
Table 1-3. Chemical and isotopic data for samples from the BF core (see text for description of analytical methods).  
[insuff, insufficient amount recovered for isotopic analyes; blanks indicate no data]

FIELD ID Depth (ft) Depth (m) Member Description Photo of sample Thin section  oil yield gal/ton Corganic% δ13Corganic ‰ 1 H-index mg/g1 O-index mg/g1
Al2O3 % CaO % FeTO3 % K2O % MgO % Na2O % P2O5 % SiO2 % TiO2 % Al % As mg/kg Ba mg/kg Ca % Ce mg/kg Co mg/kg Cr mg/kg Cu mg/kg Fe % Ga mg/kg K % La mg/kg Li mg/kg Mg % Mn mg/kg Mo mg/kg Na % Nd mg/kg Ni mg/kg Pb mg/kg P % Sc mg/kg Sr mg/kg

BF-1 205.2 62.5 Laney sandy, calcareous siltstone no unpolished 0 0.40 13 6.4 4.6 2.6 2.6 4.6 0.14 53 0.36 6.7 <10 600 4.6 61 180 540 38 3.2 15 2.3 37 10 1.5 530 71 3.6 24 860 15 0.05 8 320
BF-2 230.8 70.3 Laney calcareous oil shale no unpolished 14 4.9 3.4 22 1.4 0.71 3.1 1.1 0.19 37 0.09 1.8 <10 440 16 20 19 230 20 1.0 5 0.61 10 41 2.0 410 24 0.91 8 180 6 0.08 3 830
BF-3 290.5 88.5 Laney calcareous oil shale no polished 17 8.3 6.4 21 3.1 1.4 1.9 2.0 0.55 36 0.28 3.4 20 550 15 43 23 210 22 2.2 9 1.2 21 39 1.1 460 20 1.6 23 170 10 0.25 8 700
BF-4 320.6 97.7 Laney dolomitic oil shale yes polished 12 6.5 -32.4 810 74 8.6 10 3.2 2.1 6.6 2.5 0.07 38 0.30 4.5 <10 440 7.0 31 20 410 44 2.3 13 2 17 190 3.8 380 43 2.1 12 210 14 0.03 6 580
BF-5 352.0 107.3 Laney oil shale yes polished 21 8.8 5.0 18 2.1 2.6 11 0.61 0.09 22 0.18 2.7 10 530 13 26 47 840 37 1.7 8 2.5 12 21 5.8 440 96 0.48 9 520 9 0.04 4 1300
BF-6 411.2 125.3 Laney pyritic marlstone w\shortite yes polished 12 4.2 -30.4 920 62 12 0.42 1.7 1.5 0.3 5.9 <0.05 65 0.07 6.1 10 100 0.32 15 75 310 21 1.2 14 1.2 8 57 0.12 190 53 4.3 7 670 18 0.02 <2 44
BF-7 441.4 134.5 Laney calcareous oil shale no polished 17 7.0 -29.8 815 84 3.3 35 1.4 0.75 1.6 1.3 0.17 18 0.09 1.8 20 770 25 21 33 350 44 1.2 5 0.72 9 27 1.0 290 54 1.1 7 295 8 0.07 3 1600
BF-8 471.2 143.6 Wilkens Peak dolomitic mudstone w\shortite yes polished 2.2 1.5 -29.3 335 89 4.8 17 2.1 2.9 6.4 5.1 0.14 35 0.24 2.6 <10 330 12 23 32 220 31 1.5 6 2.7 14 87 3.7 490 23 4.3 10 210 11 0.06 4 710
BF-9 531.3 161.9 Wilkens Peak dolomitic oil shale w\shortite yes polished 16 8.2 2.4 20 1.1 1.1 9.1 4.9 0.06 22 0.08 1.3 <10 560 14 12 24 360 26 0.90 <4 1.1 5 100 5.1 280 56 4.1 <4 280 8 0.02 2 980
BF-10 591.5 180.3 Wilkens Peak oil shale w\shortite no polished 26 9.7 3.2 18 1.4 1.8 7.5 4.8 0.06 25 0.11 1.7 10 290 12 17 27 420 30 1.1 6 1.7 10 110 4.3 250 57 4.0 <4 330 14 0.02 3 860
BF-11 621.6 189.5 Wilkens Peak dolomitic, pyritic mudstone w\shortiteno polished 3.9 2.2 3.6 20 1.4 2.0 7.0 6.2 0.06 29 0.13 1.9 <10 320 15 15 24 190 19 0.99 6 1.8 9 56 4.1 390 19 5.3 6 230 8 0.02 3 890
BF-12 651.8 198.7 Wilkens Peak pyritic mudstone w/shortite no polished 2.9 1.4 5.0 21 2.2 2.6 5.9 6.6 0.15 26 0.18 2.7 <10 300 15 16 42 190 21 1.5 7 2.5 9 84 3.5 370 19 5.5 6 240 10 0.06 4 750
BF-13 711.4 216.8 Wilkens Peak pyritic mudstone w\shortite yes polished 5.0 2.8 -31.1 540 135 4.5 21 2.3 1.3 4.9 9.4 0.05 24 0.16 2.5 10 320 15 39 54 700 34 1.9 7 1.3 20 120 3.0 310 76 7.8 18 420 14.5 0.006 3 1100
BF-14 770.6 234.9 Wilkens Peak oil shale w\shortite no unpolished 0.9 1.0 1.5 30 0.86 0.50 7.1 8.5 <0.05 13 0.04 0.79 <10 260 21 5 46 200 11 0.64 <4 0.52 2 18 4.1 470 22 7.4 v 210 <4 0.009 3 1300
BF-15 801.3 244.2 Wilkens Peak dolomitic mudstone w\shortite yes unpolished 1.0 0.70 0.88 30 0.73 0.43 7.2 11 0.05 4.4 0.03 0.46 10 880 22 7 22 265 14 0.53 4 0.41 2.5 54 4.8 515 37 8.4 4 205 4 0.01 2 1800
BF-16 831.7 253.5 Wilkens Peak silty mudstone no polished 0 0.20 14 5.0 5.1 4.3 2.6 4.3 0.10 56 0.62 7.1 <10 480 3.6 87 50 240 45 3.5 20 3.9 52 88 1.5 530 20 3.4 29 330 18 0.04 10 380
BF-17 891.6 271.8 Wilkens Peak mudstone no unpolished 0 0.10 7.4 22 2.6 2.6 4.6 2.4 0.28 34 0.31 4.0 <10 560 16 53 22 150 14 1.8 10 2.6 24 82 2.8 1300 10 2.1 36 140 10 0.12 9 890
BF-18 951.3 290.0 Wilkens Peak mudstone no unpolished 0 0.20 5.5 27 2.4 1.8 4.0 2.5 0.12 31 0.22 3.0 <10 590 19 79 30 380 27 1.8 7 1.9 34 99 2.4 1100 34 2.0 49 230 7 0.05 6 1300
BF-19 981.2 299.1 Wilkens Peak dolomitic oil shale no unpolished 4.6 4.1 -31.2 560 75 3.4 21 1.4 1.4 11 1.4 0.07 27 0.11 1.8 <10 390 15 12 27 930 30 1.4 6 1.4 7 130 5.9 690 100 1.1 5 480 6 0.02 2 1400
BF-20 1011.1 308.2 Wilkens Peak silty mudstone no polished 0 0.10 15 3.7 5.5 3.5 2.4 6.1 0.15 54 0.63 7.9 <10 390 2.7 62 23 230 67 3.8 21 3.4 39 110 1.4 360 18 4.6 26 180 28 0.06 10 270
BF-21 1091.8 332.8 Wilkens Peak sulfidic mudstone w\shortite yes polished 7.2 3.3 4.1 21 2.7 1.8 8.8 5.8 <0.05 22 0.14 2.2 20 370 15 30 25 220 23 1.9 6 1.6 16 120 4.9 540 23 4.8 15 180 10 0.02 4 1200
BF-22 1128.1 343.8 Wilkens Peak dolomitic mudstone w/shortite no polished 1.2 0.60 -25.7 480 1800 1.9 22 1.4 1.3 3.5 18 0.09 10 0.08 1.0 <10 540 16 17 25 300 13 0.97 <4 1.1 9 55 2.6 390 38 13 6 220 <4 0.04 <2 1100
BF-23 1159.4 353.4 Wilkens Peak oil shale yes unpolished 24 8.3 -32.1 695 79 4.4 20 2.0 1.4 7.5 1.8 0.09 28 0.17 2.4 10 520 14 28 24 890 35 1.7 8 1.2 14 190 4.3 500 91 1.5 10 420 10 0.04 5 1500
BF-24 1191.0 363.0 Wilkens Peak dolomitic mudstone w/shortite yes unpolished 2.6 1.20 4.1 23 2.1 1.6 5.8 8.4 0.15 22 0.15 2.2 <10 460 16 32 66 490 28 1.5 6 1.5 14 76 3.4 630 49 7.0 17 350 9 0.07 8 1500
BF-25 1250.8 381.2 Wilkens Peak sulfidic mudstone (poss shortite) yes polished 0.0 0.10 13 5.3 4.2 4.2 2.3 7.8 <0.05 50 0.61 6.5 10 440 3.8 100 47 320 31 2.9 17 3.8 53 100 1.3 410 29 5.9 45 340 16 0.009 8 290
BF-26 1311.4 399.7 Wilkens Peak dolomitic mudstone w\shortite no unpolished 0.2 0.50 3.7 20 2.0 1.4 13 4.9 0.09 24 0.16 2.0 10 300 14 13 12 268 20 1.5 7 1.3 7 215 6.6 1250 24 4.1 4 135 5.5 0.04 4 1100
BF-27 1341.3 408.8 Wilkens Peak dolomitic mudstone w\shortite no unpolished 2.1 2.9 6.1 12 2.8 2.6 4.6 12 3.2 32 0.24 3.2 <10 310 8.7 26 24 230 21 1.9 9 2.3 14 160 2.8 510 18 9.7 10 170 13 1.5 18 910
BF-28 1371.6 418.1 Wilkens Peak pyritic mudstone w\shortite no unpolished 2.2 1.1 7.2 17 3.1 3.0 5.0 7.8 0.09 31 0.26 3.9 <10 640 12 47 49 1200 42 2.6 12 2.8 25 110 2.9 530 140 6.4 19 610 12 0.03 5 1200
BF-29 1432.4 436.6 Wilkens Peak mudstone w\pyrite & shortite yes unpolished 1.7 1.2 11 7.3 13 3.6 3.3 5.4 <0.05 38 0.42 5.7 40 310 5.1 130 150 690 42 8.9 16 3.4 73 110 2.0 440 69 4.3 52 630 51 0.007 6 550
BF-30 1491.0 454.5 Wilkens Peak sulfidic mudstone yes polished 1.1 0.40 11 11 5.9 4.0 6.0 4.3 <0.05 39 0.41 5.7 10 560 7.8 68 42 260 36 4.1 16 3.8 37 69 3.5 710 37 3.5 30 250 27 0.007 7 590
BF-31 1521.1 463.6 Tipton pyritic, dolomitic oil shale yes polished 28 14 -33.9 810 50 9.4 10 4.1 3.7 4.1 2.3 0.13 34 0.34 5.0 10 460 7.0 57 41 455 59 3.0 15 3.3 29 7 2.5 525 45 1.9 25 375 37 0.055 6 540
BF-32 1552.6 473.2 Tipton calcareous oil shale yes polished 12 7.3 11 9.1 4.3 1.9 5.4 3.3 0.10 39 0.29 5.7 20 530 6.5 53 55 420 42 2.9 15 1.8 28 49 3.1 540 51 2.7 24 390 32 0.04 10 570
BF-33 1611.3 491.1 Tipton calcareous oil shale no polished 10 5.9 9.1 17 3.9 1.7 1.7 1.3 0.20 39 0.34 4.8 20 400 12 54 14 120 42 2.6 13 1.4 29 39 1.0 1000 9 0.99 26 84 15 0.08 9 290
BF-34 1641.3 500.3 Tipton oil shale w\some pyrite yes unpolished 2.6 11 -31.8 940 26 6.9 14 2.6 2.2 8.7 0.89 0.18 27 0.28 3.8 <10 600 10 45 15 190 30 1.8 11 2.0 25 30 4.8 510 18 0.62 20 130 13 0.08 9 600
BF-35 1670.6 509.2 Tipton fossiliferous mudstone yes unpolished 16 2.5 4.3 37 3.3 0.75 1.0 0.65 0.65 17 0.12 2.4 20 350 26 25 22 340 21 2.4 7 0.7 12 14 0.62 800 28 0.48 8 160 7 0.3 4 760

1Data from Dean and Anders (1991)
2 δ18O data converted from PDB to SMOW using δ18O (SMOW)‰ = 1.03086 (δ18O (PDB)) + 30.86 (Hoefs, 1980)



Th mg/kg Ti % V mg/kg Y mg/kg Zn mg/kg Stotal% SSO4 %Sacidvoliti Sdisulfide % Sorganic % δ34SSO4 ‰ (CDT) δ34Sacid-volitile ‰ (CDT δ34Sdisulfide ‰ (CDT) δ34Sorganic ‰ (CDT) Ccarbonate% δ13Ccalcite ‰ (PDB) δ18Ocalcite ‰ (PDB) δ18Ocalcite ‰ (SMOW)2 δ13Cdolomite ‰ (PDB) δ18Odolomite ‰ (PDB) δ18Odolomite ‰ (SMOW)2 δ13Cwater soluble ‰ (PDB) δ18Owater soluble ‰ (PDB) δ18Owater soluble ‰ (SMOW)2

6 0.20 57 13 55 1.8 0.15 0.02 1.40 0.02 52.1 insuff 23.8 insuff 2.1 1.3 -7.3 23.3 1.5 -6.9 23.8 -14.0 -19.0 11.2
<4 0.07 51 5 25 1.5 0.12 0.01 1.10 0.15 22.2 insuff 11.8 19.4 5.1 3.2 -5.0 25.7 7.4 -7.5 23.1 -2.4 -23.1 7.0
15 0.17 65 41 43 0.56 0.03 0.01 0.36 0.20 13.0 insuff 5.4 11.3 4.4 9.8 -8.4 22.2 10.1 -3.0 27.8 -16.7 -12.0 18.5
6 0.18 75 7 64 1.2 0.05 0.01 0.65 0.26 insuff insuff 32.5 37.7 5.6 3.3 -1.3 29.5 4.3 -0.6 30.3 -24.4 -22.7 7.5
<4 0.11 63 7 31 0.79 0.16 0.01 0.27 0.26 25.5 insuff 26.4 15.0 7.2 7.7 -2.5 28.3 8.6 -2.3 28.5 -9.7 -19.1 11.1
<4 0.05 7 13 44 1.2 0.34 0.01 0.65 0.14 2.9 insuff 3.9 13.0 0.2 -3.0 -9.9 20.6 -1.5 -4.0 26.7 -28.8 -19.3 11.0
8 0.07 75 9 32 1.1 0.04 0.01 0.87 0.12 19.0 insuff 19.7 16.7 7.7 5.4 -2.9 27.9 5.7 -3.1 27.7 -20.8 -16.3 14.0
<4 0.13 55 10 60 0.61 0.01 0.34 0.17 0.03 insuff 27.4 27.7 20.9 6.2 3.2 -6.3 24.4 4.0 -1.7 29.1 -0.7 -11.9 18.6
<4 0.05 35 4 28 0.68 0.01 0.01 0.38 0.18 insuff insuff 37.2 29.1 7.9 1.5 -4.7 26.0 1.8 -1.1 29.7 -2.2 -12.1 18.3
<4 0.07 49 6 38 0.75 0.01 0.01 0.09 0.02 insuff insuff 23.2 insuff 6.9 1.4 -4.5 26.2 2.2 -1.7 29.1 -2.7 -11.8 18.7
<4 0.08 42 5 44 0.60 0.01 0.01 0.51 0.04 insuff insuff 23.5 28.1 7.2 0.9 -5.6 25.1 1.8 -2.4 28.4 -2.9 -11.6 18.9
v 0.12 49 8 47 0.75 0.01 0.01 0.61 0.03 insuff insuff 31.0 insuff 7.3 1.1 -5.6 25.1 2.3 -2.1 28.7 -2.0 -10.5 20.0
6.5 0.11 43 16 37 1.2 0.01 0.01 1.00 0.06 insuff insuff 39.3 insuff 7.2 1.2 -6.6 24.1 2.5 -3.5 27.2 -1.7 -10.5 20.0
<4 0.03 22 4 6 0.02 0.01 0.01 0.01 0.02 insuff insuff 17.8 insuff 9.9 1.5 -6.6 24.1 2.7 -2.7 28.1 -1.3 -10.8 19.7
4 0.02 12 4 4 0.02 0.01 0.01 0.01 0.01 insuff insuff insuff insuff 11 2.2 -6.5 24.2 2.9 -2.1 28.7 -0.4 -10.6 20.0
<4 0.30 76 6 89 0.32 0.01 0.07 0.18 0.01 insuff 25.7 23.4 insuff 1.2 0.8 -5.3 25.4 1.3 -2.8 28.0 -4.7 -11.0 19.5
10 0.15 61 15 53 0.18 0.01 0.01 0.17 0.01 insuff insuff 24.3 insuff 5.4 1.1 -4.4 26.3 1.9 -2.0 28.8 -1.9 -8.4 22.2
<4 0.12 55 8 28 0.02 0.01 0.01 0.01 0.01 insuff insuff insuff insuff 5.7 1.5 -2.9 27.8 2.2 -1.7 29.1 -2.8 -10.0 20.6
<4 0.06 27 4 24 0.25 0.01 0.01 0.19 0.04 insuff insuff 22.2 25.2 7.7 1.6 -3.1 27.7 2.1 -2.0 28.8 -2.3 -9.0 21.6
4 0.32 91 6 100 0.02 0.01 0.01 0.01 0.01 insuff insuff insuff insuff 1.1 -0.9 -6.4 24.3 -0.9 -4.4 26.3 insuff insuff
5 0.09 38 12 32 0.97 0.01 0.01 0.83 0.04 insuff insuff 27.6 20.6 7.6 2.7 -6.1 24.6 3.6 -2.7 28.1 -0.2 -13.5 17.0
<4 0.05 17 6 13 0.51 0.01 0.01 0.39 0.01 insuff insuff 32.7 insuff 9.1 3.4 -7.7 22.9 4.3 -3.9 26.9 1.2 -15.6 14.8
7 0.10 44 10 34 0.32 0.01 0.01 0.22 0.10 insuff insuff 33.8 30.6 7.1 3.0 -1.9 28.9 3.1 -2.2 28.6 -6.0 -16.5 13.9
10 0.09 49 19 28 0.02 0.02 0.01 0.01 0.01 insuff insuff insuff insuff 8.1 1.0 -7.0 23.6 3.7 -2.4 28.4 -1.9 -9.1 21.5
9 0.30 85 25 82 0.97 0.08 0.01 0.77 0.01 33.8 insuff 28.7 insuff 2.3 -0.9 -9.9 20.7 -0.4 -4.1 26.6 -3.3 -16.8 13.6
9 0.10 32 6 20 0.26 0.02 0.01 0.21 0.01 insuff insuff 8.1 insuff 7.6 -0.4 -5.1 25.6 0.5 -2.0 28.8 -1.3 -14.6 15.8
38 0.14 47 7 36 0.13 0.01 0.01 0.10 0.03 insuff insuff 14.8 20.1 4.7 -0.9 -8.3 22.3 -0.5 -7.8 22.8 -2.8 -17.7 12.6
28 0.16 54 16 51 0.86 0.08 0.01 0.56 0.12 insuff insuff 33.8 insuff 6.0 -0.1 -7.2 23.5 1.3 -2.2 28.6 -3.1 -13.0 17.4
14 0.23 75 20 74 8.5 0.06 0.01 7.40 0.01 18.7 insuff 20.7 insuff 2.7 1.8 -7.4 23.2 2.5 -4.9 25.9 -1.8 -14.8 15.6
7 0.23 110 17 70 0.97 0.02 0.80 0.01 0.02 17.2 17.6 16.4 40.9 4.5 2.3 -7.1 23.6 3.2 -4.6 26.1 -2.7 -15.9 14.5
10 0.19 70 15 63 1.1 0.01 0.02 0.87 0.16 insuff insuff 20.9 22.7 2.3 4.0 -5.1 25.6 4.0 -5.4 25.3 insuff insuff
10 0.16 95 13 55 1.7 0.01 0.01 1.40 0.13 insuff insuff 18.0 21.6 3.2 9.2 -3.7 27.0 9.4 -2.7 28.1 insuff insuff
10 0.18 84 17 70 2.2 0.06 0.01 1.90 0.30 11.9 11.9 5.5 16.1 3.9 2.0 -8.5 22.1 1.8 -10.1 20.4 -4.6 -16.9 13.4
14 0.14 74 12 46 1.5 0.01 0.01 1.10 0.23 insuff insuff 22.3 21.8 7.0 8.7 -1.0 29.8 9.1 -0.8 30.0 insuff insuff
7 0.08 28 7 31 2.8 0.07 0.01 1.70 0.15 10.0 10.0 7.8 7.5 7.4 -3.7 -7.5 23.1 -3.9 -8.5 22.1 -5.2 -10.0 20.5
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