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Table 1. Qualitative description of etching and overgrowth classifications from Roth
(1978).

Table 2. Nannofossil taxonomy consists of species that were aggregated together
based on similar paleoecological niches and/or taxonomic classification. These taxa
constitute >3% of the assemblage for principle component analysis 1 (PCA1).
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CaCO, W. barnesiae D. ignotus  Shannon Eveness Richness %TOC 8" Corg
CaCoO, -0.57 0.43 0.59 0.54 0.50 0.13 -0.05
W. barnesiae -0.52 -0.87 -0.87 -0.86 -0.64 -0.14 0.03
D. ignotus 0.43 -0.87 0.50 0.57 0.29 0.12 -0.04
30 -0.58 0.41 -0.44 -0.47 -0.46 -0.39 -0.06 0.08
8 Ceard -0.51 0.39 -0.58 -0.41 -0.46 -0.23 -0.25 0.25
8Core -0.05 0.03 -0.04 0.01 -0.01 0.02 0.02
%TOC -0.13 -0.14 0.13 0.05 0.06 0.07 0.01

Italic type is significant at 95% confidence interval
Bold type is significant at 99% confidence interval

Values are Pearson coefTicients

Table 3. Pearson correlation coefficients for Figure 2. R-values involving 520,
%TOC, carbonate (CaCOs), §**Ccam, and §*3Corg have n values of 191. R-values involving
W. barnesiae, D. ignotus, Shannon diversity, evenness, and richness have n values of 41.

Species Fichness (5) | Shannon Diversity (H) Eveness (E)

Mn Max Avg | Mm Max Avg | Min Max Avp
Marl 37 13 57 198 348 281 020 0351 031
Limestone 47 77 68 279 333 319 | 031 o048 040

Table 4. Paleoecological results from the Fort Hays Member presented in minimums,

maximums, and averages.

%TOC &"Ccarb §"Corg 30
Min Max Avg. [ Min Max Avg. | Min Max Avg | Min Max Avg.
Marl 041 499 127 | 0.74 2.02 1.58 |-27.11 2421 -2633 | -2.68 -538 -4.02
Limestone 0.57 480 1.62 | 0.35 223 1.20 |-28.48 -17.31 2580 | -3.66 -6.47 -490

Table 5. Geochemical results from the Fort Hays Member presented in minima,

maxima, and averages.
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CaCO; W, barnesiae D. ignotus Shannon  Eveness  Richness Limestone AVG Marl AVG % Change

E. floralis -0.79 0.51 -0.51 -0.63 -0.56 -0.56 0.41% 1.13%  +175.61%
L. septanarius -0.59 0.55 -0.55 -0.71 -0.71 -0.58 1.11% 2.99%  +169.37%
M. furcatus -0.43 0.06 -0.06 -0.63 -0.57 -0.55 0.24% 4.94% +1958.33%
P. cretacea 0.17 0.19 -0.25 -0.14 -0.15 -0.21 6.89% 8.06%  +16.98%
Prediscosphaera spp. -0.06 0.13 -0.26 -0.04 -0.04 -0.14 10.02%  10.97% +9.48%
0. gartneri -0.38 0.48 -0.46 -0.47 -0.42 -0.41 0.56% 1.18%  +110.71%
W. barnesiae -0.57 -0.87 -0.87 -0.88 -0.64 19.77%  33.13%  +67.58%
7. embergeri -0.06 0.01 -0.14 -0.16 -0.27 -0.18 1.59% 1.73% +8.81%

Italic type is significant at 95% confidence interval
Bold type is significant at 99% confidence interval
Values are Pearson coefficients

Table 6. Pearson correlation coefficients of dissolution resistant species measured
against: percent carbonate (CaCOs), average percent abundance of W. barnesiae, average
percent abundance of D. ignotus, paleoecological parameters, average abundance
dissolution resistant species within limestones and marls, and the percent difference
between lithologies. R-values are calculated using n=41.

CaCO;  W. barnesiae D. ignotus ~ Shannon Eveness Richness Limestone AVG Marl AVG % Change

Biscutum spp. 0.20 -0.40 0.59 0.50 0.54 0.49 1.01% 0.52% -49.10%
C. garrisonii 0.34 -0.22 0.13 0.35 0.22 0.39 1.22% 0.81% -33.61%
C. ehrenbergii 0.06 -0.32 .38 0.16 0.27 0.41 1.73% 1.58% -8.67%
D. ignotus 0.43 -0.87 0.50 0.57 0.29 7.05% 2.89% -59.00%
Eiffellithus spp. 0.23 -0.45 0.06 0.49 0.45 0.41 5.38% 4.45% -17.28%
L. carniolensis 0.28 -0.36 0.40 0.40 0.48 0.17 0.61% 0.37% -39.34%
T. phacelosus 0.54 -0.14 0.57 0.68 0.68 0.61 10.12% 6.64%  -34.38%
Zeughrabdotid spp.  -0.28 -0.49 0.12 0.52 0.58 0.26 8.32% 6.33% -23.91%

Italic type is significant at 95% confidence interval
Bold type is significant at 99% confidence interval
Values are Pearson coefficients

Table 7. Pearson correlation coefficients of dissolution prone species measured
against: percent carbonate (CaCQOs), average percent abundance of W. barnesiae, average
percent abundance of D. ignotus, paleoecological parameters, average abundance of
dissolution prone species within limestones and marls, and the percent difference
between lithologies. R-values are calculated using n=41.
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XPL Cross Polarized Light, PL Plane Light, PC Phase Contrast

1. Biscutum anthracenum Brace and Watkins (2014), PC. 2. Biscutum anthracenun, XPL. 3. Biscutum constans
Gorka (1957), PC. 4. Biscutum constans, XPL. 5. Biscutum ubiguem Brace and Watkins (2014), PC. 6. Biscu-
tum ubiquem, XPL. 7. Biscutum zulloi Covington (1994), PC. 8. Biscutum zulloi, XPL. 9. Broinsonia furtiva
Bukry (1969), XPL. 10. Discorhabdus ignotus Gorka (1957), XPL. 11. Eiffellithus eximius Stover (1966),
XPL. 12. Kampnerius magnificus Deflandre (1959), PC. 12. Lithastrinus septanarius Forchheimer (1972),
XPL. 13. Marthasterites furcatus Deflandre and Fert (1954), PL. 14. Micula adumbrata Burnett (1997), XPL.
15. Micula cubiformis Forchheimer (1972), XPL.
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XPL Cross Polarized Light, PL Plane Light, PC Phase Contrast

16. Micula decussata Vekshina (1959), XPL. 17. Watznaueria barnesiae (Black, 1959), XPL. 18. Zeughrabdo-
tus clarus Deflandre in Deflandre & Fert (1954), XPL. 19. Zeughrabdotus elegans Gartner (1968), XPL. 20.
Zeughrabdotus noeliae Rood et al. (1971), XPL. 21. Zeughrabdotus noeliae, PC.



