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Table 1 Geologic and biologic features of cold seepage and venting

22 25~29

Cascadia
17 19 32-37

22

22

30 38

Makran

39

40-41

Makan
)

43

Tuscan Romagna
44




20

36
3.1
30
Chermoherm
100 19 bioherms lithoherms pseudobioherms biostromes
22 25
31 1 ODP Leg 164 site 996
Chemoherm
20 m
1
43
Hole Hole Hole Hole Hole
996D 9968 49864 296C 996E
. B AR R 4 O \J}@.
W AIFEWRE, ook sy o E
BrEs 2
%
3
4
Hl
5
20m
e
1. 2. 3. 4. 5.
ODPleg 164 site 996 21

1. Zone containing gas hydrate 2.Zone of indurated carbonate beds
3. Zone of semi-indurated carbonate beds 4.Gas hydrate — bearing cores 5. Carbonate samples
Fig.1  Schematic drawing showing the inferred distribution of Chemoherm
authigenic carbonates and gas hydrates at ODP leg 164 site 996 in Blake
Ridge After reference 21



37

3.2

3.3

Me—FEna
(> 12mole % Mg)

22 45
Fig.2 The dominant mineralogies of cold seepage and
venting-related carbonates from the northern Gulf of

Mexico continental slope after references 22 45

+ 4%0“’ - 66 7%0

— 13%o 0%o 7.87%o

CO;

Roberts  Aharon 2>
0%o
0%o
4
4.1
1
30
Cascadia
32~33
229
4.2
CO,

+ 4%o



38

20

2

Table 2 Carbon and oxygen isotope values of cold seepage and venting-related carbonates

813C % PDB
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Geology and Geochemistry of Cold Seepage and Venting-related Carbonates

CHEN Duo-fu CHEN Xian-pei CHEN Guang-gian

Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640

Abstract Cold seepage and venting is a fluid seepage and venting mainly composed of water hydrocarbon gas
and crude oil  hydrogen sulfide and fine sediments derived below seafloor. Its temperature is similar to sea water
and widely occurs on the seafloor of continental slope of active and passive margins.

Cold seepage and venting-related chemosynthetic communities are highly in organism density mainly mussels
clams tube worms and bacterial mats. The sediments in cold seepage and venting are mostly maed up of carbon-
ates and gas hydrates with minor sulfides and sulphates. The chemosynthetic carbonates occurred as buildup chim-
ney cement nodule hardgroud and fine vein and generally as buildup of chemosythetic bioclasts and multi-stage
authigenic cements. The carbonate source sedimentary environment and sedimentations are different with normal
carbonates of which carbon is from sea water. Therefore using term’ Chermoherm” represents the chemosynthet-
ic carbonate buildup to distinguish from the terms of bioherms lithoherms pseudobioherms biostromes of carbon-
ate buildups in normal sea environment in which the carbon is from sea water.

In strata Chermoherm frequently occurred in abyssal sediment strata as a carbonate buildup containing a lot of
fossils of benthic fauna. There are disrupted sedimentary phase and environments in longitudinal and cross strata
section so much as turnover. Carbonate minerals in chemosynthetic carbonates are primarily Mg-calcite arago-
nite and dolomite which are not different with normal carbonates. Carbon isotope values in chemosynthetic car-
bonates are very low due to bacteria mediation.

Cold seepage and venting occurred along fault zone or permeable beds and at the surface expression of mud vol-
cano and salt diapirism. Cold seepage and venting fluids are derived from formation fluids driven by a combination
of 1 pore-space reduction of rapid sedimentation and tectonic compaction deformation and cementation and 2
increased buoyancy due to a decrease in pore-fluid density related diagenesis and catagenesis and gas hydrate de-
composition at depth. The sedimentation processes of cold seepage and venting-related carbonates are cementation
filling action and biochemical sedimentation. The hydrocarbon mainly of methane into cold seepage and venting is
changed to carbon dioxide by bacteria mediation and deposited chemosynthetic carbonates.

Key words sediments of cold seepage and venting chemosynthetic carbonates and chemoherm geological and geo-
chemical features





