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Table 1. Principal Rock-Eval pyrolytic analyses of some samples from the Bois-Madame
deposit.France and the La-Florida deposit.Spain
LA - BEVEERT R VEEEA fr « IBEYRENT IR
TOC OPI “0il” S2 Lrmax HI TOC OPI | *0Oil” S2 Lmax HI
5 P .
%) (mg/g)|(mg/g)| (C) |(mg/g+ TOC) v (mg/g)|(mg/g)| (C) |(mg/g+ TOC)
VAl 0.08 0. 00 0. 00 0. 08 430 100 T8 0. 50 0.02 0.01 0.58 417 116
VA2 0.20 0. 00 0. 00 0.13 430 130 T9 0. 33 0.02 0.01 0.43 320 130
VA3 | 0.20 [ 0.07 | 0.03 | 0.28 427 140 L8 0.52 | 0.03 | 0.02 | 0.69 419 132
VA6 0. 20 0. 04 0. 06 0.27 425 135 F16 0.17 0. 00 0. 00 0. 24 424 141
VA7 | 0.82 | 0.04 | 0.07 1. 62 422 197 C5 0.13 | 0.00 | 0.00 | 0.25 420 192
VA9 | 0.27 | 0.07 | 0.03 | 0.42 423 155 12 2.10 | 0.01 0.02 | 3.74 426 178
VA0 | 0.14 | 0.09 | 0.03 | 0.30 426 214 110 0. 44 0.02 | 0.01 0.52 424 118
VB2-A| 1.60 | 0.04 0.12 2. 64 417 165 111 0. 27 0.00 | 0.00 | 0.39 425 144
VB2-B| 0.10 | 0.17 | 0.01 0. 05 418 50 F12 0.21 0.05 | 0.01 0.20 424 95
VB3-2| 0.17 0.08 0.01 0.11 127 64 F14 0.11 0. 00 0. 00 0.13 126 118
VB3-4| 0.08 0.10 0.01 0.09 429 112 13 0. 35 0. 00 0. 00 0. 34 428 97
VC5 0.16 | 0.10 | 0.02 | 0.18 424 112 L2 0.42 | 0.00 | 0.00 | 0.15 428 35
VC3 0.11 0.07 | 0.02 | 0.26 425 236 L3 0. 44 0.00 [ 0.00 | 0.39 430 88
M.M. | 0.17 | 0.14 0.02 | 0.13 421 76 R4 0.39 | 0.00 | 0.00 | 0.40 432 102
1026 1. 01 0.06 | 0.13 | 2.17 433 214 R6 0.38 | 0.00 | 0.00 | 0.38 429 100
1027 0. 30 0.10 0.05 0.47 429 156 L1V 3. 04 0.02 0.16 9. 31 420 306
1033 0.12 0.08 0. 01 0.11 437 91 8™ 8. 33 0.02 1.09 | 70. 34 400 844
IB1 0.10 | 0.10 | 0.02 | 0.19 431 190 19 3.86 | 0.01 0. 04 6. 88 420 178
JB6-1 1. 77 0.03 0.19 5.53 424 312 Fgv 8. 65 0. 01 0.29 | 32.56 405 376
JB6-2 | 0.84 | 0.04 | 0.09 1. 98 428 235 F5% 0.41 0.22 | 0.71 2. 60 378 634
JB6-3 | 3.18 | 0.03 | 0.45 | 14.97 | 424 470 Fo® 3.20 | 0.03 | 0.35 | 11.56 | 408 364
JB7-1 | 0.75 0.05 0. 08 1.57 428 209 F2W® 4. 71 0.02 0.47 | 29.41 407 438
JB7-2 | 0.16 | 0.05 | 0.01 0. 20 431 125 F3%v 3.89 | 0.01 0.34 | 27.96 | 405 718
B8 0.27 | 0.08 | 0.05 | 0.56 427 207 F1% [ 10.85| 0.01 0.92 | 84.85 400 759
1004 0.13 0. 31 0.08 0.18 427 138
1005 0.23 0. 20 0. 09 0. 35 430 152 H O 3 B A5 &5 TOC—B & fit; OPI—2k #h 71
HHI-— S 47 5L
MM 1 0. 07 0. 20 0. 04 0.17 415 242
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(HO MY 5 Cyy ~Cos 22 ) A 4A 22S = 22R /DT 8IE T 60 = 40; —FFEELE Cy, (22S+ 22R) 75 &
0 13.4%~21%,F¥17. 5% (K 2), 58 (m/Z=217) F L H C,y .Coo Ml Coe IEH B HE 5a(H)
l4a (H)17a(H) (20R+20S) ., 5a(H) 148 (H) 178 (H) (20R + 20S) 1 5 HE {5 %¢ 138 (H) 172 (H)
(20R4-20S) . 13a(H) 178 (H) (20R +20S) A i (& 1-C) 5 BB AL L K& MH {5 e v 47 5 K e o), Cog
(20R+20S)[BB/(aa+BB)]=0.33~0. 46 (FK 2);aa B £ FEJH { Fi 7 7] 53 FI A& 20R/20S =
0. 66~1.23,

2 LA« BRTRFNFGHEF BL oo IR RS 2 BF S I A P 2 100 B B
Table 2. Multianalysis data of organic matter for selected samples from the Bois-Madame

deposit.France and the La-Florida deposit,Spain

| A7 | CPLn | Ca | 5k Cag Cao o | “A” | CPLn | Ca | 3EkE | Cu Cas
frs (mg/g) (%) | (%) |B/aa+pB| 20R/20S e (mg/g) (%) | (%) |BB/aatpB| 20R/20S
VEPEF fr « SBETEEDT IR L2 [23.34] 1.06 | 20.7 | 15.6 0.45 1.1

T8 |86.16| 1.04 | 21.6 | 21.2 0. 49 5.1 L3 |74.25] 1.22 | 21.2 | 12.1 0.43 0.9
T9 | 77.89 | 1.18 | 14.9 | 28.2 0. 46 2.7 L1V [154.54| 1.36 | 17.1

.8 |89.56 | 1.02 | 21.3 | 15.5 0.43 1.4 187 [149. 85

110 [112.74| 1.59 | 24.6 | 14.4 0. 45 1.5 190 | 37.00| 1.06 | 8.3 0. 35 1.9
111 | 75.00| 1.27 | 21.0 | 10.1 0.46 1.6 L E AT - BEEER IR

R4 | 62.89| 1.06 | 12.4 | 14.4 0. 42 1.3 ||VA7| 57.6 | 1.21 | 21.0 0. 34 0. 66
R6 | 67.84 | 1.27 | 16.7 | 15.2 0.47 2.0 |VB2-Al 58.5 | 1.31 | 15.9 0. 35 1.23
12 |15.55| 1.06 | 4.5 | 20.6 0. 32 1.3 |[VB2-B| 75.2 | 1.11 | 13.4 0.33 0. 66
13 | 1.10 [ 1.13 | 8.9 | 24.6 0.43 1.2 |[JB6-1| 54.3 | 1.09 | 15.3 0. 44 0.73
F16 [146.18| 1.09 | 12.0 | 7.9 0.48 1.3 |[JB6-2| 79.3 | 1.33 | 13.5 0.46 1. 09
C5 | 73.83| 1.18 | 14.4 | 19.7 0.50 4.0 [IB6-3| 70.8 | 1.08 | 19.5 0. 46 0.76
F12 [117.16| 1.02 | 12.1 | 7.6 0. 44 1.0 JB8 | 98.4 | 1.14 | 21.0 0.43 1.15
F14 [136.67| 1.16 | 9.8 7.6 0. 44 1.4 ||M.M|104.5| 0.84 | 19.7 0. 38 0. 70
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Fig. 1. Examples of chromatograms for alkylcyclohexane ,hopane and sterane from the Bais-

Madame lead-zinc deposit.Gard.,France.
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KNZn+Pb /. brA JB6 $&H 50 PR 4 7 %1 =8 7 . JB6-1.JB6-2 Fl JB6-3., 3 TOC 437l
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Fig. 2.  tu.-HI diagram of organic matter in the
selected samples from the La-Florida lead-zine
deposit ,Santander , Spain.
1—Distant from orebody ;

2—Near-ore wall rock; 3—0Orebody ; 4—Asphaltene.
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Fig. 3. Examples of chromatograms for saturated hydrocarbon from the La-Florida lead-zinc de-

posit,Santander ,Spain.
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ACTIVITY AS EXEMPLIFIED BY TWO EUROPEAN
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Abstract

The Bois-madame sulphidic Zn-Pb mineralization in Gard, France, occurs in Kimmerid-
gian dolomite in the immediate vicinity of layers rich in organic matter of planktonic origin.
The La Florida Zn-Pb deposit in Santander, Spain, is hosted by Aptian ferroan dolomite,
which is usually very poor in organic matter except bitumens impregnations. Studies of or-
ganic geochemistry show that the organic matter in Bois-madame deposit is autochthonous
marine kerogen. There is no effect of thermal phenomena (hydrothermalism) of notable in-
tensity. The bitumens in the La Florida deposit exhibit allochthonous compositional charac-
ter with origin of migration. A slight increase of T,., values with increasing proximity to min-
eralization reveals the existence of a low temperature thermal event, very likely related to ore
genesis. The Two deposits are both rich in alkylcyclohexanes, the C; and the Cs; of the
hopane series and the n-alkanes with medium molecular weight showing a secondary distribu-
tion with an even number of carbon atoms. In La Florida, the elimination of the n-alkanes
and the relative increase of the unresolved Complex mixture reveal that their alteration result-
ed from biodegradation. These results indicate the presence of the activity of the sulphato-re-
ducing bacteria in both ore deposits. The bacteria were either developed in reducing water or
in sediment during sedimentation-early diagenesis brought by meteoric water from paloesur-
face during diagenesis. They lived at the expense of the biopolymer (e. g. in Bois-Madame
deposit) as well as of the geopolymer (e. g. in LLa Florida deposit) in an environment below
100 C. These sulphato-reducing bacteria reduced sulfate to the hyrdrogen sulphide, which

resulted in the precipitation of lead-zinc sulphide.





