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Geological and Geochemical Characteristics of the Cold Seep Carbonates
in the Early Nanhua System in Datangpo. Songtao, Guizhou Province
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Abstract: Nanhua System in Datangpo, Songtao County, Guizhou Province is proposed to be one of the ideal areas to investigate the
ancient gas seep and the associated cold spring carbonates. The cold seep catbonates found here occur as two kinds of rocks. One is
the dolomite hills or lens in the clastic rocks of lLiangjiehe Formation, which is thought to be formed during the early Sturtian glacial
stage, and thus to be the oldest cold spring carbonates. The other is represented by the rhodo chrosite orebodies occurring as layers
and lens in association with some dolomite lens in the black manganese-bearing rocks in the first member in Datangpo Formation.
The carbon isotope composition of the cold spring carbonates in the area show s a negative anomaly, and the carbon isotope composi-
tion of the asphalt filled in the gas holes in rhodochrosite orebodies is measured to be —30.98%c. The negative carbon isotope values
are associated with the positive anomaly of the sulfur isotope composition. The cold seep carbonate rocks identified in this region are
comparable with modern counterparts in the characteristics and the distribution of the carbonates the gas seep structures and the
depositional organics in the rhodochrosite orebodies. The dolomite hills and the rhodochrosite orebodies are formed in the same
ancient gas seep system during different periods showing a close relationship with the hydrocatbon source rocks of Datangpo
Formation.
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Fig. 1 Geological map of Datangpo area in Songtao County, Guizhou Province (a) and the tectonic background map (b)
1. ( - )5 2. ;3. ;4. ;5. ; 6. 3 7. ;8. ;9.
; 10. ;11 5 12, ;3 13, ;14 5 15, 5 16. 3 17, ; 18.
; 19.
H
b b
9 9 2
H
’ ’ H
\ H
b Al ~ ~
( »2007b). ;
[13
b b
”'
’ ’ ’ ’

0.3~0.8¢cm, 0.2~0.5 cm.
\ N (Cavagna et al., 1999;
, ; Campbell et al., 2002).



848

32

3.1
, PD1200
, 10 ecm
40 ¢ 2);
10 em 14 C 3). ,
¢ . —7.06%0~—10.28 %4
—9.09 % , ,
H 50
. ) 50 .
C 1, 2.
C.0
«C 2 3
C . ., &cC
—2.19%~—2.86 %4 —2.65 %
¥c  —1.78% ;
F0 —11. 66 %o~—13. 75 %4
. &0 ,
320
8" C(PDB,%o) 3" O(PDE,%0)
-[O_-S -6 -4 -2 0 -l‘ﬂtﬁﬁ% -6 -gio
v ..
LRSS @ .
Ny "y
w | B - s ) )
3y e N

1B 268 33 4B SEA o[

2 PD1200
Fig.2 The profile showing change trends of the G O iso
tope composition of rhodochrosite orebody in Data
ngpo PD1200
1. 5 2. ;3. ;4. 3
5. ; 6.

3"C(PDB,%o) 3" O(PDB,%o0)
420 4108 60 2 0
] y .
T~ " ,°
LIRS == ! .
1 70.8m \
* fLR’j -' |I
Al 04 . '
i 4 . .
ﬁl@ﬂ - ' .
=dloo
g m
?EN\M
RI¥ 1= 2T 3ES 481 sEBF oL &3 m
3
Fig. 3 The profile showing change trends of C, O isotopel

composition of dolomite hill in Liangjieche Fm. in

Maomaoyan section, Datangpo County
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Table 1 Stable C; O isotope data of the rhodochrosite in Da-  Table 2 Stable C, O isotope data of dolomite hill in Li-
tangpo PD1200 angjiche Formation in M aomaoyan section
Py 380U B 80X
DL40 Nhid! 5.0m —8.97 —12.84 dm13 Nh,/ 1.3m —2.45 —17.60
DL39 Nh;d! 4.95m —7.87 —12.43 dm12 Nh,! 1.2m —2.59 —12.74
DL38 Nh;d' 4.85m —871 —9.76 dmll Nhy/ 1.1m —2.19 —11.66
DL37 Nhjd' 4.75m —8.57 —11.03 dm10 Nh;/ 1.0m —2.60 —12.91
DL36 Nh;d! 4.65m —8.49 —7.26 dm9 Nh;/ 0.9m —2.8 —13.13
DL35 Nh;d!' 4.50m —9.56 —10. 14 dm8 Nhi/  0.8m 2% —12.89
DL34 Nh;d! 4.35m —8.12 —10.79 dm7 Nhi/  0.7m —2.55 —12.62
DL33 Nhid! 4.20m —9.06 —10.11 dm6 Nh;l  0.6m —2.74 —13.08
DL32 Nhid! 4.05m —9.33 —10.17 dm5 Nh;/  0.5m —2.76  —13.09
DL31 Nhid' 3.90m —9.97 —10.77 dm4 Nh;/ 0.4m —2.8 —13.22
DL30 Nh;d' 3.80m 9.09 —10.94 dm3 Nh,/ 0.3m —2. 72 —13.75
DL29 Nhid' 3.70m —8.80 —11.75 dm2 Nh;/ 0.2m —2.61 —13.47
DL28 Nhid' 3.60m —9.12 —10.75 dml Nh/ 0.1m —2.61 —11.51
DL27 Nhid' 3.50m —9.21 —9.63 dm0  Nh,/ 0Om —1.78 —10.65
DL26 Nh;d!' 3.40m —9.04 —11.14 M AT251
DL25 Nh;d!' 3.30m —7.85 —9.78
DL24 Nh;d!' 3.15m —8. 18 —9.32
DL23 Nh;d!' 2.90m —8.55 —9.83
DL22 Nhjd! 2.75m —8.67 —10.02 ’
DL21 Nhid' 2.60m ~8.93 —9.98 4 @
DL20 Nhjd! 2.45m —8.97 —9.87 ;@ ,
DL19 Nh;d!' 2.30m —9.85 —9.03
DLI18 Nh;d! 2.15m —10.28 —9.31 ’
DL17 Nhid' 2.00m —8.11 —9.47 ’ 14 ~18
DL16 Nhid! 1.85m —7.87 —11.33 , 15— O , 30
DL15 Nhid' 1.70m —8.09 —10.23
DL14 Nhyd' 1.55m —8.91 —10.85
DL13 Nhd' 1.45m —7.86 —11.23 ;@
DL12 Nhyd' 1.30m —9.00 —12.17 s
DLI11 Nh;d! 1.15m —8.09 —12.19 13C’
DL10 Nh;d! 1.05m —7.66 —12.30
DL9 Nhid!' 0.9m —7.92 —8.46 ’
DL8 Nhid!' 0.8m —8.87 —11.42
DL7 Nhid! 0.7m 810 —12.48 (Peckmann and Thiel, 2004).
DL6 Nh”1d! 0.6m —7.91 —12.53 (1999) « i
DL5 Nhid!' 0.5m —7.79 —14.59
DL4 Nhid' 0.4m —7.06 —16.33 N N
DL3 Nhid!' 0.3m —7.57 —16.15
DL2 Nhid!' 0.1m —7.85 —16.10 ' o
DL1 Nhd! Om —8.45 —13.77
M AT251
(Pancost et al., 2001;Zhang et
al., 2002; Peckmann and Thiel, 2004; ,
2006).
(Hinrichs et ,
al., 1999, 2000; Boetius et al., 2000; Peckmann .
and Thiel, 2004; ,2005), : &c
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