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Characteristics and Significance of the Cold Seep Carbonates from the
Datangpo Formation of the Nanhua Series in the Northeast Guizhou

ZHOU Qi"?, DU Yuan-sheng', WANG Jia-sheng', PENG jia-giang’

1. Faculty of Earth Sciences, ChinaUniversity of Geosciences, Wuhan 430074, China
2. Geological Team 103, Guizhou Bureau of Geology and Mineral Resources, Tongren 554300, China

Abstract: In the Northeast Guizhou and its surrounding, a series of black shales covering the till sheet of Tiesiao Formation
which is thought to be formed during the Sturtian, distributes at the bottom of Datangpo Formation, lower Nanhua Series,
Neoproterozoic. Generally, the lower part of the black shales is mainly composed of carbonate such as dialogite, dolomite
and so on, near the center of a succession of syngenetic fault basins. Through the studies of the carbonate outcrop in this ar-
ea in terms of the field structure, mineral components and the characteristics of carbonate, oxygen and sulfur isotopes it is
show n that sulfur isotope presents distinct positive excursion in contrast with carbonate isotope that indicates an intense neg-
ative excursion. In addition, a mount of stomatal dialogite and significant structures like mud volcano, diapers and so on
have been found. Based on the above features the studied carbonate is supposed to have come into being under the same
mechanisms as modern cold venting carbonate on the sea floor via the seep and release of gas hydrate and the environmental
mutation. Therefore asimple conclusion is obtained that the carbonate for research is possible to be generated on the ancient
ocean floor in the Proterozoic as the deposition of cold venting carbonate because of the gas hydrate seep. This study widens
the research areas for the ocean floor gas hydrate and its spatial and temporal distribution, supplying a new idea for the anal-
ysis of the diagenesis, mineralization and environmental assessment.

Key words; Nanhua Series; cold venting carbonate; Datangpo Formation; Northeast Guizhou.

(No. 0400152035).
(1964—), . 5 . E-majl; 103zq @gohu. com



340 —

32

0
s .20
70
( ) (Ballard,
1984; , 2002; ,2006).
(Kulm et

al., 1986; Lallenmand et al., 1992).

20 25 (IenH, 2006).

— (gas venting),

s (Peckmann
et al., 2001; Campbell et al., 2002; Peckmann
and Thiel, 2004).

) N

(archaea)

(sulfate reduction bacteria) ,

(Hinrichs et al., 1999; Hinrichs et al., 2000;
Pancost et al., 2000).

(Orange et al., 1999; , 2005; ,
2005).

1
Fig.1 Distribution of cold seep carbonates from Datangpo
Formation of Nanhua in the Northeastern Guizhou
1. :2. ;3 ;1 4.C.0
;5.
Rodinia ;
( » 1999;
» 2000),
s
( + ) C D
s
( Sturtian )
( ):
=200 m.
® ,
5. 02 m.
D , s
4. 27 m.
(® .
0.69m.
(5 , ,
2. 17 m.
) ,

0.29 m.



3 : 341

(3) s s
1. 41 m. ,
2 . . ( ).
2. 93 m. ’
D , . , ’ ’
0. 99 m. ’
, : ’ 3 .
0.88 m.
’ 5 11 ,
. . , 200
: C
. . , 30~ 50
mg, 110 C 100 % Hs PO
2 , CO:  MAT251
. <0.1% 8°c. &0
PDB . 1.
’ ; 1 s
. (
2e). . ) ¥c  —8 14%~
J —10.38%0 —9.46 %
¢ 2a— 1984
2¢). ; &c (— 8. 016 %o~ —10.698 %
¢ 2d). ¢ 2 —9.32%) ( , 1989).
( 2~11mm)(C 2a,2b). ,
. ( 5% ~30% ),
¢ 2629, ¢ 2h), 44.22%( . 1989),
’ : 4.18% ( .

¢ 2. 1999),

, 2~6 mm.

CHa, CO2  Ha;
SOi CH.

¢ 20, H.  HS  H20.



342 E— 32

1

300 pm

TR AR

2
Fig.2 Pictures in the field and micro-photos of the cold seep carbonates from Datangpo Formation in the Northeast
Guizhou
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Table 1 Stable C, O isotopes of the cold seep carbonates in the Northeast Guizhou
33C 0 300 Mn(%)
ZH8 PD1200 —10. 36 —8.75 30. 65
ZH7 PD1200 —10. 38 —14. 06 26. 14
ZH 13 PD1200 —8. 14 —9.60 18. 10
ZH 15 7ZK909C ) —8.25 —4.37 26. 61
ZH3 7ZK909C ) —9.96 —9.88 26.72
ZH1 PD840 —10. 12 —11. 81 25.05
ZH 10 PD1 —9.28 —8.68 25.34
ZH4 PD650 —9.18 —11.30 24.70
ZH 14 7K4401 —4.39 —9.12 \
ZH11 —4.71 —15.32 1.37
ZH 12 —1.51 —4.72 1.31
: Mn
»2005), 2 s
Table 2 S isotopes of the cold seep carbonates in the Songtao
S %0
.Joye et al. (2004) ! ol 201
S—10 7k005 48. 6
S—11 7k005 52.0
50 , S—12 7k005 51.7
S—13 7k005 49.0
S—14 7k005 50.7
’ ( 1 S—6 55.5
) Orcutt et al., 2004). S—7 57.8
(Sassen et al., 2004; 5—8 57.3
. s—2 44.5
Zhang and Lanoil, 2004). 53 36.9
S—4 48.1
4 S—5 49.3
103 ODP1146
, (+47.8%0~+67.1 %0 ( + 2005);
b
4 .
2 ) 3's  (21.0%0~38.6%0) (Greinert et
s al., 2002).
s (1996) R
: C 3.
, ( )s
4
&'s ( )

(+17.8%0~+21.3 %o),

&S —5.9 %o

—27.1 %
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Fig. 3 Comparison of stable S isotopes from cold seep
carbonates in the Datangpo of Songtao with those
from others
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