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PREFACE

This report brings together under one cover the principal results of a 5-year
Federal-State cooperative study of the geology and mineral-resource potential of the
Springfield 1°x2° quadrangle in southwestern Missouri. All the authors of papers in this
volume are associated either with the Missouri Department of Natural Resources, Division
of Geology and Land Survey, Rolla, Missouri, or with the U.S. Geological Survey, Denver,
Colorado. We express here our appreciation not only to the authors, as members of the
Springfield Conterminous United States Mineral Assessment Program (CUSMAP)
“team,” but also to many other individuals who contributed to the preparation of this
volume: at the Missouri Geological Survey, Susan Dunn and Billy Ross for preparing
illustrations, Tami Allison and Rita Brasure for typing, and Robert Hansman for
preliminary editing; and at the U.S. Geological Survey, Rich Schoenfeld and Helen
Whitney for help in preparing illustrations and Margaret Clemensen and Pat Drouillard for
invaluable aid in preparation of the manuscript.

James A. Martin 7 Walden P. Pratt
Missouri Geological Survey U.S. Geological Survey
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Introduction

By Walden P. Pratt

BACKGROUND OF THE PROJECT

This report represents the culmination of a 5-year
cooperative project between the U.S. Geological Survey and
the Missouri Department of Natural Resources, Division of
Geology and Land Survey. The project was administered
under the Conterminous United States Mineral Assessment
Program (CUSMAP) of the U.S. Geological Survey. Its
purpose was to integrate data on the field geology, stratigra-
phy and sedimentology, igneous petrology, geochemistry,
and geophysics of the Springfield quadrangle in order to
provide the basis for a multidisciplinary analysis of the
mineral-resource potential of the area.

The Springfield quadrangle was selected for this
study as a logical followup to the assessment of the
adjoining Rolla 1°x2° quadrangle (Pratt, 1981; Pratt and
others, 1984). The quadrangle is midway between the
Southeast Missouri mining district, where the principal host
rocks of the Mississippi Valley—type (MVT) ores are
dolomites of the Upper Cambrian Bonneterre Formation,
and the Tri-State district of Missouri-Oklahoma-Kansas,
where MVT ores are hosted by Mississippian limestones.
The Bonneterre Formation has long been known to extend
westward, deeply buried in the subsurface, to the Tri-State
district, and it was reasonable to suspect that the Bonneterre
might contain undiscovered MVT deposits somewhere
between the two major districts. The Rolla project
established a method for assessing the mineral-resource
potential of large areas of carbonate terranes, and
subsequent work by Erickson and others (1981) indicates
high potential for mineralization in and adjacent to the
southeastern part of the Springfield quadrangle. Thus, the
Springfield quadrangle provided the opportunity to apply
the new method in an area where potential seemed high but
few deposits were known, and where several other
necessary features for such a project either existed or could
be obtained: (1) a modern, detailed geologic map, (2)
adequate  subsurface samples, essential for both
stratigraphic and geochemical studies, and (3) adequate
gravity and aeromagnetic surveys.

Results of all of the Springfield CUSMAP project
investigations, including geologic mapping, subsurface
stratigraphic and lithofacies studies, geochemical analysis,

and geophysical surveys, have now been released to the
public, either as open-file reports of the Missouri Geological
Survey or as formal map publications of the U.S. Geological
Survey. A list of the principal maps and reports is given in
appendix 1 of this report. A preliminary version of this
report (Martin and Pratt, 1985) was released to coincide
with a public meeting in Springfield on November 13, 1985,
at which the same information was presented orally.

CONTENT AND SCOPE OF REPORT

The 13 chapters of this volume discuss topics ranging
from the surficial geology of the quadrangle to the mineral-
resource potential of the deeply buried Precambrian
basement rocks. They are arranged in two parts, the first
dealing mainly with descriptive aspects of the geology and
the second with both descriptive and interpretive aspects
relating to the resource potential. Within each group the
order of treatment of the topics is, broadly, from the surface
down. Thus, the seven papers in the first part begin with a
brief overview of the quadrangle and then discuss surficial
geology, lithologic variations of the subsurface sedimentary
rocks (and some examples of graphical data displays used to
interpret them), geochemistry of the subsurface carbonate
rocks and the basal sandstones, and finally Precambrian
basement rocks as interpreted from aeromagnetic and
gravity studies. The first two papers of the second part
discuss known mineral resources, industrial and metallic,
although both papers speculate to some extent on the
potential for undiscovered resources. The third paper
speculates on a possible source of ore fluids that deposited
MVT lead-zinc ores throughout the U.S. Midcontinent, and
the fourth discusses in more detail the potential for
undiscovered MVT deposits in subsurface carbonate rocks,
combining descriptive models of such deposits with the data
base developed in the first part of the volume. Another
speculative paper deals with the potential for red-bed-
evaporite-associated stratabound copper deposits in the
basal sandstones of a large area of the Midcontinent region.
The final paper summarizes the direct physical evidence for
the nature of the buried Precambrian basement rocks and
speculates on a wide range of potential mineral deposits that
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might be associated with these rocks. The somewhat
variable treatment of topics in these papers reflects not only
the inclinations of the individual authors but also (inversely)
the amount of detail in which some of this material has been
published in other products of the Springfield CUSMAP
project, as listed in appendix 1.

The final part of this volume, appendix 2, is a guide
for a short field trip in the Springfield area designed to show
the Lower Mississippian rock types and relationships, the
nature of the Mississippian-Ordovician contact, and an
exposure of the Chesapeake fault, one of the area’s principal
structural features.

METHODOLOGY OF ASSESSMENT

The method used in this assessment of resource
potential is essentially the same method used in the
assessment of the Rolla quadrangle (Pratt, 1981). In
simplest terms, the method attempts to answer the following
questions. What kinds of rocks are present? What kinds of
mineral deposits are normally associated with those kinds of
rocks? What evidence exists that those kinds of mineral
deposits do (or do not) in fact occur with these particular
rocks in the Springfield quadrangle? (In this assessment, we
considered undiscovered resources of conventional types of
metallic and industrial minerals; we did not consider non-
conventional or low-grade (“common rock”) materials (U.S.
Bureau of Mines and U.S. Geological Survey, 1980) or the
resource potential for petroleum or natural gas.) In more
formalized terms, the method ideally proceeds through the
following logical steps.

1. Compilation of geologic, stratigraphic litho-
facies, geochemical, and geophysical maps of the
quadrangle to identify the known and inferred geologic
environments.

2. Determination of types of mineral deposits that
could be expected to be present in the quadrangle on the
basis of (a) known worldwide associations of certain
mineral-deposit types and geologic environments or ter-
ranes that are present in the quadrangle and (b) known
mineral deposits and occurrences that actually exist in the
quadrangle.

3. Development of conceptual, descriptive models
of these mineral-deposit types.

4. From each descriptive model, derivation of
“recognition criteria” for the occurrence or non-occurrence
of that type of deposit.

5. Systematic examination of the available data for
existence of the recognition criteria.

6. Evaluation of the areal distribution and relative
importance of various recognition criteria to assess the

probability of occurrence of each mineral-deposit type and
also to indicate areas where data are insufficient for a
knowledgeable appraisal.

Step 1 of the Springfield quadrangle assessment, in
addition to compilation of existing data, required new
1:24,000-scale reconnaissance mapping and compilation of
approximately 85 percent of the quadrangle; acromagnetic
surveying of approximately 50 percent of the quadrangle;
drilling, at Federal government expense, of 6 basement core
holes totalling more than 11,000 ft, in order to obtain
essential lithologic and geochemical information;
interpretation and integration of lithofacies and
mineralogical data from logs of 39 drill holes; and spectro-
graphic and chemical analyses of about 4,500 insoluble-
residue samples from 34 drill holes. The assessment then
proceeded systematically through the remaining five steps,
although steps 3-6 tended to merge into a continuous
process for most mineral-deposit types because both the
models and the data were too sketchy to require (or to
allow) a detailed step-by-step approach. This slight
difference in treatment will be evident in the discussions of
individual models. Nevertheless, we believe that the
assessment presented here is as thorough as is possible
using the data available as of September 1985. We stress
that this assessment is time dependent and that it may be
modified in the future as new data become available and
new mineral-deposit models and theories of ore genesis are
developed.
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PART |—THE GEOLOGIC DATA BASE

Geologic and Structural Overview

By Mark A. Middendorf’

LITHOLOGY

Sedimentary rocks are the dominant, almost the only,
type of rock exposed in the Springfield 1°x2° quadrangle.
These rocks are Late Cambrian to Early Pennsylvanian in
age and are principally carbonate rocks, although sandstone
and to a minor degree shale and siltstone are also present.
Figure 1 shows a generalized geologic map of the quad-
rangle and figure 2 a generalized structural map; details are
shown in Middendorf and others (1987). Lithology of the
sedimentary units is summarized in table 1.

Aside from the exceptional exposure of Precambrian
and Cambrian rocks in the Decaturville cryptoexplosion
structure (Offield and Pohn, 1979), the only Cambrian unit
exposed in the quadrangle is the Eminence Dolomite, which
crops out in the Lake of the Ozarks area in the north-central
part of the quadrangle. The Eminence Dolomite is a
thick-bedded, coarsely crystalline dolomite containing some
chert and quartz druse, and its surface exposure is the result
of a regional Precambrian structural high and faulting.

The Lower Ordovician (Canadian) Series—Gascon-
ade Dolomite, Roubidoux Formation, and Jefferson City
and Cotter Dolomites—makes up the bedrock of
approximately 60 percent of the quadrangle (the eastern
one-third and the north-central area). For the most part,
these formations are massive to thin-bedded, cherty
dolomites that reflect a relatively narrow range of
depositional conditions including subtidal to supratidal,
shallow-platform environments. The thickness and simi-
larity of rocks in these formations present a challenge to
mapping stratigraphy and structure.

Mississippian rocks are present in the western one-
third and in the south-central area of the quadrangle and are
mostly cherty, fossiliferous limestone; some clastic units are

Manuscript approved for publication, May 11, 1990.

"Missouri Geological Survey, P.O. Box 250, Rolla, Missouri
65401.

in the Kinderhookian Series. The Lower Mississippian
(Kinderhookian) Series—Bachelor Formation, Compton
Limestone, and Sedalia and Northview Formations—is
present throughout the Mississippian outcrop region of the
quadrangle; however, the extent, thickness, and lithology of
the individual formations vary over their outcrop area. The
Lower Mississippian (Osagean) Series is represented by the
Pierson Limestone, Reeds Spring and Elsey Formations,
and Burlington and Keokuk Limestones. The Pierson
Limestone is present throughout the Mississippian outcrop
region, but the Reeds Spring and Elsey Formations pinch
out depositionally northward in the vicinity of lat 37°30" N.
Because of this pinchout, the Burlington and Keokuk
Limestones lie directly on the Elsey Formation in the
southern half of the quadrangle and on the Pierson
Limestone in the northern half. The Upper Mississippian
(Meramecian) Series is represented by the Warsaw
Formation, which crops out along the western edge of the
quadrangle.

Sandstone, representing several different depositional
environments, is the dominant lithology of the Pennsyl-
vanian units. In the eastern 60 percent of the quadrangle, it
generally is present as filled-sink deposits or as limited
blanket deposits of obscure depositional origin. Penn-
sylvanian units in the western one-third of the quadrangle
are deltaic channel deposits and clastic shallow-marine
deposits. All Pennsylvanian units in the Springfield
quadrangle are assigned to the Cherokee Group.

STRUCTURE

The pattern of moderate faults in the Springfield
quadrangle reflects its location in a stable cratonic region
on the west flank of the Ozark uplift. High-angle normal
faults dominantly striking northwesterly prevail, although
several broad folds have also been mapped. In addition to
the northwesterly striking faults, east-west faults are in the
southwestern part of the quadrangle and north-south faults
are in the northeastern part. Northeasterly striking faults are
also present but are not prominent.

Geologic and Structural Overview 3
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Figure 1. Generalized geology of the Springfield 1°x2° quadrangle.

The principal faults and fault systems are (1) the
Bolivar-Mansfield fault system, (2) the Chesapeake fault,
(3) the Red Arrow and County Line faults, (4) the Macks
Creek-Smittle fault, and (5) the Jacksonville fault (fig. 2).

1. The Bolivar-Mansfield fault system comprises
several long, northwest-striking en echelon faults and anti-
clines and numerous accompanying shorter faults.
Displacement is generally down to the southwest.

2. The Chesapeake fault is a northwest-striking
fault, down to the northeast. This fault reflects a basement
magnetic trend and, like the faults of the Bolivar-Mansfield
system, extends northwest and southeast beyond the
quadrangle.

3. The northwest-striking Red Arrow and County
Line faults in the northeastern part of the quadrangle are
downthrown to the southwest and may represent a single
fault except for a short segment where no evidence of
faulting has been found. Sharp basement magnetic and
gravity anomalies are aligned along the strike of these
faults.

4. The Macks Creek-Smittle fault, shown as a single
trace of northwesterly to east-west strike, may be two
distinct faults. The downthrown side changes from the
southwest along the northern segment of the fault to the
northeast along the central and southern segments.

5. The Jacksonville fault strikes northwest and is
downthrown to the northeast. It is one of the more clearly
visible faults in the quadrangle.

Most of the larger faults have displacements of
100-200 ft. In the area of Ordovician outcrops, faults of
lesser magnitude are difficult to discern because of
similarity of lithology and thickness of formations;
however, this type of faulting is probably as prevalent as
that in Mississippian units, in which minor faulting can be
recognized because the units are thinner and more distinct.
The parallel horst-and-graben arrangement of many of the
faults indicates dip-slip movement resulting from tensional
forces. Normal faulting could have resulted from a wrench
system, but there is no clear evidence to support such an
origin from the structures that have been investigated.
Geophysical studies (Cordell, this volume) suggest a
connection between near-surface and basement structures.

4  Geology and Mineral-Resource Assessment, Springfield 1°x2° Quadrangle, Missouri



Table 1. Lithologic description of sedimentary units exposed in the Springfield 1°x2° quadrangle

PENNSYLVANIAN SYSTEM

Cherokee Group

White to light-gray to red, fine- to medium-grained, medium to thickly bedded sandstone;

associated gray to black, fissile shale and pebble to cobble chert conglomerate.
Maximum exposed thickness about 100 ft.

MISSISSIPPIAN SYSTEM

Meramecian Series

Warsaw Formation

Light-gray to gray, coarsely to medium crystalline crinoidal limestone. Maximum

exposed thickness about 80 ft.

Osagean Series

Burlington and Keokuk Limestones

Light-gray to gray, coarsely to finely crystalline, massively bedded crinoidal limestone

containing, in part, white to light-gray nodular chert. Maximum exposed thickness

about 200 ft.
Elsey Formation

Light-gray, finely crystalline to micritic, dense limestone containing sparse crinoids.

White to gray, nodular and elongate lenses of chert with irregular brown mottling make
up 50 percent or more of the formation. Maximum exposed thickness about 80 ft.

Reeds Spring Formation

Alternating thin beds of gray to brown, finely crystalline limestone and irregular beds and

nodules of dark-gray, blue, and brown chert having a distinctive light-gray border.
Chert makes up 30-70 percent of the formation and is most abundant in the upper part.
Maximum exposed thickness about 40 ft.

Pierson Limestone

Brown to tan, medium crystalline, thick- to thin-bedded limestone to dolomitic limestone.

Maximum exposed thickness about 40 ft.

Kinderhookian Series

Northview Formation

Green to gray shale and dolomitic shale containing at least two prominent siltstone to

fine-grained sandstone burrowed units. Maximum exposed thickness about 80 ft.

Sedalia Formation

Gray to tan to buff, finely crystalline, argillaceous dolomitic limestone and gray to white

nodular chert. Maximum exposed thickness about 40 ft.

Compton Limestone

Gray, medium to finely crystalline, thinly bedded limestone that exhibits poikilotopic

"glint" reflection on many freshly broken surfaces. Maximum exposed thickness

about 25 ft.
Bachelor Formation

Poorly sorted, pale-green, angular to subrounded quartz sandstone or conglomeratic

sandstone overlain in some areas by a thin, green, sandy shale. Maximum exposed

thickness about 2 ft.

ORDOVICIAN SYSTEM

Canadian (Ibexian) Series

Jefferson City and Cotter Dolomites Buff to light-gray, finely to medium crystalline dolomite and argillaceous dolomite that
typically contain banded nodular chert and thin seams of white to light-gray chert and
some generally discontinuous lenses of fine- to medium-grained, poorly sorted, white
to light-gray sandstone. Maximum exposed thickness about 500 ft.

Roubidoux Formation

Interbedded light-gray to light-brownish gray, medium to finely crystalline cherty

dolomite, and fine- to medium-grained, light-gray to light-brown sandstone.
Maximum exposed thickness about 220 ft.

Gasconade Dolomite

Light-gray, medium to coarsely crystalline, thinly to massively bedded dolomite; lower

two-thirds of the formation commonly contains as much as 40 percent chert, whereas
the upper one-third may have only trace amounts. Maximum exposed thickness about

300 ft.

CAMBRIAN SYSTEM

Upper Cambrian Series

Eminence Dolomite

Light-gray to gray, medium to coarsely crystalline, variably cherty dolomite and some

quartz druse. Maximum exposed thickness about 200 ft.

Several of the major faults and fault systems are aligned
with gravity or magnetic trends and anomalies.

The age of the most recent faulting is known only to
be post-Pennsylvanian. In some places Pennsylvanian rocks
cover faulted Mississippian rocks but are not themselves
deformed; whereas, in other places Pennsylvanian units are
faulted. There is no evidence of fauiting of the Quaternary
to Cretaceous surficial deposits in the quadrangle.

Two small but interesting structural features, which
are not included in the foregoing discussion of faults but
have been studied in some detail in the past, are the
Decaturville structure and the Weaubleau Creek structural
complex. The Decaturville structure (Offield and Pohn,
1979) is a circular area of intense deformation of Cambrian
and Ordovician rocks, in which a central uplift is
surrounded by a structural depression that in turn is bounded

Geologic and Structural Overview 5
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by normal faults (see also Kisvarsanyi, this volume). Offield
and Pohn mapped the area in detail and ascribed the
structure to meteorite or comet impact. The Weaubleau
Creek structural complex (Beveridge, 1951) involves both
normal and thrust faulting of Ordovician and Mississippian
rocks and was interpreted by Snyder and Gerdemann (1965)
as a cryptovolcanic disturbance.
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Surficial Geology

By John W. Whitfield’

All but a very small area in the northwestern comner of
the Springfield quadrangle is in the Ozark Plateau Province.
Landscapes of the eastern two-thirds of the quadrangle, in
the Salem Plateau Subprovince, range from steep, wooded
hills and narrow, stony valleys to broad, gently rolling
uplands and wide, terraced river valleys. The Salem Plateau
is underlain by hundreds of feet of Ordovician cherty
dolomite and lesser amounts of sandstone. The western
one-third of the quadrangle, in the Springfield Plateau
Subprovince, consists primarily of gently to moderately
rolling prairies underlain by Mississippian cherty limestone.
A small area in the northwestern corner of the quadrangle,
in the Osage Plains Province, consists of gently rolling to
flat land surfaces. Bedrock comprises Pennsylvanian
sandstone and shale and lesser amounts of limestone and
coal.

Preserved on upland divides of the Salem Plateau are
small, isolated remnants of Mississippian and Pennsyl-
vanian sedimentary rocks that once covered the Ozarks but
have been extensively removed by long periods of
continuous erosion. Weathering of Ordovician cherty
dolomite and sandstone that form the bedrock surface has
produced a widespread, reddish, cherty residuum and collu-
vium. In places the residuum may be more than 100 ft thick
and contain more than 70 percent chert and sandstone
fragments. Weathering of the thick Mississippian cherty
limestone underlying the Springfield Plateau has formed
widespread cherty residuum and colluvium similar to those
elsewhere in the Ozarks except that they are generally
thinner. Cherty, reddish clay residuum is the dominant
surficial material in the quadrangle; loess, colluvium, and
alluvium are present in smaller amounts.

On the Osage Plains Province weathering of
sandstone has produced a sandy residuum, generally only a
few feet thick and commonly containing sandstone
fragments. Where shale is predominant the residuum
consists of sandy clay and clay, mostly less than 5 ft thick.

"Missouri Geological Survey, P.O. Box 250, Rolla, Missouri
65401.

In the Salem and Springfield Plateaus a typical upland
profile of surficial material, from the surface down,
comprises (1) a thin loess or pedisediment, (2) lag gravels,
(3) illuviated residuum, and (4) residuum. Loess and lag
gravels commonly have been eroded from ridgetops and
mixed into stony colluvium on slopes.

Surficial material can be divided into mappable units
on the basis of composition, genesis, and profile. For
standardization, each surficial unit is given a geographic
name from an area in which it is dominant, instead of a letter
or number designation. As long as the unit criteria can be
recognized the material will have the same name. By using
this method a continuum is established so that each surficial
unit is identified by the same name from map to map.

Seven surficial material units were identified in the
Springfield quadrangle (Whitfield, 1986):

5. Northview Hill residuum
6. Cave Branch residuum
7. Billings residuum

Buffalo residuum

St. Roberts residuum
Foose residuum
Springfield residuum

AR

Within each unit, colluvium and bedrock are present.
The colluvium is on hillslopes and generally resembles the
residuum from which it originated. Bedrock crops out in all
surficial units but in much smaller areas than the dominant
surficial materials. Principal areas of bedrock outcrop are
steep slopes and bluffs bordering creeks and rivers. Smaller
areas of bedrock outcrop are glades and knolls on hills.

Alluvium, consisting of intermixed and interbedded,
light-brown to dark-gray clay, silt, sand, gravel, and
cobbles, 5-60 ft thick, is present in the large river valleys.
Floodplains in the large valleys are covered by finely
textured silt and clay that become sandy and gravelly with
depth.

In smaller creeks and streams the alluvium is
generally 1-5 ft thick and comprises poorly sorted gravel
and cobbles. In areas where the residuum is derived from
Ordovician bedrock the alluvium consists of sand, gravel,
and cobbles derived from weathering of Ordovician cherty
dolomite.

Surficial Geology 7



In the western part of the map area, Mississippian-
derived alluvium consists almost entirely of sand-free chert
gravel and cobbles from Mississippian cherty limestone.
Alluvium in the northwestern corner of the quadrangle
contains finely textured sand, silt, and clay from
Pennsylvanian sandstone and shale.
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Distribution of Lithofacies and Inferred Depositional
Environments in the Cambrian System

By James R. Palmer!

INTRODUCTION

The Cambrian System in the Springfield quadrangle
is composed of three major stratigraphic units: (1) the
Lamotte Sandstone, (2) the Bonneterre Formation, and (3)
the post-Bonneterre Cambrian (referred to herein as PBC),
which includes the sequence from the Davis Formation
through the Eminence Dolomite (fig. 5). These three
sequences are composed of fourteen lithofacies assemblag-
es—four in the Lamotte, eight in the lower part of the
Bonneterre and PBC, and two in the upper part of the
Bonneterre. This report emphasizes the distribution and
characteristics of these lithofacies. In the Springfield
quadrangle area, only the PBC has complex lithofacies
relationships comparable with those of the ore-hosting
Bonneterre Formation in southeastern Missouri.

Cambrian rocks in the Springfield quadrangle lie
nonconformably on a low-relief Precambrian metamorphic
and igneous terrane (Kisvarsanyi, this volume) and are
overlain with apparent conformity by the Lower Ordovician
Gasconade Dolomite. The Cambrian is 790-1,495 ft thick,
thickening generally from northwest to southeast (fig. 3).
Outcrops of Cambrian rocks are limited to the Osage River
Basin in the north-central part of the quadrangle and a small
area in the Decaturville structure (Middendorf, this
volume).

Lithofacies cross sections, slice maps, and isolith
maps were constructed from 39 drill-core logs. Definition of
lithofacies is based on macroscopic characteristics alone.
Depositional models proposed here are based on analysis of
the sequence and distribution of these lithofacies and on
several analogues (Larsen, 1977; Markello and Read, 1981;
Read, 1985).

The Lamotte Sandstone is mostly a transgressive
sequence, consisting of facies that represent environments
ranging from proximal alluvial fan at its base to marine

"Missouri Geological Survey, P.O. Box 250, Rolla, Missouri
65401.
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Figure 3. Isopach map of the Cambrian System, Springfield
1°x2° quadrangle. Contour interval 200 ft.

shoal, tidal flat, and local shallow intrashelf basin near the
top. The westernmost intrashelf basin and other facies of the
upper part of the Lamotte Sandstone were deposited
contemporaneously with carbonate-dominated Bonneterre
sediments in the eastern three-fourths of the quadrangle.

The lower part of the Bonneterre and PBC lithofacies
between intrashelf basin and platform areas change by
carbonate ramp-style facies transitions. Unlike the Bonne-
terre Formation of southeastern Missouri, the Bonneterre in
the Springfield quadrangle contains no facies indicative of
tidal flat deposition, whereas the PBC has shallow-subtidal,
intertidal, and supratidal facies. The Bonneterre Formation
is also a grossly transgressive sequence but is interrupted by
a middle regressive or progradational facies. The PBC is
generally an upward-shallowing (regressive) sequence that
follows the major transgression marked by the base of the
upper part of the Bonneterre Formation but locally shows
important transgressive facies relationships.

The two members that constitute the upper part of the
Bonneterre, the Sullivan Siltstone and Whetstone Creek
Members, are made up mostly of siliciclastic rocks ranging
from shale and quartzose sandstone to carbonate mudstone
and grainstone. The Whetstone Creek is distinguished by

Lithofacies and Inferred Depositional Environments in the Cambrian System 9
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barrier and subtidal flat origin is present. C, Post-Bonneterre
Cambrian time. The Lebanon arch is again indicated by the
presence of dolomitized grainstone, packstone and interbed-
ded wackestone, and cryptalgal boundstone of platform, shoal
and shallow ramp origin. The Central Missouri and Greenfield
basins are indicated by shale and interbedded limestone of
intrashelf and deep ramp origin. Coarsely dolomitized rocks in
the northwestern corner of the map area are probably of
platform origin. Dolomite in the southwestern corner of the
map area may be shallow ramp facies.

abundant pelletal glauconite, which is present only locally
in the Sullivan Silistone Member (Kurtz and others, 1975).
These members were deposited as part of an intrashelf basin
complex eastward of crossbedded shoal and burrowed
shallow-subtidal sandstone in equivalent Lamotte
Sandstone. They record a period of clastic influx across the
Bonneterre carbonate “shelf” during regional late
Dresbachian transgression.

Two major periods of intrashelf basin development
are interpreted, the first represented by the lowermost
Bonneterre Formation and westward coeval Lamotte
Sandstone and the seco