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1. Age Model

Figure DR1. Integrated age model for Iona-1 (Eldrett et al. in prep). Three Astronomical age 
solutions: i) Average spectral misfit (ASM); ii) tracing the orbital O1 signature; iii) bandpassed 
E1 eccentricity periodicity developed from analyses of high resolution (200 µm) grayscale data 
extracted from core photographs using methodology of Meyers et al. 2001; Ma et al. 2014. 
Floating astronomical timescale anchored using U/Pb dating on bentonite bed at 48.35m and 
corroborated with numerous other U/Pb dates with 0.1Ma precision based on individual zircons 
from bentonites throughout the core and integrated biostratigraphic data (Eldrett et al. in prep). 
Regional KWIS bentonites follow nomenclature of Elder et al. (1988). 



2. Redox State and Basin Restriction 

 

Table DR1. Average values of redox sensitive TMs normalized 
to Zr and compared to average shale (Brumsack, 2006).  

Interval  n  VEF  MoEF  ZnEF  UEF 

Post‐OAE‐2  16  3  11  4  4 

OAE‐2  30  3  7  2  2 

Pre‐OAE‐2  50  12  105  6  6 

 

 

 

 

Figure DR2. Co-variance of Non-normalised enrichment factors for Molybdenum (Monn) and 
Uranium (Unn). Sample symbols: green circles = precede the 13Corg isotope excursion; red circles 
= from the 13Corg isotope excursion; blue circles = post excursion.  Green shading = “particulate 
shuttle” trend; shaded gray area = “unrestricted marine” trend (for detailed discussion see Algeo 
and Tribovillard, 2009). Diagonal lines represent multiples (0.3, 1 and 3) of the Mo:U ratio no 
present day seawater.  

 



 

Figure DR3.  Mo-TOC Covariance data modern anoxic silled-basin environments (Tribovillard 
et al. 2012) and Shell IONA-1. Regression of the modern datasets are shown as solid lines with 
MO/TOC regression slopes displayed (Tribovillard et al. 2012). In IONA-1 the interval 
preceding the 13Corg isotope excursion shows Mo/TOC ratios similar to the silled anoxic 
Framvaren Fjord (slope of regression = 9 ±2) indicating restricted depositional setting.  Mo and 
TOC values from the interval containing the 13Corg isotope excursion generally are generally low 
indicating oxic-suboxic conditions, but with some samples between 4- 5% TOC, but with limited 
Mo uptake. This trend is similar to the oxic-suboxic-anoxic sediments of the Namibian Shelf 
(Tribovillard et al. 2009) highlighting how Mo:TOC covariance is not clear within open marine 
settings, or continent-margin upwelling systems in which water mass exchange is not restricted 
(Algeo and Lyons, 2006).  The transition from restricted to open marine depositional setting is 
consistent with relative sea-level rise due to latest Cenomanian-Turonian transgression which 
flooded the Cretaceous Western Interior Seaway at this time (Arthur and Sageman, 2005).



 

Figure DR4. Core photographs showing Bioturbation Index (BI) classification. The BI differentiates the variability in the 
degree of bioturbation present in the sedimentary units and is adapted from Taylor and Goldring (1993). The BI consists of 5 
grades of bioturbation, is discerned by eye, and is assigned at bed-scale resolution (ca. 5-10 cm); BI= 0: layers with sharp 
boundaries, no evidence of bioturbation; BI= 1:  layers with diffuse boundaries; BI= 2: discrete burrows and sediment mixing; 
BI= 3: half of the sediment is bioturbated but discernible layers remain; BI= 4: layering is almost obliterated; BI= 5: sediment 
is homogenized and preserves distinct burrows. 

 

 

 

 

 

 



3. Mafic TM Signal 

 

 

Figure DR5. Trace metal abundance anomaly signature. This signature is primarily comprised on Cobalt (Co), Chromium (Cr) and 
Scandium (Sc), with slight increases in Copper (Cu) and Tungsten (W). We normalized these TM’s to Zirconium (Zr) to be consistent 
with Snow et al. (2005), and to take into account variable supply of terrigenous material to this relatively clastic starved setting. We 
also record an increase in heavy-to-light rare earth elements as shown by enhanced ratio’s of Yb/La and Lu/La, being typical of 
hydrothermal or mafic influence (Cullers, 2002). Moreover, these sediments are also characterized by a slight positive Europium (Eu; 
Eu/Eu*) anomaly and an increase in Chromium/Thorium (Cr/Th) ratio, both are indicative of more basic rocks/mafic influence 
(Cullers, 2002). 



4. Timing and Spatial Distribution of Organic Rich Sediments 

 

Figure DR6. Paleogeographic maps showing spatial distribution of marine redox conditions: a. 
pre OAE-2 interval (95.5Ma); b. OAE-2 interval (94.5Ma). Paleogeographic map adapted from 
Zheng et al. (2011) and Trabucho Alexandre et al. (2010). Site numbers and redox interpretation 
detailed with references in Table DR2; anoxic-euxinic (solid black circles); oxic (solid white 
circles); half circles represent presence of benthic foraminifera similar to the Benthic Oxic Zone 



(Keller and Pardo, 2004), or Bethonic Zone of Eicher and Worstall, (1970) in the KWIS, or 
benthic repopulation events and/or evidence sea surface temperature cooling associated with the 
Plenus Marl Cool Event (Forster et al. 2007). Dashed black line = southern limit of boreal 
watermass; white dashed line = northern limit of southern Tethyan watermass. a. red arrows = 
hypothesized northward flow of Tethyan watermass into the KWIS (see Kauffman, 1977; Eicher 
and Diner, 1985; Elder and Kirkland, 1985; Watkins et al., 1993; Leckie et al. 1998; Gale et al. 
2000; Fisher and Arthur, 2002). b. orange arrows =  hypothesized southward flow of boreal 
water into the KWIS (this study) and into northern Tethys (Zheng et al. 2013) and southern 
Tethys (Martin et al. 2012) during the Plenus Marl Cool Event. 

 

 

 

 

 

 

 

 

 

 



Site 
Number 

Region Locality/ 
Formation 

Pre-OAE-2 
Interval 

OAE-2 
Interval 

Plenus Cool 
Event/Benthic 
Repopulation 

References 

1 N. Tethys Eastbourne oxic suboxic- anoxic y Jarvis et al. (2011); Pearce et al. 
(2009); Zheng et al. (2013). 

2 N. Tethys Ponte D'Isolde oxic anoxic y Jarvis et al. (2011) 

3 N. Tethys Groben oxic suboxic  y Jarvis et al. (2011) 

4 N. Tethys Wunstorf suboxic suboxic- anoxic y Hetzel et al. (2011) 

5 N. Tethys Chrummflueschlucht oxic-suboxic oxic-suboxic y Westermann et al. (2010) 

6 N. Tethys Gubbio, Bonarelli oxic-suboxic (precursor 
black bands) 

anoxic ? Scopelleti et al. (2006); Mitchell et 
al. (2008), Tsikos et al. (2004) 

7 N. Tethys Castillian Platform oxic anoxic-suboxic y Peyrott et al.(2011) 

8 N. Tethys ODP 1276 oxic-suboxic anoxic y Sinninghe Damsté et al (2012) 

9 Sverdrup Basin Kanguk Fm anoxic anoxic y Schroder-Adams et al. (2014) 

10 KWIS Manitoba Escarpment Anoxic Suboxic y Schroder-Adams et al. (2001) 

11 KWIS USGS Portland-1 anoxic oxic-suboxic y This study 

12 KWIS Shell Iona-1 anoxic oxic-suboxic y This study 

13 S. Tethys La Luna Fm anoxic anoxic n Tribovilliard et al. 1991 

14 S. Tethys ODP 1260 anoxic-euxinic anoxic-euxinic y Forster et al. 2007; Freidrich et al. 
(2011); Martin et al. (2012) 

15 S. Tethys DSDP 367 anoxic-euxinic anoxic-euxinic n Trabucho Alexandre et al. (2010) 

16 S. Tethys DSDP 386 anoxic anoxic y Waples (1983); Trabucho Alexandre 
et al. (2010) 

17 S. Tethys Tarfaya anoxic oxic-suboxic y Kolonic et al. (2005), Tsikos et al. 
(2004) 

18 S. Tethys Balhoul Fm & 
Fahdene Fm 

anoxic oxic-suboxic y Sou (2010); Keller et al. (2009) 

19 S. Tethys NE Egypt dysoxic anoxic-suboxic n El-Sabbagh et al. (2011) 

20 S. Tethys Natih Fm anoxic oxic-suboxic y Vahrenkamp (2013) 

 

Table DR2.  Key locations and summary of redox conditions used in Figure DR6. 



5. Biostratigraphic methods 

5.1.Micropalaeontologic methods 

A fixed amount of sedimentary rock was gently crushed or disaggregated (30g dry weight), 
washed thoroughly through a 53 µm sieve (normally a 63 µm is used, but a much smaller sieve 
mesh was used to capture any calcispheres that might have otherwise been washed away), and 
then oven-dried. Depending on the quantity and richness of the washed and dried residue, a 
micro splitter was used to split the sample down to a size that contained at least 250 microfossils; 
and then sieved through a set of sieves to provide four fractions: >500 µm, 500-250 µm, 250-125 
µm and <125 µm. The residue from each sieved fraction was spread on a picking tray and all 
microfossils were hand-picked and deposited into a slide for analysis. All specimens picked were 
logged quantitatively. The unpicked residue was then scanned for any further marker species; 
these were recorded in the database as occurring outside the count. Relative abundance of 
benthic foraminifera was calculated as a percentage of the total foraminiferal assemblage 
(planktonic + benthic) for all size fractions combined  

 

5.2.Palynological methods 

Samples were sequentially dissolved in hydrochloric (30% HCl) and hydrofluoric (60% HF) 
acids. Post-HF oxidative treatment was necessary to liberate palynomorphs from the prominent 
translucent, fluffy amorphous organic matter (AOM). Subsequent treatment with an alkali 
solution was necessary to remove post-oxidation waste products. Separate kerogen and post-
oxidation biostratigraphy slides were prepared. All preparations were sieved at 15 µm. The 
palynological counting technique used in this study involved making an initial count of 100 
palynomorphs to estimate percentages of foraminiferal test linings. Counting of dinocysts was 
continued until a total of approximately 100 specimens were reached. 
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So3 Fe2O3 Al2O3 Al TiO2 CaO Fe/Ti Fe/Al Fe (%) Fe (ppm) FEF Fenn Fexs V (ppm) VEF Vnr Vxs Mo (ppm) MoEF Monn Moxs Zn (ppm) ZnEF Znnn Znxs U (ppm) UEF Unn Uxs Cu (ppm) CuEF Cunn Cuxs Ni (ppm) NiEF Ninn Nixs W/Zr Sc/Zr Cu/Zr Cr/Zr Co/Zr

80.25 93.30 Upper Eagle Ford 983.3 0.8 2.4 1.3 0.1 41.7 7.8 0.3 0.6 573.6 0.6 0.1 -1.0 45.9 1.3 0.4 10.3 1.0 2.8 1.0 0.6 16.5 0.6 0.2 -9.7 2.2 2.2 0.6 1.2 10.4 0.9 0.2 -1.8 13.9 0.8 0.2 -4.4 0.4 1.2 1.2 1.0 0.6 1.3

80.48 93.31 Upper Eagle Ford 1826.7 1.9 5.6 2.9 0.2 32.8 7.5 0.3 1.3 1296.2 0.6 0.3 -2.7 147.7 1.8 1.1 64.4 5.2 6.2 5.2 4.3 58.1 1.0 0.6 -3.0 5.0 2.1 1.3 2.6 24.5 0.9 0.5 -3.8 35.1 0.8 0.5 -7.7 3.7 0.8 1.0 1.0 0.8 1.4

82.46 93.43 Upper Eagle Ford 1330.4 1.1 3.8 2.0 0.2 38.4 6.6 0.3 0.8 777.1 0.5 0.2 -1.8 47.1 0.8 0.4 -10.0 1.0 1.7 1.0 0.4 20.4 0.5 0.2 -21.5 2.5 1.5 0.7 0.9 12.3 0.6 0.3 -7.2 12.5 0.4 0.2 -16.9 0.5 1.0 1.3 0.8 0.6 1.2

82.67 93.44 Upper Eagle Ford 1244.6 1.3 4.1 2.2 0.2 37.1 6.6 0.3 0.9 910.5 0.6 0.2 -1.9 83.4 1.4 0.6 22.0 2.2 3.6 2.2 1.6 37.7 0.8 0.4 -7.3 4.2 2.5 1.1 2.5 21.2 1.0 0.5 0.4 23.7 0.8 0.3 -7.8 2.4 0.8 1.2 1.2 0.9 1.3

83.32 93.48 Upper Eagle Ford 2096.2 1.9 5.8 3.1 0.3 33.2 6.2 0.3 1.3 1332.4 0.6 0.3 -2.9 107.2 1.2 0.8 19.6 2.9 3.3 2.9 2.0 69.6 1.1 0.7 5.4 5.7 2.3 1.5 3.2 32.8 1.1 0.7 3.0 33.7 0.7 0.5 -11.3 3.1 0.8 1.0 1.4 0.9 1.4

84.30 93.53 Upper Eagle Ford 1472.8 1.3 3.6 1.9 0.2 38.4 7.9 0.4 0.9 934.4 0.7 0.2 -1.6 67.0 1.2 0.5 12.3 3.1 5.7 3.1 2.6 40.8 1.0 0.4 0.7 4.2 2.7 1.1 2.7 22.7 1.2 0.5 4.1 22.0 0.8 0.3 -6.1 2.5 0.9 1.4 1.4 1.0 1.5

85.31 93.59 Upper Eagle Ford 1722.8 1.6 6.2 3.3 0.2 32.5 6.7 0.3 1.1 1091.0 0.5 0.2 -3.2 80.7 0.9 0.6 -12.4 1.6 1.7 1.6 0.6 52.0 0.8 0.5 -16.3 4.1 1.6 1.1 1.5 25.6 0.8 0.6 -6.1 26.5 0.6 0.4 -21.3 2.6 0.8 1.1 1.1 0.7 1.1

86.65 93.67 Upper Eagle Ford 1546.4 1.3 3.7 1.9 0.2 38.6 7.6 0.3 0.9 887.3 0.6 0.2 -1.7 57.4 1.0 0.4 2.6 0.9 1.7 0.9 0.4 29.7 0.7 0.3 -10.5 2.5 1.6 0.7 1.0 16.3 0.9 0.4 -2.3 18.2 0.6 0.3 -9.9 1.0 1.0 1.1 1.0 0.7 1.8

87.74 93.69 Upper Eagle Ford 1911.1 1.8 3.6 1.9 0.2 39.4 11.0 0.5 1.2 1231.6 0.9 0.3 -1.5 51.0 0.9 0.4 -2.7 2.3 4.3 2.3 1.8 20.1 0.5 0.2 -19.3 2.2 1.5 0.6 0.7 12.0 0.7 0.3 -6.3 17.3 0.6 0.3 -10.3 0.7 0.9 1.1 0.8 0.5 1.7

87.88 93.69 Upper Eagle Ford 1430.3 1.5 5.3 2.8 0.2 33.7 6.7 0.3 1.0 1039.5 0.5 0.2 -2.6 100.2 1.3 0.8 20.6 2.5 3.2 2.5 1.7 63.1 1.1 0.7 4.7 4.6 2.1 1.2 2.4 22.2 0.8 0.5 -4.8 31.9 0.8 0.5 -9.0 3.2 0.8 1.1 1.0 0.7 1.3

88.77 93.71 Upper Eagle Ford 1742.6 1.1 1.9 1.0 0.1 44.2 12.6 0.6 0.7 742.3 1.0 0.2 -0.4 40.1 1.4 0.3 12.3 2.0 7.1 2.0 1.7 13.5 0.7 0.1 -6.9 1.0 1.3 0.3 0.2 7.9 0.8 0.2 -1.6 15.9 1.1 0.2 1.6 0.4 1.3 0.8 0.8 0.4 1.9

89.32 93.72 Upper Eagle Ford 959.8 1.1 3.9 2.1 0.2 37.1 6.4 0.3 0.8 790.2 0.5 0.2 -1.9 112.0 1.9 0.9 53.3 1.2 2.0 1.2 0.6 25.6 0.6 0.3 -17.4 2.9 1.7 0.8 1.2 19.6 1.0 0.4 -0.3 21.0 0.7 0.3 -9.1 1.0 1.1 1.1 1.1 0.7 1.5

89.60 93.73 Upper Eagle Ford 1255.7 1.4 4.0 2.1 0.2 35.3 6.8 0.3 0.9 948.2 0.6 0.2 -1.8 123.8 2.1 1.0 64.4 3.6 6.0 3.6 3.0 36.7 0.8 0.4 -6.9 4.3 2.6 1.2 2.7 22.2 1.1 0.5 2.0 28.5 0.9 0.4 -2.0 3.4 0.9 1.1 1.2 0.7 1.4

90.57 93.75 Upper Eagle Ford 1469.7 1.0 2.9 1.5 0.1 39.5 7.8 0.3 0.7 691.7 0.6 0.1 -1.2 64.1 1.5 0.5 20.9 1.2 2.7 1.2 0.7 21.3 0.7 0.2 -10.4 2.4 1.9 0.6 1.1 13.8 0.9 0.3 -0.9 16.3 0.7 0.2 -5.9 0.8 0.9 1.2 1.0 0.7 1.5

90.83 93.75 Upper Eagle Ford 1742.6 1.7 5.3 2.8 0.2 31.6 7.5 0.3 1.2 1157.0 0.6 0.2 -2.6 157.7 2.0 1.2 78.3 5.1 6.4 5.1 4.3 75.9 1.3 0.8 17.6 5.6 2.5 1.5 3.4 21.6 0.8 0.5 -5.4 28.3 0.7 0.4 -12.5 4.0 0.7 0.9 0.8 0.5 1.1

91.74 93.77 Upper Eagle Ford 2157.4 1.6 5.0 2.7 0.2 32.4 7.6 0.3 1.1 1143.2 0.6 0.2 -2.5 183.6 2.4 1.4 107.9 4.5 6.0 4.5 3.8 55.0 1.0 0.6 -0.5 5.4 2.5 1.5 3.3 20.0 0.8 0.4 -5.8 37.0 1.0 0.5 -1.8 4.5 0.7 0.8 0.7 0.5 1.0

92.73 93.79 Upper Eagle Ford 1958.6 1.8 4.3 2.3 0.2 36.2 8.9 0.4 1.3 1275.1 0.8 0.3 -2.0 46.5 0.7 0.4 -18.3 1.9 2.9 1.9 1.3 27.2 0.6 0.3 -20.4 2.4 1.3 0.7 0.6 16.8 0.8 0.4 -5.3 18.2 0.5 0.3 -15.1 0.9 0.8 0.9 0.8 0.4 1.5

93.44 93.81 Upper Eagle Ford 1652.0 1.3 4.6 2.4 0.2 32.2 6.5 0.3 0.9 943.1 0.5 0.2 -2.2 57.3 0.8 0.4 -11.8 1.0 1.5 1.0 0.3 62.4 1.2 0.7 11.8 3.4 1.7 0.9 1.4 23.8 1.0 0.5 0.3 26.1 0.7 0.4 -9.4 3.0 1.1 1.0 1.1 0.8 1.1

94.22 93.84 Upper Eagle Ford 1276.6 1.0 3.5 1.8 0.2 36.7 6.2 0.3 0.7 685.9 0.5 0.1 -1.6 40.1 0.8 0.3 -11.7 0.9 1.6 0.9 0.3 19.2 0.5 0.2 -18.8 2.3 1.6 0.6 0.8 20.2 1.1 0.4 2.6 17.8 0.7 0.3 -8.8 2.7 0.8 1.0 1.2 0.6 1.3

94.73 93.86 Upper Eagle Ford 1380.8 1.4 5.1 2.7 0.2 32.0 6.4 0.3 1.0 992.4 0.5 0.2 -2.6 66.8 0.9 0.5 -10.4 0.7 1.0 0.7 0.0 41.2 0.7 0.4 -15.3 2.7 1.3 0.7 0.5 23.7 0.9 0.5 -2.6 25.8 0.7 0.4 -13.8 2.3 0.8 1.1 1.1 0.6 1.3

95.31 93.88 Upper Eagle Ford 1690.8 1.9 4.8 2.5 0.2 32.6 8.9 0.4 1.3 1309.2 0.7 0.3 -2.2 117.3 1.6 0.9 45.6 4.7 6.6 4.7 4.0 73.3 1.4 0.8 20.7 3.2 1.6 0.9 1.2 29.1 1.2 0.6 4.7 31.7 0.9 0.5 -5.1 4.2 0.8 1.3 1.5 0.7 2.0

96.10 93.91 Upper Eagle Ford 1301.2 0.9 3.9 2.1 0.2 36.6 5.9 0.2 0.7 656.3 0.4 0.1 -1.9 33.9 0.6 0.3 -24.3 0.5 0.9 0.5 0.0 18.3 0.4 0.2 -24.4 1.4 0.8 0.4 -0.3 13.9 0.7 0.3 -5.9 13.4 0.4 0.2 -16.5 0.9 1.0 1.1 0.8 0.5 1.1

97.41 93.95 Upper Eagle Ford 1084.9 0.9 3.4 1.8 0.2 35.3 5.5 0.3 0.6 605.2 0.5 0.1 -1.6 50.8 1.0 0.4 -0.4 0.9 1.7 0.9 0.3 29.8 0.8 0.3 -7.8 1.4 1.0 0.4 0.0 14.3 0.8 0.3 -3.1 13.3 0.5 0.2 -13.0 1.6 1.1 1.1 0.9 0.5 1.1

98.08 93.98 Upper Eagle Ford 1647.8 1.8 5.1 2.7 0.2 30.9 8.5 0.4 1.3 1265.7 0.6 0.3 -2.4 73.8 1.0 0.6 -2.5 4.2 5.4 4.2 3.4 41.9 0.7 0.4 -14.1 3.6 1.7 1.0 1.4 22.7 0.9 0.5 -3.3 22.5 0.6 0.3 -16.7 5.9 0.7 0.8 0.9 0.3 1.5

98.56 94.00 Upper Eagle Ford 1808.9 1.2 3.7 1.9 0.2 39.7 7.1 0.3 0.8 845.3 0.6 0.2 -1.7 50.4 0.9 0.4 -4.7 1.6 2.9 1.6 1.0 34.9 0.9 0.4 -5.6 1.6 1.1 0.4 0.1 14.4 0.8 0.3 -4.4 14.0 0.5 0.2 -14.3 2.1 0.9 0.9 0.7 0.5 0.9

99.82 94.04 Upper Eagle Ford 3802.3 6.6 8.0 4.2 0.7 21.1 9.1 0.8 4.6 4616.3 1.5 1.0 -3.6 130.7 1.1 1.0 11.1 4.7 3.9 4.7 3.5 78.6 0.9 0.8 -9.1 3.2 0.9 0.9 -0.2 33.6 0.8 0.7 -7.1 23.5 0.4 0.3 -37.9 2.0 2.0 1.8 1.0 1.3 2.1

100.30 94.06 Upper Eagle Ford 2420.7 2.4 6.9 3.6 0.3 23.9 8.7 0.4 1.7 1692.0 0.6 0.4 -3.4 53.3 0.5 0.4 -50.1 1.9 1.9 1.9 0.9 41.9 0.6 0.4 -33.9 2.3 0.8 0.6 -0.6 14.0 0.4 0.3 -21.2 19.2 0.4 0.3 -33.8 1.6 0.9 1.2 0.5 0.9 1.4

100.90 94.08 Upper Eagle Ford 1643.2 1.8 3.2 1.7 0.2 32.8 10.8 0.6 1.3 1251.2 1.0 0.3 -1.2 67.2 1.4 0.5 18.7 3.1 6.5 3.1 2.7 28.7 0.8 0.3 -6.9 2.8 2.0 0.7 1.4 23.7 1.4 0.5 7.2 18.2 0.7 0.3 -6.7 5.3 0.7 1.0 1.1 0.6 1.9

101.83 94.14 Upper Eagle Ford 4201.6 3.3 4.4 2.4 0.3 36.5 12.3 0.8 2.3 2337.9 1.4 0.5 -1.7 96.5 1.4 0.7 29.9 1.4 2.0 1.4 0.7 38.1 0.8 0.4 -10.7 1.5 0.8 0.4 -0.4 18.1 0.8 0.4 -4.5 24.7 0.7 0.4 -9.5 2.7 0.4 6.2 1.6 3.1 6.7

102.21 94.17 Upper Eagle Ford 3188.0 3.3 7.6 4.0 0.6 29.5 5.8 0.4 2.3 2313.2 0.8 0.5 -3.8 131.9 1.2 1.0 17.6 2.3 2.0 2.3 1.1 57.7 0.7 0.6 -26.2 3.6 1.1 1.0 0.4 28.8 0.7 0.6 -10.1 39.5 0.7 0.6 -19.2 2.0 0.5 5.3 1.6 3.4 4.6

102.95 94.22 Upper Eagle Ford 3012.4 4.5 9.2 4.9 0.6 21.2 7.2 0.5 3.2 3169.4 0.9 0.7 -4.6 163.6 1.2 1.3 24.9 1.7 1.2 1.7 0.3 48.2 0.5 0.5 -53.5 1.8 0.5 0.5 -2.1 37.2 0.8 0.8 -9.9 65.4 0.9 1.0 -5.7 2.6 0.4 5.0 1.4 4.4 5.1

103.06 94.22 Upper Eagle Ford 2737.0 5.8 11.4 6.1 0.8 16.4 7.2 0.5 4.1 4060.1 0.9 0.8 -5.8 220.6 1.3 1.7 48.9 0.7 0.4 0.7 -1.0 83.9 0.7 0.9 -42.0 0.7 0.1 0.2 -4.2 48.6 0.8 1.1 -9.8 111.6 1.3 1.6 23.5 0.3 0.6 5.8 1.8 6.5 6.9

103.22 94.23 Upper Eagle Ford 2038.1 2.0 4.8 2.5 0.3 40.6 6.5 0.4 1.4 1421.4 0.8 0.3 -2.2 88.5 1.2 0.7 16.4 0.3 0.5 0.3 -0.4 33.5 0.6 0.4 -19.4 0.2 0.1 0.1 -1.8 32.6 1.3 0.7 8.1 43.5 1.2 0.6 6.5 0.1 1.1 6.7 3.1 6.5 7.3

103.33 94.24 Upper Eagle Ford 2152.0 3.7 10.7 5.7 0.5 18.7 7.5 0.3 2.6 2573.8 0.6 0.5 -5.5 202.8 1.3 1.6 42.6 1.4 0.9 1.4 -0.2 47.0 0.4 0.5 -70.5 1.3 0.3 0.3 -3.2 45.8 0.8 1.0 -8.7 86.6 1.1 1.3 4.3 1.6 0.7 6.2 2.1 7.9 5.2

103.44 94.25 Upper Eagle Ford 1457.0 1.2 1.6 0.8 0.1 41.7 15.7 0.8 0.8 842.4 1.4 0.2 -0.1 29.8 1.2 0.2 5.9 1.1 4.6 1.1 0.8 9.0 0.5 0.1 -8.5 0.7 1.0 0.2 0.0 8.2 1.0 0.2 0.0 17.7 1.4 0.3 5.4 0.8 0.4 4.9 1.4 2.6 3.5

103.56 94.26 Upper Eagle Ford 2533.8 6.3 11.6 6.2 0.9 14.7 6.7 0.5 4.4 4377.3 1.0 0.9 -5.9 219.7 1.3 1.7 45.1 1.7 1.0 1.7 0.0 84.3 0.7 0.9 -43.8 2.6 0.5 0.7 -2.2 78.7 1.3 1.7 19.4 131.1 1.5 1.9 41.4 2.2 0.7 4.7 2.6 8.8 6.2

103.82 94.28 Upper Eagle Ford 2079.9 4.4 7.3 3.9 0.4 30.7 10.0 0.6 3.1 3099.1 1.1 0.6 -3.4 125.2 1.1 1.0 15.4 0.4 0.3 0.4 -0.7 57.4 0.7 0.6 -23.1 0.7 0.2 0.2 -2.3 40.5 1.1 0.9 3.1 84.4 1.5 1.2 28.1 0.1 0.9 8.7 2.6 7.6 7.9

104.00 94.29 Upper Eagle Ford 2771.0 5.1 10.6 5.6 0.6 20.8 9.2 0.5 3.6 3599.9 0.9 0.7 -5.4 164.9 1.0 1.3 5.4 0.7 0.5 0.7 -0.9 92.1 0.8 1.0 -24.8 2.0 0.4 0.5 -2.5 29.5 0.5 0.7 -24.7 89.2 1.1 1.3 7.3 0.5 0.6 2.9 0.8 4.8 3.8

104.18 94.30 Upper Eagle Ford 2702.7 2.4 2.4 1.3 0.1 42.9 21.8 1.0 1.7 1687.6 1.8 0.3 -0.3 42.9 1.2 0.3 7.2 0.4 1.2 0.4 0.1 14.3 0.5 0.2 -11.9 0.5 0.5 0.1 -0.5 5.5 0.5 0.1 -6.6 19.3 1.1 0.3 0.9 0.4 0.0 1.5 0.5 1.5 2.3

104.44 94.32 Upper Eagle Ford 3340.3 8.1 11.0 5.8 0.9 16.5 9.4 0.7 5.7 5671.5 1.3 1.2 -5.3 187.7 1.1 1.4 23.4 3.1 1.9 3.1 1.4 69.7 0.6 0.7 -50.8 3.0 0.7 0.8 -1.6 62.9 1.1 1.4 7.1 105.5 1.3 1.6 21.1 1.9 0.7 2.4 1.4 2.9 3.2

104.60 94.33 Upper Eagle Ford 1630.7 2.8 9.7 5.1 0.3 24.7 8.0 0.3 1.9 1941.0 0.5 0.4 -5.0 84.2 0.6 0.6 -60.8 1.9 1.3 1.9 0.4 50.2 0.5 0.5 -56.1 2.4 0.6 0.6 -1.7 43.2 0.9 1.0 -6.1 23.2 0.3 0.3 -51.2 0.7 0.6 0.8 1.1 0.4 1.0

104.83 94.35 Upper Eagle Ford 1563.4 1.8 6.0 3.2 0.3 35.1 6.1 0.3 1.2 1225.8 0.5 0.3 -3.0 91.2 1.0 0.7 1.4 1.4 1.5 1.4 0.5 41.3 0.6 0.4 -24.5 2.2 0.9 0.6 -0.3 21.8 0.7 0.5 -8.7 17.4 0.4 0.3 -28.7 1.7 0.5 1.1 0.8 0.6 1.2

105.40 94.39 Upper Eagle Ford 1374.3 1.4 3.3 1.8 0.2 44.0 8.3 0.4 1.0 987.6 0.8 0.2 -1.4 35.6 0.7 0.3 -14.4 0.4 0.9 0.4 -0.1 20.8 0.6 0.2 -15.8 0.9 0.6 0.2 -0.5 14.7 0.9 0.3 -2.3 11.4 0.4 0.2 -14.2 0.7 0.8 1.0 0.8 0.5 1.2

105.96 94.42 Upper Eagle Ford 1655.4 1.2 2.3 1.2 0.1 46.1 16.5 0.5 0.9 867.7 1.0 0.2 -0.8 30.2 0.9 0.2 -4.8 1.9 5.3 1.9 1.5 10.8 0.4 0.1 -14.9 0.7 0.7 0.2 -0.3 6.5 0.5 0.1 -5.4 6.2 0.3 0.1 -11.8 0.5 0.2 0.6 0.6 0.4 1.1

106.45 94.47 Lower Eagle Ford 3304.1 3.3 8.8 4.6 0.6 27.3 5.4 0.4 2.3 2285.7 0.7 0.5 -4.5 146.4 1.1 1.1 14.6 2.0 1.5 2.0 0.6 65.1 0.7 0.7 -31.5 3.6 1.0 1.0 0.0 21.9 0.5 0.5 -22.9 25.6 0.4 0.4 -42.0 2.9 0.6 1.2 0.5 0.6 1.1

106.94 94.51 Lower Eagle Ford 2376.5 2.2 6.6 3.5 0.3 33.6 7.5 0.3 1.5 1541.9 0.6 0.3 -3.3 98.2 1.0 0.8 -0.1 4.0 4.1 4.0 3.0 66.6 0.9 0.7 -5.5 2.8 1.0 0.8 0.0 18.2 0.5 0.4 -15.2 22.5 0.4 0.3 -27.9 2.6 0.3 1.0 0.6 0.4 1.0

107.17 94.53 Lower Eagle Ford 2299.2 2.5 7.0 3.7 0.3 28.9 7.6 0.4 1.7 1729.7 0.6 0.4 -3.5 81.0 0.8 0.6 -23.3 2.1 2.0 2.1 1.1 38.8 0.5 0.4 -37.7 1.7 0.6 0.4 -1.3 20.9 0.6 0.5 -14.5 18.0 0.3 0.3 -35.5 1.4 2.1 1.0 0.7 0.5 1.1

107.82 94.58 Lower Eagle Ford 2424.1 2.0 7.2 3.8 0.3 28.3 6.2 0.3 1.4 1414.3 0.5 0.3 -3.7 229.9 2.1 1.8 122.3 4.3 4.0 4.3 3.2 77.7 1.0 0.8 -1.2 3.4 1.1 0.9 0.4 22.0 0.6 0.5 -14.6 31.5 0.6 0.5 -23.8 3.9 0.5 0.9 0.6 0.6 0.8

108.77 94.65 Lower Eagle Ford 1547.6 2.1 5.5 2.9 0.2 34.4 8.6 0.4 1.5 1466.5 0.7 0.3 -2.6 92.4 1.1 0.7 9.7 7.0 8.5 7.0 6.2 62.3 1.0 0.7 1.7 7.9 3.4 2.1 5.6 24.7 0.9 0.5 -3.4 30.5 0.7 0.4 -11.9 5.3 0.5 0.7 0.8 0.4 1.1

109.22 94.68 Lower Eagle Ford 2404.6 1.9 5.4 2.9 0.2 33.8 8.9 0.4 1.3 1349.1 0.6 0.3 -2.6 92.2 1.1 0.7 10.9 5.2 6.4 5.2 4.4 54.4 0.9 0.6 -5.2 4.6 2.0 1.3 2.4 19.2 0.7 0.4 -8.5 22.7 0.5 0.3 -19.1 3.6 0.4 0.9 0.7 0.4 1.3

110.01 94.74 Lower Eagle Ford 1176.4 2.2 7.3 3.9 0.3 25.8 6.6 0.3 1.6 1565.8 0.6 0.3 -3.7 449.9 4.1 3.5 339.8 17.8 16.2 17.8 16.7 143.1 1.8 1.5 62.4 6.8 2.2 1.8 3.8 37.9 1.0 0.8 0.5 65.9 1.2 1.0 9.4 5.5 0.6 0.9 1.1 0.9 1.0

110.49 94.78 Lower Eagle Ford 1765.8 1.8 4.3 2.3 0.2 37.6 9.4 0.4 1.3 1253.4 0.8 0.3 -1.9 393.8 6.1 3.0 329.7 25.1 39.1 25.1 24.4 77.0 1.6 0.8 30.0 6.7 3.7 1.8 4.9 22.9 1.0 0.5 1.1 37.9 1.2 0.6 4.9 3.3 0.4 1.2 1.3 1.1 1.3

111.36 94.84 Lower Eagle Ford 1079.0 1.5 6.0 3.2 0.3 31.3 5.5 0.2 1.0 1041.7 0.5 0.2 -3.0 641.3 7.2 4.9 551.8 31.3 35.0 31.3 30.4 74.8 1.1 0.8 9.2 5.2 2.1 1.4 2.7 26.8 0.9 0.6 -3.6 40.7 0.9 0.6 -5.3 4.8 0.5 0.9 0.8 1.1 0.7

111.88 94.88 Lower Eagle Ford 1353.3 1.6 5.5 2.9 0.2 35.1 7.3 0.3 1.1 1109.1 0.5 0.2 -2.7 383.5 4.7 2.9 301.7 26.5 32.4 26.5 25.7 43.8 0.7 0.5 -16.2 4.7 2.1 1.3 2.4 19.8 0.7 0.4 -8.0 34.7 0.8 0.5 -7.3 3.3 0.9 1.0 0.8 0.7 1.1

112.45 94.93 Lower Eagle Ford 1343.1 1.1 3.1 1.6 0.1 41.0 8.8 0.3 0.7 735.1 0.6 0.2 -1.4 322.9 7.0 2.5 276.7 25.5 55.2 25.5 25.0 112.2 3.3 1.2 78.4 10.8 8.4 2.9 9.5 19.5 1.2 0.4 3.8 34.9 1.5 0.5 11.2 3.6 0.7 1.0 1.2 0.9 1.2

112.77 94.95 Lower Eagle Ford 1306.0 1.3 4.6 2.5 0.2 36.8 7.5 0.3 0.9 918.5 0.5 0.2 -2.3 354.2 5.1 2.7 284.7 26.0 37.5 26.0 25.4 44.1 0.9 0.5 -6.8 7.3 3.8 2.0 5.4 20.7 0.9 0.5 -3.0 35.0 1.0 0.5 -0.6 3.6 0.6 1.2 0.9 0.7 1.1

113.42 95.00 Lower Eagle Ford 1063.7 1.8 6.5 3.4 0.3 29.3 6.2 0.3 1.2 1230.2 0.5 0.3 -3.3 682.8 7.0 5.3 585.3 39.2 40.1 39.2 38.2 126.7 1.8 1.3 55.1 6.7 2.5 1.8 4.0 29.0 0.9 0.6 -4.2 51.4 1.0 0.8 1.3 4.7 0.8 0.9 0.9 1.0 1.0

114.04 95.05 Lower Eagle Ford 968.6 0.7 1.5 0.8 0.1 46.9 13.0 0.5 0.5 482.9 0.8 0.1 -0.4 152.6 6.8 1.2 130.1 9.3 41.6 9.3 9.1 27.4 1.7 0.3 10.9 2.1 3.4 0.6 1.5 6.9 0.9 0.2 -0.7 15.1 1.3 0.2 3.5 1.1 0.4 0.7 0.8 0.9 1.0

114.45 95.08 Lower Eagle Ford 1063.7 1.7 6.4 3.4 0.3 27.2 6.0 0.3 1.2 1217.1 0.5 0.3 -3.3 759.9 7.9 5.8 663.1 46.2 47.8 46.2 45.2 123.6 1.7 1.3 52.6 7.1 2.6 1.9 4.4 28.7 0.9 0.6 -4.2 59.9 1.2 0.9 10.2 5.2 0.8 1.0 0.9 1.0 1.1

115.45 95.15 Lower Eagle Ford 1453.6 2.0 6.7 3.6 0.3 27.9 6.5 0.3 1.4 1364.3 0.5 0.3 -3.4 657.8 6.5 5.1 556.7 44.6 44.1 44.6 43.6 95.1 1.3 1.0 21.0 7.6 2.7 2.0 4.8 34.6 1.0 0.8 0.2 58.9 1.1 0.9 7.0 5.5 0.7 0.9 1.1 1.0 1.2

116.15 95.20 Lower Eagle Ford 1316.8 1.6 5.3 2.8 0.2 30.1 6.9 0.3 1.1 1127.3 0.6 0.2 -2.6 724.8 9.2 5.6 646.0 47.2 59.8 47.2 46.4 181.5 3.1 1.9 123.7 8.1 3.6 2.2 5.8 37.4 1.4 0.8 10.6 56.9 1.4 0.8 16.4 5.6 0.6 0.9 1.3 1.3 1.1

116.76 95.25 Lower Eagle Ford 1001.1 2.0 6.6 3.5 0.3 28.4 6.6 0.3 1.4 1397.7 0.5 0.3 -3.3 775.9 7.8 6.0 676.4 55.6 55.9 55.6 54.6 86.6 1.2 0.9 13.7 7.7 2.8 2.1 5.0 37.8 1.1 0.8 4.0 62.3 1.2 0.9 11.2 5.4 0.9 0.9 1.3 1.2 1.2

117.21 95.28 Lower Eagle Ford 1530.0 0.8 1.4 0.8 0.1 47.6 13.7 0.6 0.6 553.9 1.0 0.1 -0.2 163.5 7.6 1.3 142.0 13.3 61.6 13.3 13.0 19.3 1.2 0.2 3.6 2.3 3.8 0.6 1.7 9.7 1.3 0.2 2.4 14.2 1.3 0.2 3.2 1.2 0.6 1.1 1.5 1.1 1.5

118.16 95.36 Lower Eagle Ford 1315.7 1.4 3.8 2.0 0.2 35.6 7.7 0.4 1.0 983.7 0.7 0.2 -1.7 582.4 10.2 4.5 525.1 41.1 71.7 41.1 40.5 121.2 2.9 1.3 79.1 6.4 4.0 1.7 4.8 29.4 1.5 0.7 9.9 48.5 1.6 0.7 19.1 5.0 0.7 0.9 1.5 1.3 1.1

119.49 95.46 Lower Eagle Ford 1113.0 1.1 2.9 1.5 0.1 39.4 7.4 0.4 0.8 751.0 0.7 0.2 -1.2 414.2 9.5 3.2 370.4 25.6 58.6 25.6 25.2 114.7 3.6 1.2 82.6 6.8 5.6 1.8 5.6 27.0 1.8 0.6 12.1 36.1 1.6 0.5 13.7 4.1 0.6 0.9 1.6 1.4 1.0

119.77 95.48 Lower Eagle Ford 2882.2 2.9 6.5 3.4 0.3 31.0 8.8 0.4 2.0 2016.0 0.8 0.4 -3.1 481.4 5.0 3.7 384.5 41.7 43.1 41.7 40.7 92.0 1.3 1.0 20.9 7.8 2.9 2.1 5.1 18.6 0.6 0.4 -14.3 38.2 0.8 0.6 -11.5 4.5 0.8 0.7 0.5 0.6 0.9

120.40 95.52 Lower Eagle Ford 1241.2 0.3 1.2 0.6 0.0 49.0 8.6 0.3 0.2 244.3 0.5 0.1 -0.4 161.6 9.0 1.2 143.7 6.6 37.1 6.6 6.5 14.0 1.1 0.1 0.9 1.3 2.7 0.4 0.8 5.7 0.9 0.1 -0.4 7.6 0.8 0.1 -1.6 1.0 0.2 0.7 0.8 1.0 0.8

121.09 95.58 Lower Eagle Ford 1269.5 1.3 4.4 2.3 0.2 30.3 6.3 0.3 0.9 929.4 0.6 0.2 -2.1 824.5 12.6 6.3 759.0 48.4 73.9 48.4 47.7 136.4 2.8 1.4 88.4 6.4 3.5 1.7 4.6 35.9 1.6 0.8 13.6 60.8 1.8 0.9 27.1 6.8 0.7 0.8 1.6 1.6 1.1

121.51 95.61 Lower Eagle Ford 1697.0 1.7 4.1 2.2 0.2 31.9 8.9 0.4 1.2 1196.9 0.8 0.2 -1.8 826.9 13.5 6.4 765.4 51.0 83.0 51.0 50.4 182.3 4.0 1.9 137.2 7.8 4.5 2.1 6.1 36.7 1.8 0.8 15.8 62.9 2.0 0.9 31.3 6.6 0.5 0.9 1.6 1.5 1.0

122.18 95.66 Lower Eagle Ford 1838.3 1.1 3.7 1.9 0.2 37.9 6.8 0.3 0.7 742.3 0.5 0.2 -1.7 338.9 6.2 2.6 283.9 31.0 56.3 31.0 30.4 55.1 1.4 0.6 14.8 7.8 5.1 2.1 6.3 19.7 1.1 0.4 1.0 34.8 1.2 0.5 6.5 3.8 0.7 0.8 1.0 0.9 1.0

122.91 95.71 Lower Eagle Ford 1729.3 1.5 5.6 3.0 0.2 32.7 6.3 0.3 1.1 1082.3 0.5 0.2 -2.8 717.3 8.5 5.5 633.1 60.4 71.6 60.4 59.5 115.4 1.9 1.2 53.7 8.8 3.7 2.4 6.4 35.0 1.2 0.8 6.4 58.7 1.4 0.9 15.5 6.2 0.7 1.0 1.4 0.9 1.2

123.14 95.73 Lower Eagle Ford 2404.0 2.2 13.1 6.9 0.5 17.4 4.4 0.2 1.5 1529.6 0.3 0.3 -7.0 1327.4 6.8 10.2 1131.1 54.4 27.7 54.4 52.4 57.3 0.4 0.6 -86.6 8.9 1.6 2.4 3.4 22.0 0.3 0.5 -44.7 43.9 0.4 0.6 -56.8 4.1 0.8 0.3 0.3 0.5 0.5

123.68 95.77 Lower Eagle Ford 7689.6 4.5 0.9 0.5 0.0 47.2 187.9 5.2 3.2 3175.2 9.5 0.7 4.8 105.1 8.1 0.8 92.1 13.5 104.1 13.5 13.4 18.4 1.9 0.2 8.9 1.3 3.7 0.4 1.0 5.1 1.1 0.1 0.6 10.4 1.6 0.2 3.8 0.7 0.6 0.2 0.7 0.5 0.7

124.03 95.80 Lower Eagle Ford 1861.0 1.4 6.2 3.3 0.3 27.4 4.9 0.2 1.0 1006.9 0.4 0.2 -3.2 642.5 6.9 4.9 548.9 68.5 73.2 68.5 67.6 73.7 1.1 0.8 5.0 7.5 2.9 2.0 4.9 27.8 0.9 0.6 -4.0 73.4 1.5 1.1 25.3 7.1 1.0 0.9 0.9 0.7 1.3

125.130 95.89 Lower Eagle Ford 2358.7 2.2 3.4 1.8 0.1 37.2 15.4 0.7 1.6 1568.0 1.2 0.3 -1.2 500.8 18.8 3.9 450.4 35.1 131.7 27.0 34.6 74.2 3.8 0.8 37.2 14.4 19.2 4.8 12.9 17.8 2.0 0.4 0.7 36.9 2.7 0.5 11.0 3.4 0.9 0.7 1.0 0.9 1.3

126.330 95.99 Lower Eagle Ford 1211.5 2.0 3.2 1.7 0.1 32.5 14.0 0.6 1.4 1400.6 1.1 0.3 -1.2 439.2 17.0 3.4 390.5 56.8 220.3 43.7 56.3 130.8 6.9 1.4 95.0 8.7 12.1 2.9 7.4 23.5 2.7 0.5 6.9 63.3 4.8 0.9 38.3 8.4 0.9 0.8 1.1 0.7 1.2

127.310 96.08 Lower Eagle Ford 1077.9 2.3 6.8 3.6 0.3 25.8 7.4 0.3 1.6 1602.8 0.6 0.3 -3.4 1123.0 21.0 8.6 1021.8 89.2 166.4 68.6 88.2 138.2 3.5 1.5 64.0 9.8 6.6 3.3 7.0 36.0 2.0 0.8 1.6 97.0 3.5 1.4 45.0 6.1 0.7 0.6 0.9 0.7 1.1

Copper (Cu) Nickel (Ni) Element/Zr (after Snow et al 2005)
TOC (wt %)Depth Age (Ma) Lithostrat

Major Elements Iron (Fe) Vanadium (V) Molybdenum (Mo) Zinc (Zn) Uranium (U)



Depth Age TOC (wt %) Wt. % Calcite δδδδ13C calcite (PDB) δδδδ18O calcite (PDB) δδδδ13C organic (PDB) Wt. % OC insoluble

80.25 93.30 0.42 78.80 0.47 -5.20 -25.65 2.49

80.48 93.31 3.71 48.30 1.64 -6.32 -26.28 10.89

81.25 93.36 2.08 57.70 1.44 -5.73 -25.90 5.01

81.4 93.37 0.29 0.50 1.75 -4.80

82.46 93.43 0.50 72.00 -0.11 -5.11 -25.17 1.87

82.67 93.44 2.39 54.20 1.70 -6.44 -26.11 12.56

83.11 93.47 0.96 61.40 1.16 -5.60

83.32 93.48 3.07 56.00 1.78 -6.11 -26.03 8.31

84.1 93.52 0.42 78.10 -0.31 -5.16

84.3 93.53 2.50 64.80 1.75 -6.13 -26.12 10.19

85.02 93.58 0.79 73.40 1.13 -5.78

85.31 93.59 2.58 52.90 1.86 -6.27 -26.14 7.03

86.65 93.67 0.97 63.40 0.66 -5.49

86.84 93.67 2.84 62.70 1.72 -6.09 -26.06 10.73

87.74 93.69 0.65 70.30 0.75 -5.28

87.88 93.69 3.16 53.40 1.95 -6.15 -25.73 9.55

88.77 93.71 0.36 89.50 -3.21 -4.47 -25.55 1.73

88.915 93.71 4.01 60.10 1.71 -6.17 -26.39 10.07

89.32 93.72 1.00 70.70 0.82 -5.65 -25.72 3.55

89.6 93.73 3.40 66.20 1.57 -6.18 -26.21 11.70

90.57 93.75 0.85 74.20 0.40 -5.45 -25.70 3.82

90.83 93.75 3.99 55.80 1.73 -6.61 -25.95 11.27

91.56 93.77 0.53 82.80 -1.15 -5.37 -25.41 2.83

91.74 93.77 4.45 55.20 1.92 -6.56 -25.79 12.66

92.73 93.79 0.94 67.40 1.45 -5.79 -24.48 2.82

92.815 93.79 2.76 39.60 2.30 -5.44 -24.86 6.37

92.94 93.81 55.50 2.06 -6.33 -25.36 8.69

93.76 93.82 3.52 58.10 2.27 -6.09 -25.16 9.10

94.22 93.84 2.68 69.40 1.97 -6.16 -25.22 8.83

94.73 93.86 2.35 59.30 2.20 -5.93 -24.97 4.60

95.15 93.87 3.85 59.60 2.41 -6.05 -24.68 10.51

95.31 93.88 4.22 59.00 2.52 -6.12 -24.41 10.57

96.1 93.91 0.93 66.20 1.83 -5.67 -23.91 2.53

96.75 93.93 0.39 79.30 0.18 -4.81 -23.07 0.97

96.98 93.94 3.37 33.60 2.81 -5.54 -23.39 8.73

97.41 93.95 1.55 66.10 2.76 -5.63 -23.30 4.21

97.82 93.97 6.95 35.10 3.28 -5.60 -23.33 12.80

98.08 93.98 5.94 53.80 2.81 -6.00 -23.34 14.80

98.56 94.00 2.12 57.70 2.69 -5.79 -23.44 4.91

99.3 94.02 0.81 17.00 2.41 -5.62 -23.38 2.94

99.82 94.04 2.04 42.00 3.24 -6.07 -23.36 3.76

100.3 94.06 1.63 35.70 2.64 -5.85 -23.20 2.10

100.9 94.08 5.28 49.90 2.80 -5.76 -22.26 9.73

101.35 94.11 0.35 5.50 0.94 -5.46 -22.61 0.17

101.83 94.14 2.72 48.70 1.82 -6.25 -22.61 5.02

102.21 94.17 2.01 53.90 2.11 -7.01 -23.61 4.14

102.95 94.22 2.58 28.70 3.75 -5.50 -22.82 2.03

103.06 94.22 0.30 13.10 1.36 -4.75 -23.00 0.55

103.22 94.23 0.05 64.50 -3.54 -5.02 -23.26 0.37

103.33 94.24 1.61 19.10 1.61 -5.14 -23.83 3.09

103.44 94.25 0.80 69.40 -1.09 -5.31 -23.03 3.03

103.56 94.26 2.24 16.80 2.26 -4.95 -22.42 0.78

103.75 94.27 0.73 9.40 3.14 -4.33 -23.23 0.55

103.82 94.28 0.11 35.60 -2.93 -4.03 -22.96 0.30

104 94.29 0.49 21.90 1.81 -4.67 -23.50 0.86

104.18 94.30 0.36 72.60 0.58 -5.37 -24.74 1.00

104.44 94.32 1.90 20.70 3.41 -5.58 -23.12 3.11

104.6 94.33 0.75 29.10 3.06 -5.71 -22.87 1.27

104.83 94.35 1.68 53.90 3.15 -5.84 -23.02 5.38

105.4 94.39 0.66 62.20 1.63 -5.53 -22.61

105.69 94.42 1.21 57.50 1.90 -5.56 -24.44 2.11

105.96 94.44 0.51 78.00 0.71 -5.39 -24.01 2.81

106.45 94.47 2.91 46.20 1.61 -6.57 -25.84 4.94

106.94 94.51 2.60 51.10 1.43 -6.44 -25.56 4.43

107.17 94.53 1.45 24.10 1.65 -5.33 -24.47 2.10

107.35 94.54 1.28 58.10 1.29 -5.99 -25.40 2.97

107.82 94.58 3.88 52.10 1.58 -6.51 -26.32 7.78

108.2 94.61 2.68 38.80 2.41 -6.03 -25.62 3.98

108.77 94.65 5.34 52.40 1.90 -6.08 -24.78 10.73

109.22 94.68 3.62 57.10 1.24 -6.30 -25.90 7.10

109.8 94.73 4.10 51.50 0.99 -6.57 -26.58 9.60

110.01 94.74 5.55 37.10 0.96 -6.53 -26.79 9.60

110.49 94.78 3.32 62.20 1.44 -6.51 -26.44 8.83

111.36 94.84 4.83 56.80 1.46 -6.36 -26.43 10.90

111.88 94.88 3.27 45.60 0.41 -5.82 -26.73 8.80

112.45 94.93 3.55 69.50 1.15 -6.51 -27.19 11.97

112.77 94.95 3.56 49.90 0.99 -6.70 -26.79 7.28

113.07 94.97 4.47 48.30 1.12 -6.46 -27.11 12.35

113.42 95.00 4.69 42.50 1.11 -6.30 -27.00 9.14

114.04 95.05 1.09 82.60 2.08 -5.27 -26.94 7.09

114.45 95.08 5.21 46.80 0.91 -6.62 -26.91 10.16

115.45 95.15 5.47 27.60 1.22 -6.24 -26.95 9.64

115.79 95.18 5.01 44.00 1.12 -6.56 -27.08 9.69

116.15 95.20 5.60 38.70 1.30 -6.85 -26.98 12.02

116.76 95.25 5.43 33.80 1.25 -6.37 -26.64 9.46

117.21 95.28 1.23 80.30 2.18 -5.58 -27.14 7.12

117.51 95.31 6.14 34.50 1.58 -6.44 -26.78 12.77

118.16 95.36 5.02 65.10 1.43 -6.72 -26.92 11.70

118.61 95.39 1.16 84.90 2.11 -5.44 -26.80 7.71

119.49 95.46 4.07 67.00 1.43 -6.72 -26.89 12.90

119.77 95.48 4.53 31.20 1.19 -6.68 -27.32 11.51

120.4 95.52 1.05 82.10 2.00 -5.70 -26.58 6.68

120.67 95.54 5.30 49.40 1.15 -6.70 -27.35 12.09

120.79 95.55 5.88 46.40 1.28 -7.07 -27.31 13.42

121.09 95.58 6.77 37.90 1.69 -6.69 -27.03 13.25

121.51 95.61 6.56 37.20 1.86 -6.74 -26.85 14.43

122.18 95.66 3.76 54.50 1.52 -7.27 -27.19 10.10

122.91 95.71 6.17 37.00 1.29 -6.55 -27.37 12.35

123.14 95.73 4.14 56.90 1.52 -6.70 -27.10 16.73

123.68 95.77 0.72 76.80 -3.79 -3.32 -26.82 2.61

124.03 95.80 7.11 42.30 1.25 -6.60 -27.04 12.62

124.55 95.84 0.70 84.00 1.35 -4.67 -27.23 6.19

125.13 95.89 3.41 60.40 1.12 -7.10 -27.25 12.38

125.5 95.92 7.76 47.60 1.24 -7.08 -27.49 14.04

126.1 95.97 0.96 84.80 1.67 -5.22 -27.36 8.12

126.33 95.99 8.37 29.70 0.20 -6.67 -27.39 12.90

127.31 96.08 6.07 30.70 1.06 -6.81 -26.64 14.25


