@X;pY#,ùú, Z·ùú�ø[S��� 15~30 cm. � 

��@»�� ä\]�@ABCÇ��^ , _ùú[S`Ç���(·¸ùúX;[S*

40 cm). ùúabc, rdj 80î7½, Z· 150~200 g�� ùúrefgh<ijk;u

�k; 56 h, òk;lmnoó. ��p¥� @P�q�pYA��r, oóc�ùú|s

tuvAc, f BSTFAww�, exf+ GC-MS#,.

�� @P�pYA���¥, _�y·¦�z{FG�|}�~��j<ó:�. ä

f���ó�d�, ���u�f�l��, �fïf���������. ��ùúx� 

ùú�Wf+. ��ùúÍÞ���Hñäõö���#��t.

�ÇÀ�-A�(GC/MS)#,XfHP6890{�ÇÀ�xHP5973{A��f�. À�ÙÚ:

HP-5MSt���©�(30 m�0.25 mm�0.25 µm), �� 70�, ��DE 3�/min, �� 280�,

���� 20 min, fù �S 300�, fù� 1 µL, ¡��¢�. A�ÙÚ: £�¤¥¦, £§

Þ� 70 eV, GCx MSx �S 280�.�

2 	
����

� ��ghuv¨A©����, ��� 8.2~36.7 µg/g, /ª«¿ ¶(�¿ P��

Ã� 1~2 ¬. ­f GC/MS F� ���C®¯�#��t ¡, °± C14~C33 ?Áw²D

C8~C22�³?´µ¶DC12~C30�³?´µ·DC21~C31 α-?Á´µ¸.�

?Áw²�¹�#$éê� C14~C33, 7 C17(� C18)� C29(� C31)�9º�»º{#$, ¼

½< C237»6p}~�¾¿ÀÁ(H 2), ¹ÀÁa� CPI Â� 1.4~2.9. F?Áw²�#$�

�OÃ, =�ÄÅO¦, =�, 7 C16(� C17, C18)�9º��¹�?Áw²O¦�ÆÇ¡�L

YI, 6p}~¾¿ÀÁ�È¹�?Áw²O¦�ÈLvI.
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� 1 �������	
�� C27/C31
 C15~21/C22~33� V28-238�������[20]�����

BLK, �������(−0.10 Ma); EMP, 	
�����(−0.49 Ma); B/M, ��/
���(−0.73 Ma); U-Ja, ������

�(−080~0.82 Ma); TL, �����; MP, �����; ������� !"#$%&'()*+%,, -./0"#'

()*��12[9]3��45, -6/0"#'()*�������45, 0.36 Ma(TL)789:, ;��3<= 4~20�

>?@ABC/D
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�³?´µ¶�¹�#$éê� C8~C22, ¥�ùúÃp�¥�� C24~C26(H 2), 9º¹�

� C16, 6p}~�¿¾ÀÁ, ¹ÀÁa� CPI< 5.57». ÆÇ¡�LYI��³?´µ¶6

p C14~C22¹�#$, 9º¹< C16�� C18; ÈLvI�É� C16� C18�J, Ãp9º< C24

� C26�È¹�(C24~C32)��³?´µ¶. ÕÖ� ���C��³?´µ¶�#$��^_

C<� �ÆÇ¡�LYI�� ��³?´µ¶ÊË�Ì�ÀÁ. c <ÍÇ@P�QR

È¹�´µ¶�#$`<ÎÇ|)�ÏÐF[19]. �³?´µ·�¹�#$éê� C12~C30, 9

º� C16(� C18)� C28, 6p}~�¿¾ÀÁ(H 2). �³?´µ·�#$��7n�� ÄÅ

O¦, ÑpOû�LÆÇ¡, Òp¦�ÈLvI�Ó. α-?Á´µ¸�¹�#$9:� C21~C31,

7 C29�9º, 6p}~�¾¿ÀÁ(H 2).

� 2 ��������� �!�"#$%�(C18iso: C18&'()*+)

3 ��������	
��
���������

Hñ� ¶(�#,ÃÍmn�pX��()��á#��tO�, �R\ m/z85 A�
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À�H�º()AB, ?Áw²�d·/Â C27/C31� C15~21/C22~33<d·�@� ¶(�Ân

C�pÔÕ�Ö×(H 1). p()��, ÜÑ<ÕÖ� Pë¼�Ö×x V28-238 5àá�â

ã��ËÌ6p�@�S�/­(H 1). º�Hñ9:õö� Pë¼���ØÙ, <�VG

S»ÚÉ�ÛÜSD|)�
L�ãÝÞ?Áw²�/ÂmY��. ?Áw²�c ÔÕ­Ö

×xYI¦���� ��fp<.

3.1 ���

nC#�pY@è�Z�01~æ, ßHvI�?Áw²7 C27�9º, �àHvI�?

Áw²7 C31�9º
[21~23], ?Áw² C27/C31/Â��xßH�àHvIÇ����<
l<

ÎÇ|)I01�Æ�[Å[21]. <�áª�â£nCÎÇ|)I�[23], È=Í¦pYAFß

H��àHW, |)I�?Áw²�9ºÇø@F C27 �E C31. ã��ä���vå��n

C æpY#��#,`[Å�c�ô. ��, � ¶( C27/C31 /Â�ÔÕ­��Åç»�

^_�ßHvIxàHvI�Ç���. º�, � C27/C31/Â�ÈÂ(ßHvIèÀÁ)û"

é�ø�5àá�âã�ê(×)N.

?Áw² C15~C21xÆÇ¡�LYI¦p<, � C22~C339:OûÈLvI, ��, ?Áw

² C15~21/C22~33^_��LYIxÈLvI�Ç���.

3.2 �����	
��
�

� @P\]�ëì�� ��f. íÄî�, � @P��#��t�=ïA<\]

�ëì�� ��fcðñ½O�, � ��fðV��·�ÅIÛY����ò÷(ó±�

���r), ���¡�ÅI`ôÛY}~���ò÷. ��, É�YIõ6���ô�Ð?

Áw²/Â���7J, x� �FGÇö��ª�f, �¸���D�YI÷ø�fL`ô

�Ð#��t/Â���. �����fùú�ût�#���#��t, C15~21/C22~33/Âð

Vü���f�ò÷ . º�<êNDý����WN , � �ëì , ���fþë , Þ�

C15~21/C22~33 /Âý�. cx5àá�âãêN�ø��� C15~21/C22~33 /ÂÇ�(H 1). È",

�YI÷ø�f`�Þ�?.

:�(��, ���fSÞ�¹�/�x���
I(±?Áw² C27 � C31)pQ�ÞÇ

��ò÷, ÜÑ�/ÂSÞ�É�c ���f�ò÷. ��, ¨©���fSÞò÷��·

�ÅIC27�C31�����, /ÜÑ�/ÂSÞ<�VGS»�É�c�ò÷. ��, ���

f� C27/C31/Â�ò÷SÞ��.

3.3 ������

ÕÖ� YI¦���Dx� �FGÇö����fD�YI�fL¹ex�íx@

x����p<, ÝÞ�cª#��tabx��abpÇ�����Á. ��¿ @P�

2�~æ, ¿ ��Eå-Ô��	�
�aëS�ab, �½, ¿ ��Ex5àá�âã

6p�@�S�/­, `é��, 	�
�aëSx5àá�âã6pS�/­. �����

��ÕÖ� �<	�
�a�f½�E�, ��, 6p��aæ()�ÕÖ� #��t

x5àá�âã��ËÌ6p�@�S�/­`�û"�.

�67@�, C27/C31/Â9:ü��YI¦Ç
���ò÷, � C15~21/C22~33/Â�ox

��YI�Ç
��p<, �½Ãx� �Çö����fD�YI÷ø�fp<. cSÞ�

d·/Â<¶(�����:ç�ø�
���. 67é C27/C31 /Â��, �ÈÂ#¸�ø
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�á�âã� 5, 13� 15 ·��, ^_c ·��<ä#,�êN(5, 11, 13, 15, 17, 19)��

ê, cx=y¢7�#,��Å�. �¸@, 13~15 ���êN<��¿ @P�ÂnÆÇÈ

ëì, ��������7	ÒÓ°<�¨� Ù©(S5), �b�P<¿ @P�#��/�

��ÇÈó:�@â. p()��, 5à|)I�á�âã	 5��ÃS7f�T#C a, b, c,

d� e 5·����, dÙ#��tËÌ`pä^_. á�âã 17� 19��d·êNÇ/, 17

��¼�ê, p()���ø�W� C27/C31/Â`�È, �< 19 ���/Â�È, á�âã

ËÌx#��tËÌ�Å.

7»#��t��ËÌ^_C, ¨©����ÕÖ� �×ØÙÚ½�ÛI, /�}~,

×ØÙÚ½��������ùüQº5àá�âã��ËÌä^_�çè��Ö×��×,

� @P�EFG�YI���`�ùüçè��Ö×�ò÷. ±�, ������ @P

`òx�����¿ @P�ù, Þ���çè���ÔÕ­��, �çè��01�Ò�

�ÂÆ�(�01¢7.

4 ��

üý��� ¶(åæ��������� @P���Q ¡/�®¯�#��t,

¨©cª#��t����, �½üëì� ��f�ò÷, /=����V�#��tO

�Ã��@@�°�p<çè���� . =�, ?Áw²/Â C27/C31� C15~21/C22~33x5à

á�âã��ËÌ	 4~20��6p�@�S�/­. ����� #��t2��56!ò

������vå�������, �¸�	�
�a�01ÛYò÷.

�� ��������	
��
������ GC/MS����	���(��)��

���� . !"#$%&'()*+,-(./0,-123456789:;.

� � � �

1 ���, ���, ��	, 
. ��
��
����. �����, 1995, 15(3): 267~275

2 ���, ���, ���. ����� !"#�$. "%&', 1999, 54(3): 193~203

3 ( ), *+,, -.�, 
. /012-��3456789:;<=>?@AB. �C&', 1995, 32(DE): 177~183

4 � F. GH"I�JKLMN"OPQ56RRSTU56. "O&VW, 1998, 22(2): 137~142

5 -.�, ( ). ��XY������Z[�$=\]��. �����, 1995, 15(2): 107~116

6 �^_. ��XY����`1�a. �����, 1993, 13(1): 75~84

7 bcd. efX�`1�a. �����. 1991, 11(1): 1~8

8 ghi, j+k. ��XY�����"O. �����, 2000, 20(2): 182~185

9 *lm, nop. qrst��3uv��="O&��. "O&VW, 1997, 21(3): 226~232

10 nop, *lm, wxy. z{|}~����Z[���=��. "����', 1997, 16(12): 55~58

11 ���, ���, ( ). qr��������O=z{|�����@AB. ���p�&', 1997, 14(1): 41~48

12 ���, �W�, ���, 
. ����N������= �z¡¢£��� }��|=¤¥�����&��D¦, 2002,

32(1): 28~35

13 ���, Evershed R P. §¨}��|©ª«¬�$�p�­®=¯°. �&±', 2001, 46(1): 1~5

14 ���, j²³, ´Lµ, 
. ¶·��¸¹º»k"I¼�78�=«¬�Z[AB. ���&, D ¦, 1999, 29(5):

457~465

15 ½�¾, ¿ÀÁ, (&Â, 
. Ã:ÄÅÆ(Ç)ÈÉ2��=lÊËÌ�Í@.�«¬AB. �&±', 1998, 43(10):



Î � 5 � ����: ��	
��
�������������� 417

1090~1093

16 Street-Perrott F A, Huang Y, Perrott A, et al. The impact of lower atmospheric CO2 on tropical mountain ecosystems. Science,

1997, 278: 1422~1426

17 Xie S, Nott C J, Avsejs L A, et al. Palaeoclimate records in compound-specific δ D values of a lipid biomarker in

ombrotrophic peat. Org Geochem, 2000, 31: 231~235

18 Heras X, Grimalt J O, Albaiges J, et al. Origin and diagenesis of the organic matter in Miocene freshwater lacustrine

phosphates (Cerandya basin, Eastern Pyreneos). Org Geochem, 1989, 14: 667~677

19 Meyers P A, Benson L V. Sedimentary biomarker and isotopic indicators of the paleoclimatic history of the Walker Lake basin,

western Nevada. Org Geochem, 1988, 13: 807~813

20 Shackleton N J, Opdyke N D. Oxygen isotope and palaeomagnetic stratigraphy of Equatorial Pacific core V28-238: Oxygen

isotope temperature and ice volumes on a 105 year and 106 year scale. Quaternary Research, 1973, (3): 39~55

21 Cranwell P A. Chain-length distribution of n-alkanes from lake sediments in relation to post-glacial environmental change.

Freshwater Biol, 1973, 3: 259~265

22 Meyers P A, Ishiwatari R. Lacustrine organic geochemistry: an overview of indicators of organic matter sources and

diagenesis in lake sediments. Org Geochem, 1993, 20: 867~900

23 Cranwell P A, Eglinton G, Robinson N. Lipids of aquatic organisms as potential contributors to lacustrine sediments. Org

Geochem, 1987, 11: 513~527


