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Abstract

The Cambrian-Ordovician Sauk megasequence of the great American carbonate bank (GACB) comprises a succession of mixed lithologies, but
dominantly carbonate rocks, whose thickness, stratigraphy, and lithofacies distribution reflect the presence of a complex of intrabank platforms
and basins, aulacogens, and tectonically active margins that together make up the major part of the paleocontinent Laurentia. The stratigraphy
of the Sauk megasequence can be subdivided and correlated across the GACB through the recognition of major unconformities, marine
flooding events, and stratigraphic stacking patterns, documented within a robust biostratigraphic framework.

The base of the Sauk megasequence is typically defined as the contact of Cambrian, or sub-Tippecanoe-megasequence Ordovician rocks, with
Precambrian, mostly igneous, basement. The Sauk megasequence is overlain (commonly unconformably) by the Middle Ordovician
Tippecanoe megasequence, the age of which varies across the GACB. Where subsequent erosion has occurred, the Sauk megasequence may be
overlain by rocks younger than the Tippecanoe megasequence. Palmer's (1981) subdivision of the Sauk megasequence into Sauk I, 11, and 111
subsequences (now referred to as supersequences) is widely, but not universally, recognized.

Across many areas of the GACB, the Sauk III supersequence of Palmer can be subdivided into two supersequences (herein defined as ‘‘Sauk
IIIA" and ‘‘Sauk IIIB"), based on an unconformity and/or biostratigraphic changes near the Cambrian-Ordovician boundary. Additional
significant unconformities and marine flooding events also can be correlated across much of the GACB.

The recognition of correlatable surfaces across the GACB has been challenging because of local syndepositional tectonics and
paleotopography, and lithofacies heterogeneity. However, confidence in correlation across the GACB has been greatly enhanced by an
increasingly refined biostratigraphic framework.


mailto:wamorgan24@gmail.com

Selected References

Derby, J.R., R.J. Raine, A.C. Runkel, and M.P. Smith, 2012, Paleogeography of the great American carbonate bank of Laurentia in the earliest
Ordovician (early Tremadocian): The Stonehenge transgression, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach,
(eds.), The great American carbonate bank: The geology and economic resources of the Cambrian—Ordovician Sauk megasequence of
Laurentia: AAPG Memoir 98, p. 5-13.

Dwyer, G.S., and J.E. Repetski, 2012, The Middle Ordovician Knox unconformity in the Black Warrior basin, in J.R. Derby, R.D. Fritz, S.A.
Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of the
Cambrian—Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p. 345-356.

Ethington, R.L., J.E. Repetski, and J. R. Derby, 2012, Ordovician of the Sauk megasequence in the Ozark region of northern Arkansas and
parts of Missouri and adjacent States, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American
carbonate bank: The geology and economic resources of the Cambrian—Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p.
275-300.

Fritz, R.D., P. Medlock, M.J. Kuykendall, and J.L. Wilson, 2012a, The geology of the Arbuckle Group in the mid-Continent: Sequence
stratigraphy, reservoir development,and the potential for hydrocarbon exploration, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and
C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of the Cambrian—Ordovician Sauk
megasequence of Laurentia: AAPG Memoir 98, p. 203-273.

Fritz, R.D., P. Medlock, M. Kuykendall, and J.L. Wilson, 2012b, Great American carbonate bank: Knox Group in the Black Warrior basin, in
J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American carbonate bank: The geology and
economic resources of the Cambrian—-Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p. 301-344.

Golonka, J., and W. Kiessling, 2002, Phanerozoic time scale and definition of time slices, in W. Kiessling, J. Golonka, and E. Flu" gel, eds.,
Phanerozoic reef patterns: SEPM Special Paper 72, p. 11-20.

Gooding, P. J., 2012, Unconformity, karst, hydrocarbons, minerals, environments, and structures present in the Cambrian—Ordovician Knox
Group in Kentucky: An example from south-central Kentucky, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach,
(eds.), The great American carbonate bank: The geology and economic resources of the Cambrian—Ordovician Sauk megasequence of
Laurentia: AAPG Memoir 98, p. 1103-1164.

Greb, S.F., R.A. Riley, J.R. Bowersox, M.P. Solis, J.A. Rupp, M. Kelley, D.C. Harris, and N. Gupta, 2012, Ordovician Knox carbonates and
sandstones of the eastern mid-continent: Potential geologic carbon storage reservoirs and seals, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A.
Morgan, and C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of the Cambrian—Ordovician
Sauk megasequence of Laurentia: AAPG Memoir 98, p. 1077 -1101.



Haqg, B. U., and S.R. Schutter, 2008, A chronology of Paleozoic sea level changes: Science, v. 322, p. 6468, doi:10 .1126/science.1161648.

Laughrey, C.D., and J.A. Harper, 2012, Upper Cambrian Gatesburg Formation of central and western Pennsylvania, in J.R. Derby, R.D. Fritz,
S.A. Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of the
Cambrian—Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p. 1165 —-1194.

Palmer, A.R., 19814, On the correlatability of grand cycles tops, in M. E. Taylor, (ed.), Short papers for the 2nd International Symposium on
the Cambrian System: U.S. Geological Survey Open File Report 81-743, p. 156-159.

Palmer, A.R., 1981b, Subdivision of the Sauk sequence, in M. E. Taylor, (ed.), Short papers for the 2nd International Symposium on the
Cambrian System: U.S. Geologica.

Palmer, A.R., 1965, Trilobites of the Late Cambrian Pterocephaliid biomere in the Great Basin, United States: U.S. Geological Survey
Professional Paper 493, 105 p.

Pittenger, M.A., C.T. Feazel, G.J. Buijs, R.R. Reid, and P.W. Johnson, 2012, Evaluation of Knox Supergroup dolostones as a target for carbon
dioxide storage in Western Kentucky in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American
carbonate bank: The geology and economic resources of the Cambrian—Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p.
1063-1076.

Read, J.F., and J.E. Repetski, 2012, Cambrian—LowerMiddle Ordovician passive carbonate margin, southern Appalachians in J.R. Derby, R.D.
Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of
the Cambrian—Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p. 357-382.

Runkel, A.C., R.M. McKay, C.A. Cowan, J.F. Miller, and J.F. Taylor, 2012, The Sauk megasequence in the cratonic interior of North America:
Interplay between a fully developed inner detrital belt and the central great American carbonate bank in J.R. Derby, R.D. Fritz, S.A. Longacre,
W.A. Morgan, and C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of the Cambrian—
Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p. 1001-1011.

Scotese, C.R., 2013, PALEOMAP Project, Earth History, Cambrian (514 Ma) and Ordovician (458 Ma): Website accessed July 9, 2013.
http://www.scotese.com/earth.htm.

Sloss, L.L., 1963, Sequences in the cratonic interior of North America: Geological Society of America Bulletin, v. 74, p. 93-113.

Sloss, L.L., W.C. Krumbein, and E.C. Daples, 1949, Integrated facies analysis, in C. R. Longwell (ed.): Sedimentary facies in geologic history:
Geological Society of America Memoir 39, p. 91-124.


http://www.scotese.com/earth.htm

Sternbach, C.A., 2012, Petroleum resources of the great American carbonate bank, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and
C.A. Sternbach, (eds.), The great American carbonate bank: The geology and economic resources of the Cambrian—Ordovician Sauk
megasequence of Laurentia: AAPG Memoir 98, p. 127-161

Taylor, J.F., J.E. Repetski, J.D. Loch, and S.A. Leslie, 2012, Biostratigraphy and chronostratigraphy of the Cambrian—Ordovician great
American carbonate bank, in J.R. Derby, R.D. Fritz, S.A. Longacre, W.A. Morgan, and C.A. Sternbach, (eds.), The great American carbonate
bank: The geology and economic resources of the Cambrian—Ordovician Sauk megasequence of Laurentia: AAPG Memoir 98, p. 15-35.

Taylor, J.F., D.K. Brezinski, J.E. Repetski, and N.M. Welsh, 2009, The Adamstown submergence event: Faunal and sedimentologic record of a
Late Cambrian transgression in the Appalachian region: Association of Australasian Paleontologists Memoir 34, p. 147-156.

Vail, P.R., F. Audemard., S.A. Bowman, P.N. Eisner, and C. Perez-Cruz, 1991, The stratigraphic signatures of tectonics, eustasy and
sedimentology: An overview, in G. Einsele, W. Ricken, and A. Seilacher, (eds.), Cycles and events in stratigraphy: Berlin, Springer-Verlag, p.
617-661.

Wilson, J.L., 1975, Carbonate facies in geologic history: Springer-Verlag, New York, 471 p.



SEQUERCE Stnatigraphy oiithe
Great American Carbenate Bank

Willizien A Wlogejzln)

Vloreln Ggoseiges Geplsilile), HEC




@Uuitline

»The Sauk Succession Across the GACB

«»*Bank-wide unconformities and flooding “events”
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James Lee Wilson while consulting on Cambro-
Ordovician carbonate reservoirs in late 1980’s to
emphasize the extent of the carbonate platform.
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Presenter’s notes: Vail (1991) sequence definition. >Up to 5000 m of Sauk in Great Basin, 3500 m in Appalachians.
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Palmer’s Sauk Subsequences
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Presenter’s notes: > Sauk I-1I. Typically, Glossopleura occurs a few meters above Ollenellids. > Sauk II-III Beds with Elvinia above
disconformity are separated by only a few meters from faunas of Prehousia, or, more typically Aphelaspis. Dunderbergia or younger missing.
Discontinuity between Lw. and Mid. Cambrian also seen in Baltic and North Africa.
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Presenter’s notes: 25 biostrat zones for refined zonation.



Challenges;te) Correlation
across the GACBE

< Diagenesis, especially dolomitization on Bank top

> Workers’ Definitions of Sequences and Criteria for
Selecting Sequence Boundaries
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Iihe Big Events:

(NotsUniversallyzRecognized)

< Lower Middle Ordovician Histiodella holodentata conodont Zone
++464 Ma boundary on global cycle chart (Haq and Schutter, 2008)

» Il Additional Major Unconformities or Flooding Events
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Sauk | & Il Superseguence: “Events’
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(Modified from Derby et al., 2012)

Presenter’s notes: Marjuman — Up. Mid. Cambrian; Dyeran —Up.Lw. Cambrian.



Sauk llIFSupersequence: Events:

+»*Major extinction event
+«»Divides Sauk Ill into IlIA and IlIB supersequences

+*Not a perfect match on Haq and Schutter (2008) global sea-
level curve

» 8 Additional Major Unc. or Flooding “Events”

Presenter’s notes: Continues general onlap since Sauk I. Major extinction affecting conodonts, trilobites, brachiopods, and fauna. IITA-IIIB —
extinction of bracs, conodonts, trilobites.



Sauk lIJA'Supersequence “Events?

»Major Sequence Boundary near Cambro-
Ord. Boundary (base Skullrockian; base of
Cordylodus proavus conodont Zone
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Sauk B “Events”
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Cambrian-Ordovician Global Sea-Level
Changes

Cambrian—Ordovician sea level changes
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Presenter’s notes: Lw. Stairsian Unc?
Sauk II-1II — should be above Dunderbergia and below Elvinia, but they place it at top Taenicephalus,which is above Elvinia. Sauk II-11I ?
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Conclusions

»Challenges

“*More Refined Sequence Correlation Across GACB at 2" and
3rd Order Scale

+*Re-examination of Laurentian Sequence Correlation to Global
Sea-Level Curve






