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Outline

1) Paleogeography; Present Nomenclature; Previous Interpretation as of 1990
and the stratigraphic questions that arose with that research

2) New depositional interpretation and new unit identification

3) Implications of this research and recommendations for the future.




Tools utilized in the
development of this model

» cm-scale lithostratigraphic analyses of 33 drill core

» 57 samples for conodont biostratigraphy (> 14,000 Pa elements)

* 681 stable isotope (633C_, ) chemostratigraphy at 4-to-6-inch resolution
« geophysical (aeromagnetic and aerogravitational) maps

Conodont Elements

* 166 geophysical well-logs
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OLD CLASSIFICATION INEW CLASSIFICATION for KANSAS
(Zeller, editor, 1968) (Heckel and Watney, 2002)
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Nomenclature
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OLD CLASSIFICATION
(Zeller, editor, 1968)

MISSOURIAN STAGE
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Early correlation of Zarah Subgroup
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(Heckel and Watney, 2002)
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NEW CLASSIFICATION for KANSAS
(Heckel and Watney, 2002)
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TEXT-FIGURE 11

Correlation cross-section of lower and middle Marmaton (upper Desmoinesian) units and cyclothems from Kansas City (at roughly middle to lower
shelf boundary), across lower shelf, to basin margin in Tulsa area of Oklahoma (updated from Heckel 2002, fig. 5). Cyclothems span interval from top
of exposure surface upward to top of next exposure surface. BC-FH = Blackwater Creek Shale-Flint Hill Sandstone unit of Missouri.
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TEXT-FIGURE 14

Correlation cross-section of Missourian Stage (= base of Exline to base of Cass) cyclothems in type region from Kansas City to lowa, a mid-shelf
position on northern shelf (updated from Heckel 1994, 2002). Lines with spots show condensed intervals; hachured lines show exposure surfaces;
tailed diamond symbols show conodont control; capital letters show fusulinid control: E = Eowaeringella, T = first triticitids.
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Upper Farley Limestone, Miami County, NE Kansas
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Bonner Springs Shale, Miami County, NE Kansas
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What do we know so far

Build-and-Fill
Morphology

Eustatic Syn-depositional
Fluctuation Faulting

What we now need is a sequence stratigraphic framework to
understand when, why, and how aggradation is occurring.
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Let’s now incorporate facies
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Outline

1) Paleogeography; Present Nomenclature; Previous Interpretation as of 1990
and the stratigraphic questions that arose with that research

2) New depositional interpretation and new unit identification
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Nomenclature
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Recommendations for the Future

1)
2)
3)
4)

5

=

update all quarry nomenclature
add to known geodatabases
incorporate pXRF
more work

* throughout the region

e throughout the underlying and overlying strata

more funding




1)
2)
3)
4)
5)

6)
7)
8)

In Summary

resolved the need for a southerly sediment source
eliminated Lane-Island Creek within the literature
revised the Lane Neostratotype

formalize the Farley submembers

build-and-fill modulated by eustatic sea-level fluctuation and
syn-depositional faulting.

carbonate accumulation primarily during FSST
carbonate mounds aggrade and prograde
Zeller (1968), Heckel and Watney (2002), this study




Acknowledgments

* Funding provided through the State Map Program at the Kansas Geological Survey (KGS)
and the University of lowa Department of Earth and Environmental Sciences

* Core provided by the Kansas Department of Transportation (KDOT)

* Brad Cramer at the University of lowa; Greg Ludvigson, Robert Sawin, Jeff Ross, Lynn
Watney, David Newell, and David Laflen at the KGS; Bob Henthorne at KDOT; Dan Jones at
the APAC Quarry

* Field assistant (i.e., my beautiful wife)

* University of lowa Paleontology Repository

RS

a[n Kansas ZUSGS

Department of Transportation science for a changmg world




References

Arvidson, R. S., 1990. Stratigraphy, carbonate petrology, diagenesis, and trace element
cement geochemistry of the Wyandotte Limestone (Upper Pennsylvanian) Miami
County, Kansas. Unpublished M.S. Thesis, University of lowa, 213 p.

Heckel, P. H., 2013. Pennsylvanian stratigraphy of Northern Midcontinent Shelf and
biostratigraphic correlation of cyclothems. Stratigraphy, v. 10, n. 1-2, p. 3-39.

Heckel, P. H., and Watney, W. L., 2002. Revision of Stratigraphic Nomenclature and
Classification of the Pleasanton, Kansas City, Lansing, and Lower part of the Douglas
Groups (Lower Upper Pennsylvanian, Missourian) in Kansas. Kansas Geological
Survey, Bulletin 246, 69 p.

Some data presented in this talk was later published in Oborny et al. (2017)

Oborny, S. C., Cramer, B. D., Heckel, P. H., Ludvigson, G. A., and Henthorne, R. E., 2017.
Development of phylloid-algal mounds during regression: Expanding the build-and-
fill model. Journal of Sedimentary Research, v. 87, p. 688-706.






