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Figure 2. -- Structure contour map showing the base of 
    the Davis Formation. Dots are data points taken from 
    drillholes (table 1). Datum is mean seal level. Contour
    interval 20 ft.
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quadrangle; no bedrock outcrops were found in this study.  The unit was nam

 

 

DISCUSSION 

INTRODUCTION 

The Greer 7.5-min quadrangle covers an area of about 60  mi
2

 in Oregon 
County, south -central Missouri, in the southern part of the Salem Plateau of the 
Ozark uplift (fig. 1).  It is underlain by generally flat - lying Upper Cambrian to 
Lower Ordovician strata, mostly dolomite,  about 2,500 ft  t hick that rest on a 
Precambrian granitic basement and are overlain by unconsolidated surficial 
materials of Quaternary age.  Elevations range from about 478 ft on the Eleven 
Point River in the southeastern corner of the quadrangle to about 1025 ft on a 
hilltop near the center of the quadrangle.  The map area is predominantly forested, 
with open farmland limited to the valley of Hurricane Creek and to uplands in the 
southwestern corner.  About 80 percent of the area is in the Mark Twain National 
Forest.  The Eleven Point River, a National Scenic Riverway, is administered by 
the U.S. Forest Service. 

The Greer area has not been mapped in detail previously.  The general  
geologic setting is shown on the geologic map of Missouri at a scale of 1:500,000 
(Anderson, 1979).  The present investigation was begun in the Fall of 1995 and 
completed in the Spring of 1996.  Geologic mapping included the use of a Paulin 
altimeter for location of field stations.  Structural contours, derived from outcrops 
and wells, were used for the plotting of formational contacts. 

 

STRATIGRAPHY

 

 
STRUCTURE 

 
The principal structures in the exposed bedrock in the quadrangle include 

joints, very broad, gentle folds superimposed on a regional bedding dip of about 
20 ft/mi to the southeast, and two minor faults that define a small graben in the 
southeastern corner.  The Precambrian igneous rocks below the Paleozoic 
sedimentary sequence (at a depth of some 2,000 ft) is reported to have an irregular 
surface that forms a hilly topography, which was partially exposed above the Late 
Cambrian seas, resulting in local pinchout of the lowermost sedimentary beds  
(Heyl and others, 1983, p. 4).  The gentle folding of the exposed rocks may thus 
be due to differential compaction of a sedimentary cover of uneven thickness over 
this basement surface. 

Joints, measured in the Gasconade Dolomite and Roubidoux Formation, 
occur in two distinct trends centering on approximately N.75  o E. and N.15o    W. 
(Fig. 3).  Joints are mostly vertical, with spacings ranging from an inch or so to 
tens of feet.  They appear to be closed, except in weathered outcrops, and limited 
in vertical extent. 

Structure contours drawn on the base of the Roubidoux Formation show a 
gentle syncline trending northeast - southwest through the center of the quadrangle, 
an adjacent anticline of similar dimensions lying parallel just to the southeast, and 
the nose of another syncline in the southern part of the map.   

The northeast-trending faults in the southeastern corner are inferred on the 
basis of apparent offset of the basal sandstone beds of the Roubidoux, the 
presence of chert breccia and slickensides in sandstone float, and of geophysical 
basement anomalies reported in the Wilderness quadrangle adjacent to the east 
(Moss, 1984).  Vertical displacement is apparently as much as 100 ft. 
 

RESOURCES AND HAZARDS 

 

Three Paleozoic bedrock formations, all of Early Ordovician age and 
totalling about 470 ft (145 m) in thickness, are exposed in the quadrangle.  Fom 
oldest to youngest, they are the Gasconade Dolomite, the Roubidoux Formation, 
and the Jefferson City Dolomite (fig. 1) .  The Gasconade Dolomite 
(“Limestone”) was named by Nason (1892, p. 115) for beds exposed along the 
Gasconade River in central Missouri.  In the Greer quadrangle it is found along 
the Eleven Point River and its tributaries, where it commonly forms bluffs and 
ledges.  The Roubidoux Formation (“Sandstone”) was named by Nason (1892, p. 
114 -115) without a designated type section; Heller (1954, p. 17) proposed an 
exposure along Roubidoux Creek in Texas County, in south central Missouri, as 
the “type area section.”  The Roubidoux underlies uplands throughout the 
quadrangle, where its presence is commonly marked by large residual boulders of 
sandstone and chert and more rarely by ledges of sandstone and dolomite on the 
lower slopes.  The Jefferson City Dolomite, composed of residual clay and chert, 
is seen on the tops of the higher hills, mainly in the southern part of the 

ed 
by Winslow (1894, p. 373) for exposures in bluffs along the Missouri River 
valley east of Jefferson City. 

Holes drilled for mineral exploration provide data on subsurface Paleozoic 
strata in the quadrangle (table 1).   Subsurface formations, totaling a bout 2,000 ft 
in thickness, include from oldest to youngest the Lamotte Sandstone, Bonneterre 
Formation, Davis Formation, Derby - Doerun Dolomite, Potosi Dolomite, and 
Eminence Dolomite.  These units overlie an irregular basement surface of 
Precambrian alkali granite that belongs to the St. Francois terrane (Kisvarsanyi, 
1979).  Descriptions of subsurface units are taken from drill logs and from 
Thompson (1995).  (Some of the unit boundaries indicated in Table 1 have been 
reinterpreted herein.) 

Quaternary deposits consist of alluvium and alluvial terraces along the 
streams and a few slumps at the foot of steep slopes.  Most of the steeper slopes 
are covered with a thin layer of unmapped colluvium composed of fragments of 
 chert and, particularly on the Roubidoux Formation, sandstone.  These fragments

are generally a few inches in greatest dimension.  Uplands are covered 
range in size from less than one inch to several feet across but 

by a thick layer of soil and residuum (not mapped separately) derived from 
weathering of bedrock; drill records indicate this unconsolidated material 
generally ranges in thickness from a few feet on steeper slopes to as much as 150 
ft on ridge crests. 

 
Lead and zinc deposits represent the only potential mineral resource known to 

occur in the Greer quadrangle. Mining companies have drilled many exploratory 
holes in the quadrangle in recent years, mainly in the northwestern part. Samples 
from five of these holes (table 1) contain significant amounts of galena and 
sphalerite (lead and zinc sulphides). A few abandoned prospect pits were found in 
the south -central part of the quadrangle, perhaps recording a search for residual 
limonite (iron) ore. Heyl and others (1983) investigated the mineral resource 
potential of the Irish Wilderness area, adjacent to the east, and concluded that 
there is a “high potential” for  lead - zinc - copper -silver- cobalt deposits in Upper 
Cambrian dolomites at a depth of 1,200 to 1,600 ft that are similar to those of the 
Viburnum trend.  They also conclude that magnetite deposits may occur locally in 
the deeper Precambrian rocks. 

Sand and gravel have been obtained from alluvial deposits in the bed of 
Hurricane Creek for use as road metal.  Dolomite of the Roubidoux Formation 
and Gasconade Dolomite has been quarried in other areas for use as dimension 
stone and crushed rock. 

Although many surface drainages, such as Hurricane Creek, are dry along 
much of their length, springs are abundant in the quadrangle.  Some of them are 
exceptionally copious.  About 40 springs are shown on the map; the largest 
include Greer Spring (average flow 214,000,000 gal/day), Turner Mill Spring 
(1,490,000 gal/day), and Falling Spring (127,000 gal/day) (Vineyard and Feder, 
1982).  Greer Spring is the second largest in Missouri. 

Geological haza rds in the quadrangle present only minor risks but include 
flooding, earthquakes, and sinkhole collapse.  Areas mapped as alluvium are 
subject to periodic flooding.  Two small earthquakes were recorded in 1974 with 
epicenters along Hurricane Creek in the northeastern part of the quadrangle 
(Herrmann, 1993).  The Greer quadrangle lies about 100 miles northwest of the 
New Madrid Seismic zone.  It would lie within Modified Mercalli intensity zone 
VIII in the event of a recurrence of the earthquake series that took place there in 
1811-1812 (Hamilton and Johnston, 1990, fig. 3), and thus within the area of 
structural damage to buildings.  

 

Karst features in the quadrangle include caves, sinkholes, and losing streams.  
The abundance of sinks and cavernous areas indicate the possibility of 
catastrophic collapse of surface bedrock; the likelihood of such an event is judged 
to be remote, however.  Some sinkholes in the quadrangle measure as much as 
1,500 ft across, and the sinkhole about 3,000 ft southwest of Greer Spring is 110 
ft deep.  Many caves have been located in the quadrangle, some of which are 
extensive, as shown by exploration and mapping.  Unpublished mapping by the 
Cave Research Foundation and the Missouri Speleological Survey show that 
Kelly Hollow cave (ORE-007) has more than 6,540 ft of passageways, and Turner 
Spring cave (ORE- 010) more than 5,302 ft (fig. 4).  Falling Spring cave (ORE-
022) is reported to be longer than 3,300 ft.  These caves are commonly conduits 
for large amounts of water, as indicated by the springs issuing from many of 
them; water supplies derived from them are particularly susceptible to pollution.  
Bones recently  collected in the Kelly Hollow cave by Stanka Šebela (Karst Research 
Institute, Postojna, Slovenia) and Robert Weems (U.S. Geological Survey) and 
identified by Fred Grady (Smithsonian Institution) include the fossilized remains 
of indigenous bats, mice, and frogs.  The remains of porcupine and cougar were 
previously collected in the cave by Hawksley (1986, p. 16).  These finds are 
reported to indicate a “Rancholabrean” age, that is, Sangamon (late Pleistocene) 
to Recent, and the porcupine suggests a climate that was cooler, although not 
necessarily glacial.  
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Figure 3.--Compass-rose frequency diagram for joints in the Roubidoux
    Formation and Gasconade Dolomite. Class interval 5 degrees; n=764.
    Number on diagram is percent of total.

Figure 5. -- Map showing cave passages of the Turners Spring cave 
    (ORE-010). More than 5,302 ft of passageways are shown; map 
    simplified from unpublished map by Cave Research Foundation, 
    completed in about 1986.

Figure 4. -- Map showing cave passageways of the Kelly Hollow cave
    (ORE-007). More than 6,540 ft of passsageways are shown; map 
    simplified from unpublished map by Cave Research Foundation,
    completed in about 1992.
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   - 661 |dd-|d  
   - 928 |d-|b - 1,306 

86W43 SW¼SW¼ sec. 11, 
T. 25 N., R. 3 W. 

873 - 653 |dd-|d  

    - 920 |d-|b  
   - 1,316 |b-|l - 1,324 

86W63 SW¼SW¼ sec. 11, 
T. 25 N., R. 3 W. 

851 - 879 |dd-|d  

    - 921 |d-|b  
   - 1,303 |b-|l - 1,315 

88W4 SE¼SE¼ sec. 24, 
T. 25 N., R. 4 W. 

920 - 617 |p-|dd  

   - 730 |dd-|d  
   - 1,041 |d-|b - 1,396 

88W5 SE¼SE¼ sec. 24, 
T. 25 N., R. 4 W. 

870 - 596 |p-|dd  

   - 651 |dd-|d  
   - 964 |d-|b  
   - 1,361 |b-|l - 1,375 

Table 1. Summary of drillhole data on Federal land in the Greer quadrangle,
Missouri. Elevations, in feet; datum is mean sea level

[O|e, Eminence Dolomite; |p, Potosi Dolomite; |dd, Derby-Doerun dolomite; |d
Davis Formation; |b, Bonneterre Formation; |l, Lamotte Sandstone]
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1

3

3

3

Recorded in log as 690.

Piedmont Hollow quadrangle.

     These drillholes contain significant amounts of lead and zinc. Drillhole 801-129 
contains 26.5 percent lead and 1.2 percent zinc in the interval -949 to -950.8 ft; 
drillhole 801-148 contains 11.0 percent lead and 2.9 percent zinc in the interval 
-1000.0 to -1001.0 ft; drillhole 84W40 contains 35.9 percent lead and 12.2 percent 
zinc in the interval -987.3 to -993.5 ft; drillhole 86W4 contains75.4 percent lead and 
25.6 percent zinc in the interval -975.5 to -979.5 ft; drillhole 86W6 contains
66.1 percent lead and 11.2 percent zinc in the interval - 977.1 to -995.5.
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EXPLANATION OF MAP SYMBOLS 

Contact -- Approximately located

Fault -- approximately located, dotted where concealed; bar and ball on 

   downthrown side

Structure contour -- Drawn on base of Roubidoux Formation; projected

   where above land surface; hatchures indicate closed basin. Contour 

   interval 20 ft

Strike and dip of beds

Inclined

Horizontal

Strike and dip of joints -- point of observation at intersection of multiple 
   symbols. Apertures are narrow (<0.5 in) except where noted by 
   (moderately wide, 0.5 - 2 in)

Throughgoing, vertical

Widely spaced (<6 ft)

Moderately spaced (2-6ft)

Closely spaced (<2 ft)

Widely spaced (<6 ft)

Moderately spaced (2-6ft)

Closely spaced (<2 ft)

Widely spaced (<6 ft)

Moderately spaced (2-6ft)

Closely spaced (<2 ft)

Widely spaced (<6 ft)

Moderately spaced (2-6ft)

Closely spaced (<2 ft)

Throughgoing, inclined

Non-throughgoing, vertical

Non-throughgoing, inclined

Brecchia float

Current direction -- indicated by crossbedding (x) or ripple marks (r)

Macrofossil locality -- Lecanospira sp., identified by John Pojeta and Ellis 

Yochelson

Microfossil locality -- Conodonts identified by John Repetski are found

   in the following USGS fossil collections:  A, 11475-CO; B, 11476-CO;

   C, 11477-CO; D, 11478-CO

Corehole -- w, water level monitoring; s, stratigraphic; numbered, mineral

   exploration

Sinkhole

Spring

Abandoned prospect pit

600

8

75

75

75

75

75

75

A

fsl

801-17

Earthquake epicenter -- 1, occurred on August 11, 1974, with a body

   -wave magnitude of 2.5, at a depth of 5.0 km; 2, occurred on August

    11, 1974, with a body-wave magnitude of 3.6, at a depth of 5.0 km

1

 
 

fill structures with 

Qa

Ql

Qt
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DESCRIPTION OF MAP UNITS

 
Gasconade Dolomite (Lower Ordovician) -- Dolomite and chert.  

Dolomite, light- to very light gray, yellowish - gray, or grayish-
yellow, fine- to coarse -grained, locally saccharoidal or 
cryptograined; generally thin-bedded to laminated, some beds with 
pinch-and-swell bedding; local thick beds in uppermost part of 
unit; commonly pitted, vuggy.  Scattered quartz sand grains locally 
present in uppermost beds.  Chert, white or light- gray to (less 
commonly) dark- gray, in irregular nodules, lenses, and layers, 
abundant in lower part of formation, sparse in upper part; locally 

Roubidoux Formation (Lower Ordovician) -- Dolomite, sandstone, 
and chert.  Dolomite, very light gray to medium-gray, pale -orange, 
or pinkish- gray, very fine to medium - grained, locally 
cryptograined, thin-bedded to laminated, bedding even to irregular.  
Commonly pitted where weathered, locally sandy.  Some  beds 
saccharoidal, friable, as along road at northern end of McCormack 
Lake.   Cryptograined beds appear chalky, massive.  Sandstone, 
white to pale- orange, very fine to coarse - grained, thin- to thick- 
bedded, commonly crossbedded, ripple-marked; weathers light 
brown to reddish brown.  Most beds dolomite-cemented, some 
silica- cemented, vitreous.  Locally poorly sorted, mainly near base 
of unit.  Current ripple marks are generally 1.5 to 2.5 in. in 
wavelength.  Crossbeds are torrential, generally in sets 1 to 1.5 ft 
thick, and with dips  as much as 28 o.  Scour - and-
amplitudes as much as 3 in occur locally.  Sandstone occurs as 
interbeds in dolomite a few inches to 12 ft thick.  Chert, white, 
gray, or brown, locally sandy or oolitic, fossiliferous, occurs in 
irregular layers less than one inch to 12 ft thick or as irregular 
nodules or lenses; some layers stromatolitic.  Fossils collected 
from chert float 1.3 mi east of Greer Spring were identified by 
John Pojeta and Ellis Yochelson  as Lecanospira sp.  Conodonts 
collected near Turners Mill were identified by John Repetski.  
Base of formation placed at base of lowest sandstone, which 
ranges from 3 in to 3 ft in thickness.  Unit about 240 ft thick 

Jefferson City Dolomite (Lower Ordovician) -- Dolomite, chert, and 
sandstone.  Dolomite, light - to medium-brown, fine- to medium -
grained, in part argillaceous.  Chert, banded to mottled, commonly 
oolitic, occurs as sparse thin beds and nodules in dolomite.  
Sandstone occurs in minor amounts as thin beds and lenses.  No 
outcrop found in the quadrangle, formation known only from 
residuum; description from Martin and others (1961, p. 23).  Top 
not present; base placed at top of large blocks of sandstone and 
chert of underlying formation or projected from base of underlying 
unit.  Unit about 50 ft thick 

 

Terrace deposits (Pleistocene?) -- Silt, sand, and gravel, highly 
weathered, occur along sides of Hurricane Creek and Eleven Point 
River valleys; gravel composed of rounded cobbles and pebbles of 
sandstone, quartzite, and chert.  Probably as much as 30 ft thick 

 

Landslide deposits (Holocene) -- Silt, clay, sand, gravel, cobbles, and 
boulders in unconsolidated masses at the foot of steep slopes; 
generally convex upward; formed by slumping of bedrock and 
residuum 

 

Alluvium (Holocene) -- Silt, clay, sand, and gravel that form flood plain 
and streambed deposits; occurs along most streams; shown where 
thickest and most extensive.  As much as 30 ft thick along Eleven 
Point River, thinner along tributaries.  Gravel composed of 
rounded to subangular pebbles and cobbles of sandstone, quartzite, 
and chert as much as 8 in. in longest dimension 

 

       
Eminence Dolomite (Upper Cambrian and Lower Ordovician) (in 

cross section only) -- Dolomite, light- gray, medium- to coarse-
grained, medium-  to thick - bedded; and minor amounts of chert, 
locally oolitic or drusy, in nodules and angular fragments, mostly 
in upper half of  formation.  About 250 to 300 ft thick 

 
Potosi Dolomite (Upper Cambrian) (in cross section only) -- 

Dolomite, brownish- gray, fine-  to medium-grained, thick - bedded, 
with drusy chert; locally stromatolitic; bituminous odor typical of 
freshly broken rock.  About 450 ft thick 

 
Derby - Doerun Dolomite of Weller and St. Clair (1928) (Upper 

Cambrian) (in cross section only) -- Dolomite, siltstone, and 
shale.  Dolomite, buff to brown, fine-  to medium- grained, thin-  to 
medium- bedded, argillaceous, silty, with minor amounts of chert 
and sparse sulfide minerals.  Siltstone and shale, thin -bedded, 
interbedded with dolomite.  Glauconite is present in lower 40 to 50 
ft of formation.  Thickness about 50 to100 ft 

 
Davis Formation (Upper Cambrian) (in cross section only) -- 

Interbedded shale and limestone.  Shale, dark- green, fissile, thin- 
to thick- bedded; as much as 50 percent of formation.  Limestone, 
light - gray, fine-grained to cryptograined, dense; locally 
glauconitic.  Thickness about 200 to 325 ft 

 
Bonneterre Formation (Upper Cambrian) (in cross section only) -- 

Dolomite and minor amounts of interbedded limestone, siltstone, 
and shale.  Dolomite, light- gray, fine - to medium- grained, 
medium- bedded; commonly contains algal structures; locally 
glauconitic and shaly; sparse sulfide minerals.  Limestone, 
brownish-gray to pink, fine -grained, thin -bedded, fossiliferous, 
locally oolitic; more common in lower part of formation.  Siltstone, 
quartzose, light - to dark - gray, laminated.  Shale, dark- green, thin -
bedded; occurs as sparse thin interbeds and partings.  Thickness 
about 400 to 475 ft 

 
Lamotte Sandstone (Upper Cambrian) (in cross section only) --  

Sandstone, quartzose, light - gray, yellow, brown, or red, medium-
grained, moderately to well sorted, well indurated; locally contains 
interbeds of red to purple silty shale and, in upper part, scattered 
lenses of arenaceous dolomite.  Felsite pebble or boulder 
conglomerate is present locally at base.  Regional thickness ranges 
from a few feet to 500 ft 

 a persistent stromatolitic chert occurs 100 to110 ft 
oolitic layers as much as 6 ft thick, locally stromatolitic; 

below top of unit.  Conodonts collected near top of unit were 
identified by John Repetski.  Base of formation not exposed.  
Thompson (1991, p. 24) reports an average thickness in the central 
Ozarks of 300 ft, and McCracken (1959) shows a thickness range 
of about 520 to 570 ft for the Greer quadrangle; thickness of 
outcropping section in the quadrangle about 180 ft  


