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Abstract: To research the organic matter sources and sedimentary environment in Dahebian barite deposit, barite ore and
wall rock were used for the analyses of organic carbon, sulfur, chloroform bitumen “A” and their group composition and
saturated hydrocarbons detected by gas chromatography, and the organic geochemistry characteristics involving the
organic matter abundance and maturity were discussed. The results show that both the content and grade of maturity of
the organic matter are high in barite ore and host rock, which makes it clear that the barite ore and host rock experience
similar geological processes. Biomarkers indices and diagrams show that the organic matter is mainly sourced from lower
organisms such as marine bacteria and algae, and formed in a sedimentary environment of high reduction and high
salinity. The distribution characteristics of high salinity and organic carbon in barite ore and host rock show that
hydrotherm is involved in metallogenesis, while the distribution characteristic of the high salinity indicates that the
undersea hydrothermal vents exist near Zhujuanwan and Dahebian in Tianzhu County.
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Fig. 1 Geological map of Dahebian barite deposit in Tianzhu:
1 — Upper Cambrian; 2 — Middle Cambrian; 3 — Lower
Cambrian; 4—=Sinian system; 5—Banxi group; 6—Pingdi
syncline; 7—Stratigraphic boundary; 8—Unconformity surface;
9—Sample points and number (Sample number: gd—Gaodiao;

dhb—Dahebian; zjw—Zhujuanwan; yd— Yanda; gs—Guishao)
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Fig. 2 Organic matter in Dahebian barite deposit: (a) Carbon shell of nodule; (b) Broken carbon shell of lens; (c) Carbon filling
pore or cleavages of barite; (d) Carbon filling pore or cleavages of calcite; () Carbon inlaying barite and calcite; (f) Carbon inlaying

pyrrhotite (Brt—Barite; Cal—Calcite; Py—Pyrite; PO—Pyrrhotite)
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Table 1 Concentrations of organic carbon, sulfur, chloroform bitumen “A” and their family compositions of organic matter in ores

and rocks from barium deposits

T T N iﬂﬁﬁ/ e ’%:Lfﬁ/ﬁi%: AHL (BRRYA™Y CFER<AT) (AR T3 B ke)/
% % “A”/10 AL % % % %
vd W IRFE R S A 0.21 9.73 51 2.39 20.77 13.08 1.59
gs-1  WRFEFTAR A 1.89 7.22 49 0.26 13.19 8.79 1.50
gs-2  WKFEIEBEALA 0.41 10.5 24 0.59 10.61 4.55 233
gs-3  WRMFEHRICE 778 4.88 68 0.09 7.96 3.54 2.25
Zjw W IRFE R S A 0.50 9.29 102 2.04 16.41 10.77 1.52
sgt-1 ORI TS 9.53 3.62 71 0.07 23.12 12.90 1.79
sgt-2  WIRMEBE A 0.58 8.17 59 1.02 11.32 11.32 1.00
sgt-3  WURHPIRAR TS 312 11.4 104 0.33 23.67 8.88 2.67
dhb IR S A 0.35 12.3 30 0.85 10.13 2.53 4.00
gd FRAGHE S A 0.78 2.82 46 0.60 29.79 6.38 4.67
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Table 2  Analytical results of vapor-phase chromatography for saturated hydrocarbons of organic matter in ores and rocks
Y A RN kA N e + /
5 WEJERRAE ﬁﬁi&ﬁqj FWEOLE 2Cu2Cn Y puph PymC, PWmCy  OEP  CPI
PN GE] (CastCro)
yd AU Ci-C51 Cisn Cos 0.79 1.54 0.22 1.11 1.60 0.98 1.04
gs-1 I LU Cp-Cs, Cig 1.61 1.92 0.61 1.16 1.59 0.94 1.23
gs-2 I LU Cp-Cs, Cig 1.13 1.60 0.43 1.31 1.92 1.12 2.32
gs-3 I LU Cp-Cs, Cig 1.43 1.64 0.71 0.94 1.32 0.85 1.22
Zjw I LU C2-Cy; Cig 1.68 2.18 0.47 0.76 1.12 0.89 1.35
sgt-1 I LU Cp-Csy Cig 242 4.43 0.79 0.83 0.88 0.92 1.19
sgt-2 I LU C2-Cs3 Cyg 1.75 4.12 0.53 0.74 0.90 1.01 1.27
sgt-3 T e LU C2-Csg Cyg 1.79 3.64 0.67 0.93 1.16 3.63 1.18
dhb B g Cpp-Cyy Cis 1.30 1.64 0.41 1.18 1.61 112 125
ad Tl e LU Ci-C Cig 1.25 2.64 0.55 1.06 1.17 086  1.34
Cis Cig Cig
C17 sgt-1 C]7 Sgt—2 C17 sgt-3
Cig
Cyy
Cis gs-1 Cis gs-2 gs-3
C17 Cl7
C
18 Ce
Cas
Cis yd gd C dhb
Ciy Vv
Cyy
ik Lat
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Fig. 3 Gas chromatograms of saturated hydrocarbons in ores and rocks
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1) ZCo /ZCor fH/NT 1 b, HABM) ZCy /ZCoy A
(CortCo)(Cos+Coo)¥ I KT 15 ARIRENE MBI I 2 =
TR T AR, WA N ATAE Cyy LT A S

PLFH(OEP) A 0.86~3.63CT-341E A 1.23), LB A A
e BALBSRE(CPDHAALTE ) 1.04~2.32(CF 2411
H1.34). WEIRNE/ R ke E A (Pr/Ph)E AR AL YE R A 0.22~
0.79CF¥IM K 0.54), Pr/n-Cy; (HAALTEEI K 0.74~
1.31CFIME N 1.00), Ph/n-Cig fHAALTE N 0.88~
192(F-H4ME N 1.33).
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Fig. 4 m/z 191 mass chromatorgram of saturated hydrocarbons in ores and rocks:

terpane(C,;); 3— Tricyclic terpane(C,;); 4—Tricyclic terpane(Cy); 5

Trisnorhopane(Tm); 8—Norhopane; 9—Hopane
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(Tm) 17a,218(H)-30 [ HE(CaoH) 18a,218(H)-30 [
FE B (CpTs) «  17a(H),215(H)- # % (CiH) A
178(H),21a(H)- 5 5E (C30) %5 . Ts/Tm {H(WLFE 3) N
0.80~0.95, “FIYME N 0.88; CaoTs/(CaoTs+CroH)MH N
0.21~0.75, “F¥IEN 0.29.
323 R EY
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1—Tricyclic terpane(Cy); 2—Tricyclic
—Tetracyclic terpane(C,4); 6— Trisnorhopane(Ts); 7—

TIN5 R

Table 3 Terpane and sterane GC-MS results of organic matter in ores and rocks from Dahebian barium deposits

Item yd gs-1 gs-2 gs-3 Zjw sgt-1 sgt-2 sgt-3 dhb ed
Ts/Tm 094 087 087 087 084 08 095 08 08  0.80
A =i be/C3oH 019 022 018 021 021 017 018 020 021 022
(FF2 8 b +2 S8 2)/Cay $555 026 047 044 015 072 031 030 040 061 028
T $5 46/ C 50H 069 060 060 053 069 053 050 068 065 0.9
IR RE Cai/Cas 071 097 089 08 092 083 084 091 1.0l 0.83
C322S/(S+R ) 053 053 052 050 051 053 054 049 053 0.52
C5,228/C5; 22R 112 115 109 099 1.03 112 115 097 110 1.07
TIHERE €, 228/22R 140 138 133 133 146 131 134 141 132  1.60
CaoTs/(CaoH+C30Ts) 024 023 023 075 024 025 024 024 023 021
{54t a0a-C220S/(20S+20R) 043 042 043 045 042 043 045 042 041 061
M0 %E/0.5C;,(22S+22R) 0.97 .13 099 098 097 087 092 094 1.07 1.02
CaoaBB/(Caoaff+Caoacr) 039 039 035 037 037 041 039 042 035 040
FHE S w5 026 010 012 009 0.15 011 012 0.12 017  0.09

Cy 54 43 47 42 48 45 46 44 46 41

§8 A % Cys 20 25 23 25 25 23 24 23 23 26
Cao 26 32 30 33 27 32 30 33 31 33
C7/Cao 208 134 157 130 177 140 149 144 148 127
Cao S0/ 016 016 014 015 016 0.14 014 016 0.16 0.15

7E: CyH: 218(H)- Hopane; C3,22S: C3; Hopane’s C-22S; C3,22R: C;; Hopane’s C-22R; - JFa2%¢ C3,22S: Cs, Hopane’s C-22S;
TS Cp22R: Cx Hopane’s C-22R; CooTs: 18a(H)methyl-30-nechopane; CyoH: 17a(H)30 norhopane; Caafff: Co sterane’s

C-ff; Cyoaa: Cyg sterane’s C-ao.
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Fig. 5 m/z 217 mass chromatorgram of saturated hydrocarbons in ores and rocks: 1—Pregnane; 2—Homopregnane; 3—

Cypa-diasterane(20S); 4—Cysfa-diasterane(20R); 5—C,;aa0-sterane(20S); 6—Cy0aa-sterane(20R); 7—Cyaao-sterane(20S); 8—

Cyooaa-sterane(20R)
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Fig. 8 Triangle-plot for contents of C,7-Cys-C,9 sterane
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