246 D 2005, 35 (3): 246~251

*
k% .
Cheng Hai
( , 430074; , 430074;
, 710075; Department of Geology and Geophysics, University
of Minnesota, MN55455, USA)
C14~Cas, Ciss Co,
, ( HI1).
[17.18]
1-3 [4.5]
6~8 [9]
[9~13] [201
[14] [15] [16]
2004-04-20 ,2004-12-15
* ( : 40232025, 90211014) ( :91018)

** E-mail: shuchengxie@hotmail.com

SCIENCE IN CHINA Ser. D Earth Sciences


mailto:shuchengxie@hotmail.com

247

HS-2

(110°42"29"E, 30°45'18"N),

250m,  10~30m,

A A

i | N

nfl nﬂ ool

nl nﬂ n:.[lgn

ool o
LENE B Eh B m S S m m i |

o o n a
LI B R B S B m p m e |

n0A0 0 oollon

1'-1"'D'r-r=1'-1ﬂ'r='rn1'-'r=1
14 16 18 20 22 24 26
15 17 19 21 23 25

5

205 m,
. HS-2

Fo TP TNEREIEER/cm

0.30~1.00

1.00~2.00

2.00~3.75

3.79~5.15

5.15~6.85

6.86~9.25

9.25~13.8

13.80~16.28

16.28~17.95
(HD)

C16:]

www.scichina.com

120 m
24 cm,
18
, 29 cm
1
FEAFTEREIFRE/cm
19.95~19.5
11 T B, - B
19.50~21.5
I]IEI IHIJ]I T T IDIEIGI T 1
21.50~23.80
nlnl IH J—|I Inl LI T Inl
23.80~26.24
I-III-II T 71 T 7T T lnl IHI T 1
26.34~29.00
I-III-II T IJ-ll Inl T l"lnl IHI
33.55~37.86
Ol el etms,
46.80~48.80
CER UL P B
51.96~55.20
60.30~61.70
I]IDI T IJ]I Inl T IEIDI ISI
TiE
14 16 18 20 22 24 26
1S 17 19 21 23 25
ey GaKi
CIS:I

62 cm,



248 D 35
100 ,
72 s ,
, BSTFA >
s - (GC/MS)
) > 261
b b 9 [E
( 400 5 ) s
9 2 b
[28] [29]
GC/MS HP6890 HP5973
. : HP-5MS (30 m
x0.25 mmx0.25 pm), 70 3  /min, s
280 , 20 min, 300 R
1 uL, . R
70 eV, GC MS 280 S
GC/MS , Cis Cig ( 1,2,
m/z117
2 9
3
Ci4~Cys, Cie, Cy. >
,  Cx C 3,
( 1). U-Th ,
15.4~16.2 kaB.P.,
s H1 15.4~16.9
>Cy)( D). kaB P03, H1
5 (>C20) 3329 5
[21.22] Hi
Ci~Cyg , Ce2224,

[25]

> >

SCIENCE IN CHINA Ser. D Earth Sciences



249

160

S «CIT0+¥11°0C
— 160°0FTCS 61
: u/ $80°0F 1TH61
oo ILI'0F 0T 61
6S1'0F 90161
F «$80°0F9¢CI'LL
—_— [ \O
Iz —> -
4 960 0F 11¥ ¥
< 18600 c€Ttl
E e
T 4SS0+ 96911
r <« 6L0'0F858°01
T T Y e S e 2
< x° o < oo O =t
< — — | ] |
i = |
0:91 9 1191 2%/O0g; 9
r ro
v
£ 5
~ = — = —
7 i g Tl
% .ml&.\. w = n
< & g
L L O
=+ £
£
Jfirj
Py
&8
L | = 0K
<
Se
— L - — .o
om cmg| ™
=
BBy HERBY

FEX10Ya
(%o)

(m/z117)

U-Th

[33]

[34]

[33]

b
35.36

H1)

[34]

[20]

www.scichina.com



250

35

YD, B/A , HI ,
201
HI1 ,
[34]
,HI
201

Dorale J A, Edward R L, Tto E, et al. Climate and vegetation his-
tory of mid-continent from 75 to 25ka: A speleothem record from
Crevice Cave, Missouri, USA. Science, 1998, 282: 1871~1874

, D,
2000, 30(1): 81~87
Wang Y, Cheng H, Edwards R L, et al. A high-resolution abso-

lute-dated late Pleistocene monsoon record from Hulu cave, China.

Science, 2001, 294: 2345~2348

Baker A, Smart P L, Edwards R L, et al. Annual growth banding

in a cave stalagmite. Nature, 1993, 364: 518~520 [DOI
- . D

30(3): 239~248[PDF

Goede A, Volgel J C. Trace element variations and dating of a late

, 2000,

Pleistocene Taosmanian speleothems. Palacogeography Palaco-
climatology Palaecoecology, 1991, 88: 121~131[DOI

Roberts M S, Smart P L, Baker A. Annual trace element variations

10

11

13

14

15

16

17

18

19

20

21

22

in a Holocene speleothem. Earth and Planetary Science Letters,
1998, 154: 237~246[DOI]

Finch A A, Shaw P A, Weedon G P, et al. Trace element variation
in speleothem aragonite : potential for palacoenvironmental re-
construction. Earth and Planetary Science Letters, 2001, 186:
255~267[DOI]

Baker A, Genty D, Smart P. High-resolution records of soil humi-
fication and paleoclimate change from variations in speleothem
luminescence excitation and emission wavelengths. Geology,
1998, 26: 903~906[DOI]

Baker A, Caseldine C J, Gilmour M A, et al. Stalagmite lumines-
cence and peat humification records of palacomoisture for the last
2500 years. Earth and Planetary Science Letters, 1999, 165:
157~162[DOI]

Shopov Y Y, Ford D C, Schwarcz H P. Luminescent microbanding
in speleothems: High-resolution chronology and paleoclimate.
Geology, 1994, 22: 407~410[DOI]

Rameseyer K, Miano T, D’orazio V, et al. Nature and Origin of or-
ganic matter in carbonates from speleothem, marine cements and
coral skeletons. Organic Geochemistry, 1997, 26: 361~378[DOI]
McGarry S F, Baker A. Organic acid fluorescence: application to
speleothem palacoenvironmental reconstruction.
Science Reviews, 2000, 19: 1087~1101[DOI]
Sachs J P, Anderson R F, Lehman S J. Glacial surface tempera-
tures of the southeast Atlantic Ocean. Science, 2001, 293:
2077~2079[DOI]

Huang Y, Street-Perrott F A, Metcalfe S E, et al. Climate change

Quaternary

as the dominant control on glacial-interglacial variations in C3
and C4 plant abundance. Science, 2001, 293: 1647~1651[DOI]
Xie S, Nott C J, Avsejs L A, et al. Molecular and isotopic strati-
graphy in an ombrotrophic mire for paleoclimate reconstruction.
Geochimica et Cosmochimica Acta, 2004, 68: 2849~2862[DOI]
Franzmann P D, Patterson B M, Power T R, et al. Microbial bio-
mass in shallow urban aquifer contaminated with aromatic hydro-
carbons: analysis by phospholipid fatty acid content and composi-
tion. Journal of Applied Bacteriology, 1996, 80: 617~625

Green C T, Scow K M. Analysis of phospholipid fatty acids
(PLFA) to characterize microbial communities
Hydrogeology Journal, 2000, 8: 126~141[DOI]
Holland H D, Kirsipin T V, Huebner J S, et al. On some aspects of

in aquifers.

the chemical evolution of cave waters. Journal of Geology, 1964,
72:33~67

Xie S, Yi Y, Huang J, et al. Lipid distribution in a subtropical south-
ern China stalagmite: a record of soil ecosystem response to paleo-
climate change. Quaternary Research, 2003, 60: 340~347[DOI]
Kolattukudy P E. Cutin, suberin and waxes. In: Stumpf P K, Conn
E E, eds. Biochemistry of Plants. New York: Academic Press,
1980. 571~645

Colombo J C, Silverberg N., Gearing J N. Lipid biogeochemistry
in the Laurentian Trough 1. Fatty acids, sterols and aliphatic hy-

SCIENCE IN CHINA Ser. D Earth Sciences


http://dx.doi.org/10.1038/364518a0
http://www.scichina.com/zk/zd/0003/zd0239.pdf
http://dx.doi.org/10.1016/0031-0182(91)90018-M
http://dx.doi.org/10.1016/S0012-821X(97)00116-7
http://dx.doi.org/10.1016/S0012-821X(01)00253-9
http://dx.doi.org/10.1130/0091-7613(1998)026<0903:HRROSH>2.3.CO;2
http://dx.doi.org/10.1016/S0012-821X(98)00258-1
http://dx.doi.org/10.1130/0091-7613(1994)022<0407:LMISHR>2.3.CO;2
http://dx.doi.org/10.1016/S0146-6380(97)00008-9
http://dx.doi.org/10.1016/S0277-3791(99)00087-6
http://dx.doi.org/10.1126/science.1063584
http://dx.doi.org/10.1126/science.1060143
http://dx.doi.org/10.1016/j.gca.2003.08.025
http://dx.doi.org/10.1007/s100400050013
http://dx.doi.org/10.1016/j.yqres.2003.07.010

251

23

24

25

26

27

28

29

drocarbons in rapidly settling particles. Organic Geochemistry,
1996, 25: 211~225[DOI]

Carrie R H, Mitchell L, Black K D. Fatty acids in surface sedi-
ment at the Hebridean shelf edge, west of Scotland. Organic Geo-
chemistry, 1998, 29: 1583~1593[DOI]

Claustre H, Marty J, Cassiani L, et al. Fatty acid dynamics in
phytoplankton and microzooplankton communities during a spring
bloom in the coastal Ligurian Sea: ecological implications. Ma-
rine Microbial Food Webs, 1989, 3: 51~66

Volkman J K, Barrett S M, Blackburn S I, et al. Microalgal bio-
markers: A review of recent research developments. Organic
Geochemistry, 1998, 29: 1163~1179[DOI]

Bekins B. Preface-Groundwater and microbial processes. Hydro-
geology Journal, 2000, 8: 2~3[DOI]

Northup D E, Lavoie K H. Geomicrobiology of caves: A review.
Geomicrobiology Journal, 2001, 18: 199~220[DOI]

Riding R. Microbial carbonates: the geological record of calcified
bacterial-algal mats and biofilms. Sedimentology, 2000, 47:
179~214[DOI]

James J M, Patsalides E, Cox G. Amino acid composition of stro-
matolitic 1994, 12:

stalagmites. Geomicrobiology Journal,

30

31

32

33

34

35

36

183~194

Rithlemann C, Mulitza S, Miiller P J, et al. Warming of the tropi-
cal Atlantic Ocean and slowdown of thermohaline circulation
during the last deglaciation. Nature, 1999, 402: 511~514[DOI]
McManus J F, Francois R, Gherardi J-M, et al. Collapse and rapid
resumption of Atlantic meridional circulation linked to deglacial
climate changes. Nature, 2004, 428: 834~837[DOI]

Yuan D, Cheng H, Edwards R L, et al. Timing, duration, and tran-
sitions of the last interglacial Asian monsoon. Science, 2004, 304:
575~578[DOI]

Meyers P A, Ishiwatari R. Lacustrine organic geochemistry: an
overview of indicators of organic matter sources and diagenesis in
lake sediments. Organic Geochemistry, 1993, 20: 867~900[DOI]
Smith A E, Morris I. Synthesis of lipid during photosynthesis by
phytoplankton of the Southern Ocean. Science, 1980, 207:
197~199

Reddy C M, Eglinton T I, Palic R, et al. Even carbon number
predominance of plant wax n-alkane: a correction. Organic Geo-
chemistry, 2000, 31: 331~336[DOI]

Harris P, James A T. Effect of low temperature on fatty acid bio-
synthesis in seed. Biochim Biophys Acta, 1969, 187: 13~18

www.scichina.com


http://dx.doi.org/10.1016/S0146-6380(96)00115-5
http://dx.doi.org/10.1016/S0146-6380(98)00160-0
http://dx.doi.org/10.1016/S0146-6380(98)00062-X
http://dx.doi.org/10.1007/s100400050002
http://dx.doi.org/10.1080/01490450152467750
http://dx.doi.org/10.1046/j.1365-3091.2000.00003.x
http://dx.doi.org/10.1038/990069
http://dx.doi.org/10.1038/nature02494
http://dx.doi.org/10.1126/science.1091220
http://dx.doi.org/10.1016/0146-6380(93)90100-P
http://dx.doi.org/10.1016/S0146-6380(00)00025-5

	湖北清江和尚洞石笋脂肪酸的古气候意义*
	谢树成①**  黄俊华①  王红梅②  易  轶①   胡超涌①  蔡延军③  Cheng Hai④
	关键词    生物标志化合物  生态系统  微生物  石笋  古气候  第四纪



