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Introduction

The Paducah NE 7.5-minute Quadrangle is located in Massac and Pope
Counties in southeastern Illinois, approximately 5 miles north of Paducah,
Kentucky. Ross (1964) published a 1:62,500-scale geologic map of this
region. Amos (1966) mapped the Kentucky portion of the Smithland
Quadrangle to the east and the Golconda Quadrangle to the northeast
(1967). Nelson et al. (2002) mapped the Metropolis Quadrangle to the
west and W.J. Nelson (unpublished) mapped the Brownfield Quadrangle to
the north. This is the first 1:24,000-scale bedrock map of the Paducah NE
7.5-minute Quadrangle.

Paleozoic bedrock of the Mississippian System is exposed in the north-
east and eastern portions of the quadrangle. Weakly lithified to non-lith-
ified Cretaceous sediments overlap the Paleozoic rocks, and Tertiary and
younger sediments overlap these Cretaceous sediments. Where unaffected
by faulting, the Paleozoic rocks dip gently to the northeast, and the Creta-
ceous sediments dip gently to the south, producing a Paleozoic-Mesozoic
angular unconformity. Several Tertiary units are known to be present in
adjacent quadrangles to the west. The Wilcox Formation (Eocene) and the
Porters Creek Formation (Paleocene) may be locally present, preserved in
fault slices. Additionally, well-rounded, light-gray and black chert gravel,
the Post Creek Formation (Harrison and Litwin 1997), may be locally
present underlying the McNairy Formation (Maastrichtian). The Post
Creek Formation (Campanian) was formerly named the Tuscaloosa Forma-
tion (Willman et al. 1975).

Structural Geology

The quadrangle is traversed by a series of northeast-southwest—trend-

ing fault zones. From west to east they are the Barnes Creek Fault Zone,
Compton Mine Fault Zone, Bay City Fault Zone, and the Alcorn Creek
Fault Zone. These faults are southwestern extensions of the Fluorspar Area
Fault Complex (FAFC), a series of horsts and grabens that strike north-
east-southwest directly toward the New Madrid Seismic Zone. These faults
have been traced to the northeast along the Ohio River through Kentucky
and into Hardin County, Illinois. W.J. Nelson (unpublished) has mapped
northeastern extensions of the fault zones, and Amos (1966) has mapped a
series of northeast-trending faults in the Golconda Quadrangle that coin-
cide with the FAFC. The FAFC has been active from as early as the Cam-
brian. Although most of the tectonic activity occurred during the Paleozoic
and Mesozoic, neotectonic studies have documented Quaternary tectonic
activity in this area (Nelson et al. 1997, 1999).

Barnes Creek Fault Zone

The Barnes Creek Fault Zone crosses the extreme northwest corner of the
quadrangle but is not exposed at the surface. Where the fault zone is ex-
posed to the north in the adjacent Brownfield Quadrangle, it is composed
of several parallel normal faults trending N20°E to N50°E that bound a
central graben. Vertical displacements of up to 300 feet are recorded in
Paleozoic rocks in the Brownfield Quadrangle. The fault zone has prob-
ably undergone several periods of movement, most of which was dip-slip
or normal, but Quaternary faulting may have involved strike-slip motion
(Nelson et al. 1997).

An unnamed normal fault was mapped in the southwest corner of Sec. 4,
T15S, R6E. This fault was not well exposed and was inferred from the
abrupt termination of the McNairy sand. The fault is probably small with
no more than 30 feet of vertical offset.

Compton Mine Fault Zone

The Compton Mine Fault Zone, which generally trends N30°E, is com-
posed of several high-angle, normal faults that outline a central graben.
The width of the graben varies from about 1,000 to 2,000 feet, and the
bedding within it is nearly horizontal. The graben has vertical displace-
ments of up to 850 feet relative to adjacent strata to the west; it is flanked
on both the east and west sides by smaller normal faults. Altogether, strata
east of the fault zone are downthrown approximately 500 feet (see cross
section). This graben is along strike with and is the southernmost surficial
expression of the Rock Creek Graben (Nelson 1995).

Along Mallard Creek north of Buzzard Roost Cemetery (SW 1/4, Sec.

20, T15S, R6E), the McNairy Formation has been displaced (fig. 1). A
compressional anticline trending N30°E was observed at this location.
The rocks are fairly well lithified for the McNairy and are moderately
fractured. Several shallow borings were drilled, and trenches were dug
along the floodplain of Mallard Creek. Trenches along Mallard Creek
exposed faults that displace not only the McNairy Formation, but also

the Pleistocene Metropolis Formation and younger gravel. The younger
gravel is downthrown into a small graben and contains features typical of
the Sangamon Geosol (Nelson et al. 1999). An uppermost gravel layer and
surficial silt, presumably of Holocene age, are not faulted. The trench thus
displays evidence for at least two episodes of faulting. The first was post-

Cretaceous as shown by faults that offset the McNairy but not the younger
gravel. The second episode, displacing the younger gravel, probably took
place during the Wisconsin Episode between approximately 10,000 and
75,000 years ago (Nelson et al. 1999).

To the north, in the Brownfield Quadrangle, this fault zone is mineralized
with fluorite and lead, which were mined underground. Most Mississippi
Valley Type mineralization in the Illinois-Kentucky Fluorspar District is
related to igneous mafic dikes and sills, which were dated by Zartman et
al. (1967) as early Permian age. Therefore, most of the movement on this
fault zone was post-Mississippian, with sporadic post-Cretaceous and
Quaternary movement. No movement more recent than Wisconsinan has
been documented in the quadrangle.

Bay City Fault Zone

The Bay City Fault Zone is composed of two parallel faults, which prob-
ably merge southward into a single fault. Faults appear to juxtapose the
McNairy Formation with Mississippian bedrock in Secs. 11, 14, and

23. The Mounds Gravel and younger sediments are not visibly affected;
however, the area is extensively mantled in loess and vegetation, and

no trenching has been undertaken. The fault zone is well exposed in the
northern part of the quadrangle, but no displacements were observed in
the Cretaceous or younger sediments to the south. The fault zone is sinu-
ous and trends N10°E to N60°E. Compressional features are evident in the
adjacent Smithland Quadrangle, where the fault is well exposed (Sec. 36,
T14S, R6E). The first period of movement along this fault zone was com-
pressional, followed by a later extension that produced a central graben.
Vertical displacement is nearly 400 feet.

Alcorn Creek Fault Zone

The Alcorn Creek Fault Zone is projected into the map area from the
Smithland Quadrangle, where it is exposed. An asymmetrical syncline
with an axial trend of N45°E parallels faults that define the graben (De-
vera unpublished). The Alcorn Creek structure appears to be essentially a
Paleozoic structure that did not affect Cretaceous or younger units.

Conclusions

The structural and tectonic character of the quadrangle suggests that the
area was subjected to a general southeast-northwest compressional stress,
followed by later extension, which produced a series of normal faults.

The major displacements appear to be dominantly normal, producing a
series of grabens. Evidence in the Barnes Creek area suggests that a more
recent period of strike-slip movement may have occurred (Nelson et al.
1999, 2002). Faulting has occured as recently as the Wisconsinan along the
Compton Mine Fault Zone at Mallard Creek (fig. 1).

Economic Geology

Sand and Gravel

The Mounds Gravel is quarried at several pits in the quadrangle. Most of
the pits provide a local supply of aggregate for driveways and, in some
cases, county roads. These gravel pits generally cover only a few acres
and operate intermittently. The gravel is typically located above 500 feet
in elevation, generally on the tops of ridges or hills; therefore, water in-
filling the pits is not a significant problem. Currently no mining operation
separates the sand from the chert gravel. The sand fraction of the Mounds
is fairly clean quartz and could be utilized for a variety of applications.
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= The uniform light-brown color of the Mounds Gravel makes it a visually
s | o 0 8 appealing lar}dgcape gra\fel or decgrative stone. The. unit is Weakly .to
E %J é FORMATION | MEMBER GRAPHIC COLUMN THI(EEENT%SS % E A Sand, clay, silt, and gravel Yellow, white, brown, or red, fine to coarse and soft sediment deformation was prominent in an outcrop below Brasher rgfaieeﬁa;fgﬂl:rhgfg’e ?\I/ﬁ)?nglaf}i:ztelc zrllsgeozvciishinlf;\iileler\(]);gﬁsdeS'
5 c"}J) O 8 > quartz sand. Gray to yellowish clay and silty clay. Gravels are white, red, Cave (Sec. 3, T15S, R6E). The lower part of the unit is more massive and b : .. ’
L black, and light-brown. The light-brown patina, indicative of the Mounds rades upward into thinner sandstone beds containing shale rip-up clasts. ctween 400 and 350 feet in elevation, in the southern pa.rt of the )
@) ’ , 9 9 P ’ 9 P : 9 P-up quadrangle. These younger gravels are a result of reworking of the Tertiary
> oL Cahokia o0 R Gravel (unit D), has been abraded from most of the chert pebbles. The lower contact appears to be gradational. age Mounds Gravel into younger units of Pleistocene and Holocene age.
% % Henry Dolton? B1 B Clay, sand, and gravel Unit B was previously classified as the K Limestone and shale In the upper part of the unit, limestones are Z:g;fefr;\i]f}isaa;:n?;gg iloifgt;dsfﬁecgg Scl:; ﬁfiggf:;f;?ge;’haend
E g Equality 0-40 B B2 Equqlity Formatign divided into two members: thg Carmi Member, being light- to medium-gray crinoidal grainstone, oolitic and finely cross-pedded; younger gravels at lower elevations make a good aquifer, and this unit is
3| & Metropolis 0-30 C the silty clay portion, and the Dolton Member, being the sand and gravel the lower part is composed of dark-gray calcareous shale and argillaceous a local water source for many private residences in the q;la drangle. The
| Mounds portion (Willman and Frye 1970). Following Hansel and Johnson (1996), limestone. The lower portion is poorly exposed, but the contact with the ravel pits that lie at about 350 feet in elevation at the southern end of the
TERT2| TEAT. Gravel 0-50 D we have chosen to classify the gravel portion of this unit (B1) as a facies underlying unit is probably conformable. gua draﬁ e are 1o longer in oneration and are flooded. These eravels offer
of the Henry Formation and to assign the silty clay portion (B2) to the ggoo d 1%1 expensive s fpply o fpaggregate where the grévels areglocate d
Equality Formation. L Sandstone, siltstone, and shale Sandstone is light-brown, weathers above the water table
light gray to dark brown, very fine grained, and thick to thinly-bedded or '
a B1 Gravels range from a few feet to over 30 feet thick and form flaggy. Dark-gray to greenish gray siltstone and shales with interbedded Fluorite. Lead. and Zinc
o o local aquifers. Approximately 80% of the pebbles are coated with a sandstones in the upper part. Stigmarian root casts are found in the upper The Corr;pton 1\’/Iine Fault Zone is mineralized in the Brownfield Quad-
| o McNairy 0-200 E distinctive brown patina; the remaining pebbles are white, gray, black, part of the section. Sandstones in the lower part of the section contain ranele. about 1 mile north of this map area. In the Brownfield area the ore
m D and red. Pebbles range from 1/4 to 3 inches in diameter and consist rip-up clasts and brachiopod casts and molds. This unit may be locally rangie, .. ) p . . R .
o . . . . . . is confined to a vein with a strike of N45°E and a dip of 60°SE. The ore is
O of well-rounded qhert. The matn)‘( is me.dlum-gralned, weII-roundedl unconformable with the underlying units. located along the western segment of the Compton Mine Fault Zone in the
quartz sand gnd in places Contallns a high .percent.age (.)f.coarse mica, . . , , . Brownfield Quadrangle. Although no fluorite mineralization was observed
probably derived from the McNairy Formation. This unit intertongues M Limestone and shale Medium- to light-gray lime mudstone with along this fault in the Paducah NE Quadrangle, the Compton Mine Fault
with unit B2. interbedded calcareous shales and crinoidal .grallinstone. Limgstones Zone may be mineralized here. This fault zone’offers the best exploration
: . . , , m?y have a fe"‘f dark-gray chert lenses. Fossils include brachiopods, target in the quadrangle for vein type fluorite mineralization. Fluorite,
Palestine 70-90 F B2 Sandy clay to silty clay Blue-gray, thin-bedded to laminated silty crinoids, blastoids, and bryozoans. Shales are dark gray and commonly lead, zinc, and barite have been produced less than 10 miles to the east in
Sandstone clay in the upper part. Contains sand lenses near the margin with unit are fossiliferous and calcareous. Two large (golf ball size) blastoids Kentucky’ (Amos 1966)
B1. The unit is not well exposed, probably less than 30 feet thick, and (Pentremites obesus) were found in this unit (SE 1/4, Sec. 9, T15S, R6E). ’
intertongues with unit B1. Contact with the underlying unit is gradational. Limestone
Menard 90120 G C Silt, sand, and gravel Red to brown sand and grayish silt with N Shale and limestone Shale is mostly dark gray but is commonly red Eﬁ;i?;fsr::gﬁ;‘;istSofoﬂtlﬁeq;l;iﬁnﬁllee egaeolllin]ljitﬁ:teo?;is:;feﬁ etifg;;ge
Limestone gravel layers. The gravels are reworked from the Mounds Gravel and are at the top. Limestones are gray to light gray, thin-bedded, fossiliferous, and limestone unit that outcrops along Burke Creek (Sec. 4, T15S, R6E). A pit
composed of chert pebbles 1/4 to 2 inches in diameter. The distinctive not laterally continuous. Fossils are dominantly crinoids and bryozoans. at this location would require the removal of up to 76 féet of S’an dstO.ne
brown patina of the Mounds Gravel has been partially abraded. The The lower part grades into a shale and calcareous shale sequence. ’
unit is poorly sorted to indistinctly bedded, mottled and burrowed in the Contact with the underlying unit is conformable. Oil and Gas
upper part. The unit correlates with the "Terrace Deposits” mapped by No oil or gas has been produced from the Paducah NE quadrangle, but
Waltersburg 35-50 H Ross (1964). The unit is interpreted as valley fill of an older paleochannel O Limestone Varies from a dolomitic lime mudstone to argillaceous several ho%‘izons that rlz) duce ol elsewhere in Ilinois a?e reseft ) the
: cut during the deposition of the Mounds Gravel (Nelson et al. 1999). crinoidal wackestone and packstone. Brachiopods and crinoids are su\l;surface Potential I;lori;()ns inclu dthhe lower Chesteria]i through the
Vienna 8-35 | The contact with the underlying unit was not observed but, in adjacent common. Contact with the underlying unit is conformable. Devonian 'It s possible that the widesnread faultine allowed oil and eas to
Limestone quadrangles, the contact is unconformable. . pf durine the scol P! & &
P Sandstone, siltstone, and shale Greenish gray shale, interbedded escape at the surface during the geologic past.
D Gravel and sand Exposed in several gravel pits above 500 feet siltstones, and sandstone in upper part. Some bioturbation was noted in
Tar Springs 20130 J elel;/;tion. L(;ght- to mltladium;jbré)wr;,.twelI-ro;mdegbclher;[/[zetbb:?; to irrjall f[th upper p?r_tlihLiglht-gray, fitnfe-grairg:lacifto ve(;yI fi;e-grginecti quartz a(;gnite Acknowledgments
ndston cobbles and very well-rounded white quartz pebbles (o} inch in in lower part. The lower part forms bluffs and ledges in outcrops and is S
Sandstone diameter. Workers have described the distinctive brown color as a brown typically well exposed. Ripple marks and cross-bedding are common in the Josep hA. Dever.a ’ JO};:.I M. MiSt?rs’ a?d ]ﬁon R. Follme_r aided 11n field
patina. The gravels are dominantly chert with an occasional pebble lower part. Contact with the underlying unit is unconformable. studies and stratigraphic correlations for this map. Dem.us R' Ko ata,
showing remnants of marine fossils (Pelmatozoan stems are the most Jonaﬂ.lan H. .GOOdwm’ and Zakaria Lasemi provided editorial advice and
common). The matrix is dominantly translucent, well-rounded to sub- Q Shale, siltstone, sandstone, and limestone Exposures are too technical review.
ﬁ'ﬁggggg 40-85 K rounded, fine- to coarse-grained quartz sand. Sand occurs as thin beds or limited in this quadrangle to differentiate this unit from the underlying This research was sunnorted in part by the U.S. Geological Survev. Nation.
lenses. Red-brown clays formed by weathering occur in vertical joints. Clay units. Where exposed in the Brownfield Quadrangle, the Ridenhower is al Coonerative Geolc?ri)c Ma iﬁ Prg cam u.nc'ler US (%S award m}l,,mber
coatings on the pebbles are pronounced at several gravel pits. Contact composed of dark-gray fissile shale and sandy limestone to calcareous INT 1 53 4.05.A-013 5% pping H1og
with the underlying unit is unconformable. sandstone with crinoid and bryozoan fragments. The uppermost part of the :
unit has been eroded beneath the overlying Cypress Sandstone and may
Hardinsburg 80-110 L E Sand, silt, and clay Gray, white, yellowish brown micaceous sand, be absent in some parts of the quadrangle. References
Sandstone silt, and clay. Sand is well-rounded to subangular, fine- to medium-grained _
quartz sand. The unit is thin-bedded to laminated, but some of the clay R Sandstone Light-gray, well-sorted quartz arenite. Upper part is fine- Amos, D H., 1966, Geologic map of the Golconda Quadrangle, Kentucky-
Z layers may be several feet thick. Abundant mica is a characteristic feature to very fine-grained and thin-bedded. Sandstone is bioturbated and finely Illinois, and part of the Brownfield Quadrangle in Kentucky: Smith-
o " Haney of this unit. Although generally poorly to weakly consolidated and friable, cross-bedded. Lower part is medium- to coarse-grained and weathers to a f/‘{nd’ Iéentgzlzy’lléefglggy Geological Survey, Geologic Quadrangle
UcTJ) o) Limestone 25-65 M a well consolidated, medium- to very fine-grained sandstone containing sugary texture. Cross-bedding and ripple marks are common. ap, GQ-564, 1:24,000.
5 o o root casts was observed at several locations. These sandstones were Amos, D.H., 1967, Geologic map of part of the Smithland Quadrangle,
(é) Golconda = rarely observed in place but probably are in the lower or basal part of the S Sandstone and siltstone This unit is difficult to differentiate from Livingston County, Kentucky: Smithland, Kentucky, Kentucky Geo-
Fraileys so-100 |8| N McNairy. Contact with underlying units is unconformable. the overlying Sample Sandstone. It is white to light-gray, medium- to logical Survey, Geologic Quadrangle Map, GQ-657, 1:24,000.
Shale T fine-grained quartz arenite. Granule size particles may serve as a Hansel, A.K., and W.H. Johnson, 1996, Wedron and Mason Groups,
F Sandstone, siltstone, and shale Light-gray to light-brown, fine- to distinguishing characteristic. The unit is interbedded with gray siltstones lithostratigraphic reclassification of deposits of the Wisconsin Episode,
Beech Creek Ls. = 0-10 0] medium-grained quartz arenite. Siltstone and shale are dark gray and and the lower contact is erosional upon the underlying units. Lake Michigan Lobe Area: Illinois State Geological Survey, Bulletin
Upper - 15-30 are commonly marked with interference ripples. The lower part consists 104, 116 p.
Cypress g . mainly of sandstone grading upward into thin-bedded siltstone or shaley T Limestone and shale Medium-gray oolitic limestone, thin-bedded to Harrison, R.W., and R.J. Litwin, 1997, Campanian coastal-plain sediments
.| sandstone Lower 70-90 8| sandstone. The lower contact was not observed, but the lower channel thick-bedded; shale partings and small amounts of chert are present in in southeastern Missouri and southern Illinois; significance to the early
Z sandstone phase of this unit has probably downcut into the underlying unit. some places. Orange echinoderm fragmentslare dlstlnctlve.for th|§ unit. geologic history of the Northern Mississippi Embayment: Cretaceous
b _ . The lower contact is probably conformable with the underlying units. Research 18, p. 687-696.
= G Limestone and shale Gray to dark-gray, lime mudstone to Manles. C.G.. and JA. Waters. 1987. Redefinition of the M o
| Ridenhower 0-100 Q wackestone, oolitic in places, and fossiliferous with blastoids, brachiopods, U Shale, limestone, and claystone Red, light green-gray, and yellowish ap’es, LM, and LA, Watets, 178/, Redehiniiiion of the eramecian
> bryozoans (Archimedes sp.), and crinoids. The shales, interbedded with mottled shales and claystones at the top. The lower part is composed of Chesterian Boundary (Mississippian): Geology, v. 15, p. 647-651.
a limestones, are dark gray to greenish gray and calcareous. The bedding is interbedded limestones and claystones. The limestone is light-gray and Nelson, W.J., 1995, Structural features in Illinois: Illinois State Geological
& Sample thin with irregular to undulatory surfaces. Contact is probably conformable oolitic; the claystone is dark-gray. The lower contact is gradational. Survey, Bulletin 100, 144 p., 2 plates.
@| Sandstone 40-125 R with the underlying unit. Nelson, W.J., EB. Denny, J.A. Devera, L.R. Follmer, and J.M. Masters,
= V Limestone Dark greenish gray to gray, argillaceous limestone with 1997, Tertiary and Quaternary tectonic faulting in southernmost Il-
H Shale, siltstone, and sandstone This unit was identified in only one thin shale layers in the upper part, grading into an oolitic grainstone and linois: Engineering Geology, July 1997, v. 46, no. 3—4, p. 235-258.
Sa'?%t:tglne 15-25 putcrop in the quadrangle, r?ear the ceqtgr qf Sec. 16, .T1.58’ R6E, where packstone in the lower part. Thellower contacft was not observed but Nelson, W.J., EB. Denny, L.R. Follmer, and J.M. Masters, 1999, Quater-
Downeys BIuff it consists of dark-gray to olive-gray pyritic siltstone, with interbedded was found to be unconformable in the Brownfield Quadrangle (Nelson nary grabens in southernmost I1linois: Deformation near an active
Limestone 25-50 dark-gray shale and very fine-grained sandstone. Nelson (unpublished) unpublished). intraplate seismic zone: Tectonophysics, v. 305, p. 381-397
found the sandstone to be calcareous in some places in the Brownfield _
_ Paoli Yankeetown 3045 13| U Quadrangle. Contact is locally unconformable with the underlying units. W Limestone White to light-gray, oolitic grainstone with scattered red to Nelson, W.J., L.R. Follmer, and J.M. Masters, 2002, Surficial geology of
S Limestone - d pink oolites. the Metropolis Quadrangle, Massac County, Illinois: Illinois State
% SL?rﬁgg{g'rl,f 2540 | =| V | Limestone and shale This unit was identified in only one outcrop Geological Survey, 1:24,000. _ .
k- ovias L ey in the quadrangle, near the center of Sec. 16, T15S, R6E, where it X Sandstone, siltstone, and limestone Sandstone is light-gray, Ross, C.A., 1964, Geology of the Paducah and Smithland Quadrangles in
L : consists of medium- to dark-brown, argillaceous, and cherty limestone. calcareous, and fine-grained to very fine-grained. Siltstone may be present Ilinois: Ilinois State Geological Survey, Circular 360, 32 p., 1:62,500.
O Aux Vases Ss. 15-25 X The limestone is a lime mudstone to wackestone. Chert weathers with a at the top of the unit, grading laterally into silty and sandy limestones. Willman, H.B., E. Atherton, T.C. Buschbach, C. Collinson, J.C. Frye, M.E.
distinctive yellow-brown porous rind, contains fossil fragments of crinoids Hopkins, J.A. Lineback, and J.A. Simon, 1975, Handbook of Illinois
and bioclasts, and may have an oolitic appearance on fresh unweathered Y Limestone, sandy limestone, and chert Light-gray, thick-bedded Stratigraphy: Illinois State Geological Survey, Bulletin 95, 261 p.
u surfaces. The lower contact is sharp and probably conformable with the oolitic limestone and crinoidal grainstone. Some parts of the section are Willman, H.B., and J.C. Frye, 1970, Pleistocene stratigraphy of Ilinois:
3 Ste underlying unit. argillaceous and may be dolomitic in places. Stylolites, shale partings, and Illinois State Geological Survey, Bulletin 94, 204 p.
T | Genevieve 200+ % sandy limestone layers are present locally. Some of the sandy limestone
5 | Limestone J Sandstone, siltstone, and shale White to light-gray, fine-grained layers show cross-bedding. Chert is common and is generally gray. Zartman, R.E., M.R. Brock, A.V. Heyl, and H.H. Thomas, 1967, K-Ar
= quartz arenite that weathers to a sugary texture. Sandstone grades and Rb-Sr ages of some alkalic intrusive rocks from the central and
< upward into siltstone and shale. Sandstones are commonly cross-bedded gisgeg;éjmted States: American Journal of Science, v. 265, no. 10, p.

1 Dolton Member, formerly a member of the Equality Formation (Willman and Frye 1970), was redefined by Hansel and Johnson (1996) as a member of the Henry Formation.

2 Tert., Tertiary.

3 Maples and Waters (1987) placed the Chesterian-Valmeyeran boundary at the base of the Ste. Genevieve Limestone.
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