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F igure 3 . —C ompass-rose diagram of vertical fractures in Mesoproterozoic 
volcanic rocks in the S tegall Mountain quadrangle.  Interval is 10 degrees.    
Numbers on diagram are percent of total.   n,  number of fractures.

F igur e 4 . —C ompass-rose diagram of vertical fractures in P aleozoic 
sedimentary rocks in the S tegall Mountain quadrangle.  Interval is 10  
degrees.   Numbers on diagram are percent of total.   n,  number of fractures.
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 T able 1 . —A ges of igneous rocks in the E minence-V an B uren and surrounding area,  south-
central Missouri.  A pproximate location is given in parentheses.

 A ge, in M a                 R ock type                       Location                                                 R eference

  1,470.4 ± 2.7             	 	rhyolite            	 	S tegall M ountain           	                     (Harrison and others , 2000)
                                                                 (sec. 19, T . 28 N ., R . 2 W .)

  1,461.8 ± 5.5             	 	granite               B ig S pring quarry                               (Harrison and others , 2000)
                                                                 (sec. 29, T . 27 N ., R . 1 E .)

  1,480 ± 42                 	 	granite               W N  21–B                                               (V an S chm us and others , 1996)
                                                                 (sec. 7, T . 27 N ., R . 3 W .)

  1,473 ± 12                   granite               S F–20                                                   (V an S chm us and others , 1996)
                                                                 (sec. 1, T . 26 N ., R . 2 W .)

  1,473 ± 15                   granite               R ound S pring                                                                                                    (B ickford and others , 1981)
                                                                 (sec. 28, T . 31 N ., R . 4 W .)

  1,323 ± 6                     granite               B R –124–14C                                         (V an S chm us and others , 1996)
                                                                 (sec. 7, T . 27 N ., R . 5 W .)

                                            	 	 	 	 	 	 	         	 	 	 	 	 	         Collar altitude,               Contact altitude,             B ottom  altitude,
                                                                                in feet                              in feet                              in feet

M DN R  13385    	 	 	 	 	 	 	   S W 1/4,S E 1/4 sec. 4,             745                          N o data to 685    
                             	 	 	 	  	T . 27 N ., R . 2 W .                                               	 	 	 	 	620 QT gr–Og
                                                                                                        	 	 	 	 	 	 	 	   	570 Og–O|e                	 	 	 	 	 	 	 	 	 	 	 	  525

M DN R  21908   		 	 	 	 	 	 	   S E 1/4 sec. 14,                         914                          QT rr to 866
                           	 	 	 	 	  	 	T . 27 N ., R . 3 W .                                                     554 Og–O|e
                                                                                                                 	 235 O|e–|p
                                                                                                               	 -235 |p–|dd
                                                                                                              	   -524 |dd–|d
                                                                                                               	 -610 |d–|b
                                                                                                               	  -1016 |b–|l
                                                                                                               	  -1043 |l–Y g                           -1062             

M DN R  28318       	 	 	 	   S E 1/4,S E 1/4 sec. 2,            	 	 	 	 	 	 	 	 	 	 	 	 	 	   550                         225 |p–|dd
                       	 	 	 	 	 	 	 	 	 	 	 	T . 28 N ., R . 2 W .                                                    125 |dd–|d                                50

M DN R  20715       	 	 	 	   N E 1/4,N W 1/4 sec. 4,            	 	 	 	 	 	 	 	 	 	 	 	750                         N o record to 225                       	 	 	 	 	 	 	 	 	 	 	
	 	                                 	T . 27 N ., R . 2 W .                                                   -85 |b–Y vu                               -130

B LM  801–001   		 	 	 	 	 	 	 	 	 center sec.14,                          900                         N o record to -200
                           	 	 	 	 	 	 	 	T . 27 N ., R . 3 W .                                                   -271 |p–|dd
                                                                                                                -330 |dd–|d
                                                                                                                -526 |d–|b
                                                                                                                -650 |b–Y vu                	 	            -655

Ct–6                  	 	 	 	 	 	 	 	 	  S E 1/4,S E 1/4 sec. 18,               750                    	 	   N o record to -1289
                          	 	 	 	 	 	 	 	  T . 27 N ., R . 2 W .                                                         Y g                                      -1292

Ct–7                  	 	 	 	 	 	 	 	 	  S W 1/4,S W 1/4 sec. 7,              829                        N o record to -716
                          	 	 	 	 	 	 	 	  T . 27 N ., R . 2 W .                                                         Y g                                        -750

Ct–8                   	 	 	 	 	 	 	 	  S E 1/4,S W 1/4 sec. 17,              741                        N o record to -1113
                           	 	 	 	 	 	 	  T . 27 N ., R . 2 W .                                                         Y g                                      -1122

OZ–6                   	 	 	 	 	 	 	N W 1/4 sec. 11,              		                   820                        812 Qtl–O|e                            792
                           	 	 	 	 	 	 	  T . 28 N ., R . 3 W . 

D E S C R IP T IO N O F MA P  U NIT S

A lluvium (H olocene)—S ilt,  sand,  clay,  and gravel derived from local 
bedrock units.  G ravel,  angular to subrounded and consisting mostly of 
clasts of chert and lesser volcanic fragments and sandstone.  Forms flood 
plain and streambed deposits.  U nit is as much as 30 ft thick along 
C urrent R iver and major tributaries

T errace deposits (H olocene and P leistocene)—S and,  gravel,  silt,  and 
clay.  G ravel composed mostly of rounded to angular cobbles and pebbles 
of chert and sandstone.  Deposits occur within and along sides of stream 
valleys and lie as much as 40 ft above mapped alluvium (Qal).  U nit is 
probably as much as 40 ft thick

L oess-rich terrace deposits (H olocene and P leistocene)—S ilt,  sand,  
gravel,  and clay.  T errace deposits containing fairly abundant reworked 
loess.  A s much as 30 ft thick

R esidual and colluvial material on terrace-like landforms (Q uaternary 
and T ertiary)—S ilt,  clay,  sand,  and gravel.  T errace-like landforms are 
found most commonly adjacent to knobs of Mesoproterozoic volcanic 
rocks in northern part of quadrangle.  In part residual and in part colluvial 
in nature.  C ommonly have a thin veneer of loess,  as much as 5 ft thick.  A  
well-developed soil horizon (possibly equivalent to the S angamon geosol) 
occurs commonly beneath the loess.  G radational into Q uaternary terrace 
deposits (Qt,  Qtl).  A s much as 60 ft thick

   
L oess (P leistocene)—S ilt.  Discontinuous patches on hill crests and ridges,  

including some of the highest parts of T horny Mountain.  S ilt is commonly 
mixed with residuum, probably because of bioturbation.  Mapped at only 
two locations;  elsewhere a Ql map symbol marks observed deposits.  A s 
much as 3 ft thick

R esiduum derived from R oubidoux F ormation (Q uaternary and 
T ertiary)—R ed and reddish-orange sandy clay containing angular 
sandstone and chert cobbles and boulders as much as 6 ft in diameter.  
S andstone cobbles and boulders,  fine- to coarse-grained,  poorly sorted,  
and locally containing symmetrical and asymmetrical ripple marks.  C hert 
cobbles and boulders,  light- to medium-gray consisting of banded,  sandy,  
oolitic,  and porcelaneous varieties.  O ccurs on hilltops where bedrock of 
the R oubidoux Formation has been deeply weathered.  R oubidoux 
residuum was mapped only in areas where it directly overlies older 
formations and no in situ R oubidoux bedrock was inferred;  unmapped 
R oubidoux residuum exists virtually everywhere that the R oubidoux 
Formation occurs.  A s much as 40 ft thick

R esiduum derived from G asconade D olomite (Q uaternary and 
T ertiary)—B rown and red clay containing angular blocks of white chert 
and masses of quartz druse.  C hert blocks include porcelaneous,  oolitic,  
and algal stromatolite varieties,  as much as 2 ft in diameter,  averaging 0.5 
ft.  In many places,  includes sandstone boulders or slabs derived from the 
basal G unter S andstone Member.  O ccurs on tops of hills in areas where 
bedrock of the G asconade Dolomite has been deeply weathered.  
G asconade residuum was mapped only in areas where it directly overlies 
older formations and no in situ G asconade bedrock was inferred;  
unmapped G asconade residuum exists virtually everywhere that the 
G asconade Dolomite occurs.  A s much as 125 ft was reported in drill hole 
13385 (table 2)

P eck R anch unit (Q uaternary and T ertiary,  and Mesozoic?)—B rown,  
red,  and reddish-orange sandy clay containing angular blocks,  cobbles,  
and pebbles of sandstone,  and various varieties of chert.  Insoluble,  
residual material derived from intense in situ weathering of Paleozoic 
rocks from R oubidoux Formation down through the upper E minence 
Dolomite.  C rude stratigraphic sequence is generally preserved.  A t least 
200 ft thick

R oubidoux Formation (L ower O rdovician)—S andstone,  orthoquartzite,  
dolomite,  sandy dolomite,  and chert.  S andstone is white to pale orange,  
fine to coarse grained,  thin to thick bedded,  generally poorly sorted,  
commonly crossbedded and ripple marked;  weathers light brown to 
reddish brown.  Dolomite is light to medium gray,  medium to coarse 
grained,  thin to medium bedded.  C hert is white to medium gray,  locally 
sandy and oolitic;  occurs in thin beds,  lenses,  and nodules.  Formation is 
highly weathered and is not well exposed.  C ontact with underlying 
G asconade Dolomite ranges from 60 to 100 ft above the top of 
C ryptozoon chert of G asconade Dolomite.  T op of unit not present;  
thickness as much as 200 ft

G asconade D olomite (L ower O rdovician)—Dolomite,  chert,  sandstone,  
and orthoquartzite.  Formation can be divided into four units,  not shown 
separately on this map.  Dolomite of upper unit is typically light gray,  thick 
bedded,  medium to coarse grained,  and vuggy.  Weathered surfaces are 
commonly pitted.  Dolomite of the upper part of the middle unit is 
typically light gray,  medium to thick bedded,  fine to coarse grained,  and 
contains white to light-gray chert nodules and lenses.   T he uppermost bed 
of the upper part of the middle unit is a persistent white C ryptozoon 
chert,  2 to 5 ft thick.  Where identifiable,  this C ryptozoon chert bed was 
mapped (sc notation on map);  also,  it was commonly used to map the 
R oubidoux/ G asconade contact,  which rarely is exposed.  T his contact was 
placed at approximately 60 to 100 ft above the C ryptozoon chert,  which 
is an average of observed intervals.  Dolomite of the lower part of the 
middle unit is light to very light gray,  medium bedded,  medium to coarse 
grained,  and contains chert as nodules,  stringers,  and beds.  C hert includes 
porcelaneous,  oolitic,  porous with druse,  and stromatolitic varieties.  A  
persistent oolite bed occurs in the middle part of the middle unit (O rndorff 
and H arrison,  2001),  which defined the top of the V an B uren Formation 
of B ridge (1930).  B eds formerly called the V an B uren Formation are light 
gray to yellowish gray,  thin to medium bedded,  fine to medium grained.  
T he G unter S andstone Member (Ogg) is a light-gray to white sandstone,  
sandy dolomite,  or orthoquartzite interbedded with light-gray to tan,  fine-
grained,  thin-bedded dolomite.  T his member is always present at the base 
of the G asconade,  but only prominent outcrops are mapped.   T he G unter 
ranges from 10 to 25 ft in thickness.  Maximum observed thickness of 
G asconade Dolomite in the quadrangle is about 250 ft;  cross sections 
indicate slightly more than 400 ft of thickness;  drill-hole data in the 
southern part of the quadrangle indicate at least 312 ft with the upper 
contact not encountered (drill hole 21908,  table 2).  C ontact with 
underlying E minence Dolomite was placed at the base of lowest 
sandstone or sandy dolomite of the G unter S andstone Member.  C ontact 
is unconformable

E minence D olomite (L ower O rdovician and U pper C ambrian)— 
Dolomite,  sandstone,  and chert.  Dolomite is light gray,  massive to thick 
bedded,  and medium to coarse grained.  It typically weathers bluish gray 
and medium gray,  has pitted surfaces,  and commonly crops out as small 
knobs or pinnacles.  Many fresh surfaces contain oxidized rust-colored 
mottles.  U nit contains variable amounts of chert throughout,  commonly 
as light-gray and white stringers and nodules.  A  15- to 20-ft-thick bed of 
sandstone (ss  notation on map) occurs approximately 80 to 100 ft below 
the G asconade contact.  T he sandstone consists of quartz grains and 
typically is friable.  T hickness of unit is variable because of the 
unconformity at the top of the unit and it thins near knobs of 

Mesoproterozoic volcanic rocks;  thickness ranges up to 300 ft in outcrops 
in the northern part of the quadrangle and may be as much as 400 ft in 
the southern part of the quadrangle.  C ontact with underlying Potosi 
Dolomite is gradational and is placed above the highest brown or drusy 
dolomite of the P otosi.  L ocally,  unit unconformably overlies 
Mesoproterozoic volcanic rocks

P otosi D olomite (U pper C ambrian)—Dolomite and chert.   Dolomite is 
light brown,  brown,  and light gray,  massive to thick bedded,  fine to 
medium grained,  and contains quartz druse in vugs.  B rown dolomite has 
fetid odor when freshly broken.  Q uartz druse developed as botryoidal 
masses of chalcedony and small quartz crystals coating surfaces.  White to 
light-gray chert forms nodules and stringers.  A  bed,  1 to 3 ft thick,  of 
rusty porous chert occurs near or at the contact with the overlying 
E minence Dolomite.  U nit crops out only in a very small area along the 
banks of C urrent R iver in the northeastern corner of the quadrangle.  Drill-
hole log 21908 (table 2) indicates intense hydrothermal dolomitization to 
"white rock" in the southern part of the quadrangle.  E xposed thickness is 
as much as 200 ft in the nearby E minence quadrangle;  thickness in 
subsurface of southern part of quadrangle is reported to be 470 ft (drill 
hole 21908,  table 2).  T hins and possibly pinches out adjacent to knobs of 
Mesoproterozoic volcanic rocks

E lvins G roup (U pper C ambrian)—S hown in cross sections only.  
C ombined Derby-Doerun Dolomite (usage of Missouri G eological S urvey,  
1979) and Davis Formation

D erby-D oerun D olomite (usage of Missouri G eological S urvey,  1 9 7 9 ) 
(U pper C ambrian)—O nly noted in drill holes listed in table 2.  Dolomite,  
siltstone,  and shale.  Dolomite is buff to light gray,  thin to medium bedded,  
fine to medium grained,  argillaceous and silty,  and contains minor 
amounts of chert.  S iltstone and shale are thin bedded and interbedded 
with dolomite.  L ower part of unit is silty and glauconitic.  In the S tegall 
Mountain quadrangle,  this unit is hydrothermally dolomitized to "white 
rock." A pproximate thickness of 289 ft reported in drill hole 21908 (table 
2).  U nit probably pinches out adjacent to knobs of Mesoproterozoic 
volcanic rocks

D avis Formation (U pper C ambrian)—O nly noted in drill holes listed in 
table 2.  S ilty dolomite and dolomite,  hydrothermally dolomitized to "white 
rock" and indistinguishable from the Derby-Doerun Dolomite (usage of 
Missouri G eological S urvey,  1979).  A pproximate thickness ranges from 
86 to 196 ft in drill holes in southern part of the quadrangle,  probably 
pinches out adjacent to knobs of Mesoproterozoic volcanic rocks

B onneterre Formation (U pper C ambrian)—S hown in cross sections only.  
Interbedded dolomite,  shale,  limestone,  and siltstone.   Dolomite is light 
gray,  medium bedded,  fine to medium grained,  locally glauconitic and 
argillaceous;  lower part locally contains small igneous rock fragments.  
S hale occurs as a 2-ft to 6-ft interval in upper part of unit,  and is 
commonly referred to as the "False Davis." L imestone is brownish gray to 
pink,  thin bedded,  and fine grained.  S iltstone is light to dark gray,  
laminated,  and quartzose.  T hickness in drill holes in southern part of the 
quadrangle ranges from 124 to 406 ft;  450 ft reported in adjacent 
Winona quadrangle (O rndorff and H arrison,  2001).  U nit probably pinches 
out adjacent to knobs of Mesoproterozoic volcanic rocks

L amotte S andstone (U pper  C ambrian,  L ower  C ambrian? ,  
Neoproterozoic?)—S hown in cross section A –A ’ only.  S andstone and 
conglomerate.  U nit dominantly consists of light-gray to brown,  quartzose,  
medium-grained,  moderately to well-sorted sandstone.  C oarse basal 
conglomerate beds are common and consist of igneous detritus shed from 
knobs of Mesoproterozoic volcanic rocks.  C lasts range in size up to 
boulders,  several feet in diameter.  T he exact age of basal conglomerate 
beds is poorly constrained and may be in part L ower C ambrian and (or) 
Neoproterozoic.  T hickness ranges from 0 to 27 ft in drill holes in 
southern part of the quadrangle (table 2),  but greater thicknesses are 
probably present elsewhere in the quadrangle

U pper S equence of Mesoproterozoic V olcanic R ocks

R hyolite of S hut-In Mountain (Mesoproterozoic)—L ava,  dense.  Named 
for exposures on and around S hut-In Mountain (secs.  2 and 11,  T .  28 N. ,  
R .  3 W.).  U nit is moderately crystal rich to crystal rich with phenocrysts 
ranging from 1 2  to 3 0  percent.  T ypically,  this unit contains 
approximately 10 to 15 percent white to pink alkali feldspar;  3 to 5 
percent anhedral to euhedral quartz phenocrysts,  and common (but 
sporadic) blebs,  pods,  or disseminations of fluorite;  and less than 1 to 3 
percent disseminated magnetite-hematite grains in a dense,  light-pink to 
maroon-red matrix that consists of cryptocrystalline aggregate of quartz,  
alkali feldspar,  and iron oxides.  Flow banding is generally non-existent to 
poorly developed;  where present it typically swirls and commonly displays 
flow folding.  L ocally,  this unit is autobrecciated.  S mall zones of 
hydrothermal brecciation also occur locally.  V esicles mineralized with 
quartz and feldspar are common.  T his unit is interpreted as coalesced lava 
flows and domes.  A reas of hydrothermal brecciation and inclusion of 
exotic aphanitic volcanic clasts are interpreted marking probable vent 
sites.  U / Pb analyses of one multiple-crystal and five single-crystal fractions 
from this unit yielded an age of 1,470.4 ± 2.7 Ma (H arrison and others,  
2000).  In part the same as S tegall R hyolite of T olman and R obertson 
(1969,  p.  14–15).  Minimum thickness of 900 ft

R hyolite of S tegall Mountain (Mesoproterozoic)—L ava,  dense.  Named 
for exposures on S tegall Mountain in secs.  19 and 20,  T .  28 N. ,  R .  2 W.  
T his unit is a variation of the rhyolite of S hut-In Mountain in that it has a 
lower quartz phenocryst content of 0.5 to 2 percent.  O therwise,  it is 
identical and is interpreted as genetically related.  Minimum thickness of 
200 ft

T uff of Mule Mountain (Mesoproterozoic)—A ir-fall tuff.  U nit is dense,  
aphanitic,  finely laminated,  and commonly silicified.  Phenocrysts are rare 
and consist dominantly of angular quartz.  A ccretionary lapilli (lapilli-sized 
pellets of ash formed by rainfall through a downwind ash cloud or 
accretion from a moisture-laden eruption column) are relatively common.  
T his unit lies atop an angular unconformity between the upper and lower 
sequences of volcanic rocks in the S tegall Mountain area.  T he contact 
with overlying units (Y s i and Y sm) is sharp and conformable.  T he contact 
with the underlying unit (Y ltm) is complex and irregular.  U nit was mapped 
only where its thickness exceeded 30 ft,  but it is present everywhere 
between upper and lower sequences.  T hickness ranges from 15 ft to 
perhaps as much as 100 ft

L ower S equence of Mesoproterozoic V olcanic R ocks

T uff of L ittle T horny Mountain (Mesoproterozoic)—A sh-flow tuff.  
Named for exposures on L ittle T horny Mountain in sec.  22,  T .  28 N. ,  R .  
2 W.  U nit is dense,  dark maroon to purple,  moderately crystal rich to 
crystal rich,  and quartz poor.  Phenocryst contents vary from 5 to 20 
percent and consist almost exclusively of alkali feldspar;  quartz is very rare 
to absent.  Magnetite and hematite grains make up from 2 to 10 percent 
of the rock;  fluorite blebs and disseminations are common.  S inha and 
K isvarsanyi (1976) describe euhedral phenocrysts of relict fayalite,  or 
possibly an iron pyroxene,  which are now altered to hematite,  calcite,  
sericite,  and epidote.  U nit contains fiamme and eutaxitic texture,  is 
moderately to densely welded,  and is commonly,  but not everywhere,  flow 
banded.  Primary foliations are typically steeply dipping and generally 
strike N.  40 –50  W.  S teeply dipping foliations are interpreted as being 
produced by rotation during caldera collapse (H arrison and others,  2000).  
B ecause of rotation,  thickness of this unit is difficult to determine,  but is at 
least several thousands of feet thick

R hyolite of R ussell Mountain (Mesoproterozoic)—A sh-flow tuff.  Named 
for exposures on R ussell Mountain in sec.  2,  T .  28 N. ,  R .  2 W. ,  in S tegall 
Mountain and Powder Mill Ferry quadrangles (see McDowell and 
H arrison,  2000).  U nit is moderately crystal rich,  containing 10 to 20 
percent phenocrysts of pink alkali feldspar,  locally altered to a pale-green 
color,  sparse to no quartz,  and 5 to 10 percent magnetite/ hematite 
grains.  U nit is typically densely welded with well-developed flow banding 
and eutaxitic texture,  although locally it is massive with poorly developed 
or no flow banding.  T his unit is interpreted as consisting of multiple flows 
of both simple and compound cooling units.  Primary foliations are 
typically steeply dipping and generally strike N.  40 –50  W.  T he steep dip 
of foliations is interpreted as being produced from rotation during caldera 
collapse (H arrison and others,  2000).  R elation to the tuff of L ittle T horny 
Mountain is uncertain,  is possibly in part correlative.  B ecause of rotation,  
thickness of this unit is difficult to determine,  but is at least several 
thousands of feet thick

V olcanic rocks,  undifferentiated (Mesoproterozoic)—S hown in cross 
sections only

 
                Mesoproterozoic P lutonic R ocks
 

U nnamed plutonic rocks (Mesoproterozoic)—S hown in cross sections 
only.   Dominantly granite,  includes syenites

Location
Drill-hole
num ber

D IS C U S S IO N

INT R O D U C T IO N

T he S tegall Mountain 7.5-minute quadrangle is located on a highly dissected part 
of the S alem Plateau of the O zarks Plateaus physiographic province in S hannon and 
C arter C ounties,  south-central Missouri.  A ltitudes range from approximately 520 ft 
along C urrent R iver in the northeastern corner of the quadrangle to 1,359 ft at the 
summit of T horny Mountain.  C urrent R iver and several of its tributaries have incised 
the area,  producing a steep,  mountainous topography.  T he quadrangle contains a few 
private farmlands that are restricted to valley bottoms.  T he majority of the land is 
forested and includes sections of the O zark National S cenic R iverways (National Park 
S ervice),  R ocky C reek S tate C onservation A rea,  Mark T wain National Forest,  and 
Peck R anch S tate C onservation A rea.

A s much as 1,000 ft of flat-lying to gently dipping U pper C ambrian and L ower 
O rdovician sedimentary rocks,  mostly dolomite and lesser sandstone,  overlie 
Mesoproterozoic volcanic rocks that crop out as discrete knobs and mountains.  T he 
volcanic rocks range from rhyolite to trachyte in composition and are divided into five 
informal map units.   R egionally,  these units are divisible into two eruptive sequences 
separated by a synvolcanic angular unconformity that is marked by air-fall and 
volcaniclastic deposits.  T he lower sequence consists of ash-flow tuffs,  lava flows,  and 
air-fall tuffs (O rndorff,  H arrison,  and Weary,  1999;  McDowell and H arrison,  2000) 
that erupted from multiple vents and is interpreted as having been deposited in a 
structurally controlled volcanotectonic depression,  or caldera.  T he southeastern 
margin of this caldera is in the S tegall Mountain quadrangle.  T he upper sequence 
consists of post-caldera lavas,  domes,  and air-fall tuffs that erupted from numerous 
vents.  U / Pb analysis of zircons from the rhyolite of S hut-In Mountain yielded an age 
of 1,470.4 ± 2.7 Ma (H arrison and others,  2000).

T he volcanic rocks are unconformably overlain by Paleozoic sedimentary rocks.  
T he Paleozoic sedimentary rocks were deposited in a shallow intracratonic sea that 
contained islands of the resistant Mesoproterozoic volcanic rocks.  T hus,  the older 
volcanic rocks protrude into the younger sedimentary rocks.  A djacent to and 
surrounding these protrusions,  bedding of the sedimentary rocks commonly has been 
draped to more moderate dips of as much as 38 .  Fragments of volcanic rocks are 
common in sedimentary rocks adjacent to the protrusions.  Mapped Paleozoic rocks 
are,  in ascending order,  Potosi Dolomite,  E minence Dolomite,  G asconade Dolomite,  
and the R oubidoux Formation.  

B edrock exposures are estimated as being limited to less than 10 percent of the 
quadrangle and consist dominantly of volcanic rocks on high topography and lesser 
sedimentary rocks along valley slopes.  T he remainder of the quadrangle is covered by 
unconsolidated residuum, colluvium, talus,  and alluvium. A djacent to the protrusions 
of volcanic rocks are extensive areas of several square miles where almost total 
dissolution of carbonate material has left nonsoluble residual deposits as much as a 
few hundred feet thick.  E lsewhere,  numerous karst features,  such as sinkholes,  caves,  
and losing streams,  have formed in the carbonate rocks.  Pleistocene loess is present 
on many hilltops and as a reworked constituent in some alluvial terrace deposits.  No 
attempt was made to map the distribution of loess in the quadrangle,  rather,  a Ql 
symbol marks locations where loess was observed.

S everal northeast-trending and fewer northwest-trending faults were mapped or 
inferred in the quadrangle.  T hese faults are interpreted to have been active 
episodically,  beginning in the Mesoproterozoic and probably extending into the 
C enozoic.  S tyle of faulting has been dominantly strike slip.  

B ridge (1930) mapped this quadrangle and adjacent areas at a scale of 1:62,500.  
Pratt and others (1992) mapped the quadrangle as part of the R olla 1  by 2  
quadrangle at a scale of 1:250,000.  Fisher (1969),  T olman and R obertson (1969),  
S inha and K isvarsanyi (1976),  and Pratt and others (1979) described and mapped the 
volcanic rocks in reconnaissance fashion.  G eologic mapping for this investigation was 
begun in the spring of 1997 and was completed in the fall of 1999.

S T R A T IG R A P H Y

Mesoproterozoic V olcanic R ocks

V olcanic rocks crop out extensively in the northern part of the S tegall Mountain 
quadrangle and are part of a cluster of more than 50 knobs that protrude into the 
Paleozoic section in the E minence-V an B uren (E V B ) area of south-central Missouri 
(fig.  1).  Drill-hole data from the E V B  area suggest that the volcanic rocks persist in the 
subsurface between the knobs and form a continuous volcanic terrane that extends 
over approximately 270 square miles.  Drill-hole data,  geophysical data,  and limited 
exposures indicate that the E V B  volcanic terrane is surrounded by silicic plutonic 
rocks (K isvarsanyi,  1974,  1981) of two age groups:  approximately 1,480–1,460 Ma 
and 1,380–1,320 Ma (V an S chmus and others,  1996) (table 1).  S imilar ages have 
been obtained from the S t.  Francois terrane to the northeast (for age summaries see 
V an S chmus and others,  1993,  1996).  O n the basis of this contemporaneity,  the 
E V B  volcanic rocks have been interpreted as a structurally isolated outlier of the S t.  
Francois terrane (H arrison and others,  2000).   

R egionally,  E V B  volcanic rocks form a complex that consists of two sequences 
separated by an angular unconformity that is marked by air-fall tuff and volcaniclastic 
deposits.  T he lower sequence,  consisting of the tuff of L ittle T horny Mountain and 
the rhyolite of R ussell Mountain,  is quartz poor and is dominated by ash-flow tuffs and 
lesser lavas and air-fall tuffs (O rndorff,  H arrison,  and Weary,  1999;  McDowell and 
H arrison,  2000).  T he lower sequence in the E V B  area is estimated to be as much as 
4 to 5 mi thick,  strongly implying that this area is a major eruptive complex.  L ocally,  
foliation attitudes in the lower sequence are chaotic,  a characteristic that,  as first 
noted by K isvarsanyi (1981),  is suggestive of megabreccias in an intracaldera setting.  
Foliation strikes are dominantly northwest trending and steeply dipping (90  ± 30 ) 
(fig.  2).  T hese persistent northwest-trending steep attitudes of initially subhorizontal 
layers are interpreted as indicating a structural control on both volcanic eruptions and 
volcanotectonic collapse (H arrison and others,  2000).  

T he contact between the lower and upper volcanic sequences is an angular 
unconformity.  In the S tegall Mountain quadrangle,  this unconformity is marked by an 
air-fall tuff that is from 15 to 100 ft thick.  L ocally,  this air-fall tuff can be mapped and 
is referred to as the tuff of Mule Mountain.  E lsewhere in the quadrangle,  it is too thin 
to map separately,  but it is always present at the contact between the lower and 
upper sequences.  T uff of Mule Mountain is fine grained,  generally devoid of 
phenocrysts,  and typically intensely silicified.  It contains spherical to ellipsoidal 
features that are from 1/ 16 to 1/ 8 in.  in diameter,  which are interpreted as 
accretionary lapilli.  T uff of Mule Mountain was deposited on an irregular surface 
formed on top of lower sequence rocks,  which have been strongly rotated and 
commonly have dips greater than 45 .  Dips of the tuff of Mule Mountain are 
subhorizontal to about 15 .  From these relations,  it is interpreted that the tuff of Mule 
Mountain was deposited after caldera collapse.

T he upper sequence consists of coalesced quartz-bearing lava flows and domes that 
have a minimum thickness of over 1,000 ft.  In the S tegall Mountain quadrangle,  this 
sequence consists of the rhyolite of S hut-In Mountain and the underlying rhyolite of 
S tegall Mountain.  U / Pb analysis of zircons from the rhyolite of S hut-In Mountain 
yielded an age of 1,470.4 ± 2.7 Ma (H arrison and others,  2000).  U pper sequence 
lavas are typically massive,  and flow structures are generally absent to poorly 
developed.  When present,  flow banding is steeply dipping,  and is also commonly 
folded,  which imparts a "swirly" appearance in outcrop.  A reas of steeply dipping,  
folded flow banding are interpreted as representing the margins of individual lava 
flows.  L ocalized areas of brecciation that contain inclusions of foreign volcanic 
fragments are interpreted as probable vent sites.  B asal parts of upper-sequence lavas 
are commonly autobrecciated.  U pper sequence lavas are restricted to the 
southeastern part of the E V B  area.  B ecause their eruption was post-caldera collapse,  
they are interpreted as being related to resurgent doming.

Major-element geochemical analyses were determined for 22 samples of volcanic 
rocks representing various units in the S tegall Mountain quadrangle (table 3).  U sing 
the classification scheme of L e Maitre (1984),  all of the samples plot in the alkali 
rhyolite to rhyolite fields on total alkali versus silica diagrams.  It has been interpreted 
that these rocks have undergone pronounced K -for-Na exchange,  suggesting that 
pristine compositions were peralkaline (H arrison and others,  2000).  Plots of Zr/ T iO 2 
versus silica indicate pre-alteration compositions of rhyolite to rhyodacite/ dacite 
(H arrison and others,  2000).

R elations B etween E V B  V olcanic R ocks
and the Missouri G ravity L ow,  and Implications

T he Missouri gravity low (MG L ) is a prominent,  50- to-60-mi-wide gravity low that 
extends for a distance of over 400 mi in a northwest-southeast direction from the 
Midcontinent rift system to the R eelfoot rift (H ildenbrand and others,  1996).  Its great 
extent and prominent geophysical signature (local amplitudes range from 19 to 44 
mG al) make the source of the MG L  a major intracratonic geologic structure 
(H ildenbrand and others,  1996).  T he intersection of the MG L  and R eelfoot rift 
coincides with the area of intense earthquake activity of the New Madrid seismic 
zone.

T he source of the MG L  is controversial.  G uinness and others (1982) named the 
feature,  and,  based on analysis of gravity,  magnetic,  topographic,  geologic,  and 
remote sensing data,  concluded that the MG L  expresses a Precambrian failed rift.  
K ane and G odson (1989) identified the source of the MG L  as being relatively shallow 
in the E arth’s crust and placed a maximum depth to its center at about 10 km. 
Further,  K ane and G odson (1989) postulated that the MG L  possibly reflects a 
Precambrian batholith of felsic igneous rocks associated with a subduction-related 
magmatic arc.  In a synthesis of the regional geophysical setting of the R eelfoot rift 
and New Madrid seismic zone,  H ildenbrand and H endricks (1995) interpreted the 
MG L  as a series of batholiths of unspecified ages in the upper crust.  O n the basis of 
density distribution models of the upper crust around the southeastern terminus of the 
MG L ,  Darnell and others (1995) concluded that it represents a steep-sided graben of 
Mesoproterozoic age.  H ildenbrand and others (1996) used quantitative methods to 
investigate the overall lateral extent of the MG L ,  to model the shape of its low-density 
source,  and to interpret its origin.  T hey concluded that the source of the MG L  is an 
upper crustal batholith,  the Missouri batholith,  that extends from the Midcontinent rift 
system to the R eelfoot rift.  Further,  H ildenbrand and others (1996) proposed a 
tectonic model that relates the origin of the MG L  to hot spot activity that occurred at 
about 1,300 Ma.

V olcanic rocks in the E V B  area overlie a portion of the MG L  (fig.  1) and have been 
rotated to steep dips that parallel the trend of the MG L .  T he interpretation that these 
steep dips are the result of caldera collapse has two implications:  (1) both the source 
of the MG L  and caldera collapse were structurally controlled and (2) the age of the 
MG L  source is,  at least in part,  approximately 1,470 Ma.

P aleozoic R ocks

Paleozoic rocks in the S tegall Mountain quadrangle consist of marine carbonate and 
siliciclastic rocks deposited adjacent to and in valleys between the volcanic knobs,  
which existed as islands in the sea.  A s a result,  there is a great variation in thickness 
of units and some intraformational facies have variable distributions,  possibly due to 
local transgressive and regressive cycles.  Further complications to an otherwise "layer-
cake" stratigraphy are syndepositional draping due to differential compaction and an 
unknown amount of possible syndepositional tectonism.

T he oldest exposed Paleozoic unit in the S tegall Mountain quadrangle is the Potosi 
Dolomite (ep),  which crops out only in the northeastern corner along the banks of the 
C urrent R iver.  T ype locality for this unit is in the area of Potosi,  Washington C ounty,  
eastern Missouri (Winslow,  1894);  no type section has been designated.  Potosi 
Dolomite is a massive to thick-bedded,  fine- to medium-grained,  cherty dolomite that 
is characterized by secondary quartz druse that lines vugs and coats chert.  It is typically 
fetid and brown to brownish gray in color.  T he Potosi Dolomite is 470 ft thick in the 
southwestern part of the quadrangle (drill hole 21908 in table 2);  elsewhere its 
thickness is uncertain.  O rndorff,  H arrison,  and Weary (1999) reported a thickness of 
355 ft in the nearby E minence quadrangle,  and McDowell and H arrison (2000) 
reported a thickness of as much as 428 ft in the adjacent Power Mill Ferry 
quadrangle.  T he Potosi Dolomite grades upward into the E minence Dolomite.  T he 
contact between these two units is indistinct and probably due more to secondary 
alteration (silicification) than to deposition.

T he E minence Dolomite (Oee) was named by U lrich (1911) for exposures near the 
town of E minence,  a few miles to the northwest of the S tegall Mountain quadrangle.  It 
is exposed extensively throughout the northern two thirds of the quadrangle and 
typically weathers to short,  stubby pinnacles.  T his unit consists of massive to thick-
bedded,  medium- to coarse-grained,  light- to medium-gray,  cherty dolomite.  
A pproximately 80 to 100 ft below the upper contact is a 15- to 20-ft-thick interval of 
friable to silicified sandstone.  T he E minence Dolomite is as much as 400 ft thick,  
thinning slightly adjacent to the knobs of Mesoproterozoic volcanic rocks.  C onodonts 
recovered from the E minence indicate that the C ambrian-O rdovician boundary occurs 
in the upper part of the formation (K urtz,  1981;  J .E .  R epetski,  written commun. ,  
1997).  Previous mapping in the S tegall Mountain area by B ridge (1930) placed the 
C ambrian-O rdovician boundary at the E minence-G asconade contact.

T he G asconade Dolomite (Og) was named by Nason (1892) for bluff exposures 
along the G asconade R iver in L aclede,  Pulaski,  and Phelps C ounties in central 
Missouri.  T he G asconade Dolomite crops out extensively throughout the S tegall 
Mountain quadrangle.  It consists of thin- to thick-bedded,  fine- to coarse-grained,  light- 
to medium-gray dolomite.  A  persistent C ryptozoon chert bed is located 60 to 100 ft 
below the top of the unit.  A bove this C ryptozoon chert bed,  the formation is typically 
massive to thick bedded,  chert poor,  and commonly a cave-forming horizon.   B elow 
the C ryptozoon chert bed,  the formation contains more abundant chert lenses and 
pods,  which are commonly drusy.  T he basal 10 to 20 ft consists of interbedded 
sandstone,  orthoquartzite,  sandy dolomite,  and dolomite.  B all and S mith (1903) 
named this basal interval the G unter S andstone Member for exposures along the 
Niangua R iver at G unter (now H ahatonka S prings),  C amden C ounty,  Missouri.  
C onodont biostratigraphy indicates that unconformities exist both at the base of the 
G unter and within the G unter (R epetski and others,  2000).  T he G asconade Dolomite 
is probably as much as 400 ft thick in the southern part of the quadrangle,  thinning 
slightly adjacent to the knobs of Mesoproterozoic rocks.  It is the youngest Paleozoic 
unit observed in contact with Mesoproterozoic volcanic rocks,  particularly the highest 
of the knobs located at S tegall,  Mule,  and T horny Mountains.  

T he youngest Paleozoic unit exposed in the S tegall Mountain quadrangle is the 
R oubidoux Formation (Or).  T his unit consists of thin- to thick-bedded,  fine- to coarse-
grained sandstone and orthoquartzite,  intercalated with thin- to medium-bedded,  
medium- to coarse-grained dolomite and sandy dolomite.  S andy,  oolitic,  
porcelaneous,  and "dry-bone" varieties of chert are common throughout the 
formation.  S ymmetrical and asymmetrical ripple marks,  polygonal desiccation cracks,  
and crossbeds are all common in sandy intervals.  A s much as 200 ft of the R oubidoux 
Formation occurs in the southern part of the quadrangle.

S urficial G eology

 S urficial deposits in the S tegall Mountain quadrangle include alluvium, terrace 
deposits,  residuum, colluvium, talus,  and loess.  O verall,  surficial deposits are estimated 
to cover more than 90 percent of the quadrangle.

A lluvium (Qal) is restricted to the present-day stream courses and is dominated by 
silt,  sand,  clay,  and gravel.  G ravel clasts are mostly chert and lesser volcanic fragments 
and sandstone.  Pleistocene terrace deposits (Qt,  Qtl) also occur in virtually all stream 
valleys.  G enerally,  at least two levels were observed but were not mapped separately.  
T errace deposits (Qt) consist dominantly of sand and gravel;  however,  some are 
capped by loess or reworked loess (Qtl).  G radational with the latter are dissected 
remnants of terrace-like landforms (QT trc) consisting of residual and colluvial material 
capped by loess.  T hese deposits generally occur in the headwater areas of drainages 
in the northern half of the quadrangle.  T hese terrace-like landforms are only partially 
mapped and are interpreted as both old erosional surfaces that developed on bedrock 
and as old graded colluvial deposits.  H and augering and core drilling into some of 
these landforms penetrated less than 5 ft of loess,  presumably of Wisconsinan age and 
roughly equivalent to the Peoria L oess,  overlying a well-developed paleosol many tens 
of feet thick that formed on bedrock.  

A ll areas underlain by carbonate rock contain residuum, from a few feet to greater 
than 100 ft in thickness,  that developed from dissolution by carbonic acid in ground 
water.  T hin residuum, generally less than 5 ft thick,  occurs locally on Mesoproterozoic 
volcanic units.  Distinctive residuum derived from younger bedrock formations upon 
which it lies are mapped as separate units.  For example,  residuum consisting of 
sandstone and insoluble chert material derived from weathering of the R oubidoux 
Formation that lies upon the G asconade Dolomite is mapped as R oubidoux residuum 
(QT rr).  T he Q uaternary-T ertiary designation is based on the interpretation that the 
residuum is probably younger than C retaceous,  although a Mesozoic age for some 
residuum cannot be ruled out.  Pratt and others (1992) speculated that some residuum 
in the region is as old as C retaceous.  

A  contiguous area of exceptionally thick residuum that covers many square miles in 
which there are no outcrops of Paleozoic sedimentary rocks was mapped separately 
as Q uaternary-T ertiary residuum (QT r),  and is herein referred to informally as the Peck 
R anch unit.  T his unit consists dominantly of chert and sandstone cobbles and 
boulders,  derived from the R oubidoux,  G asconade,  and upper E minence formations.  
C ontacts around this unit are arbitrarily drawn near areas of Paleozoic outcrop.  B ridge 
(1930) mapped an area of residual chert in which he inferred an approximate location 
of the G unter S andstone;  the boundaries for his area approximate those of the Peck 
R anch unit.  T otal thickness of the Peck R anch unit is undetermined,  but based on 
topographic relief,  it is at least 200 ft thick in places.  E stimates on the thickness of 
the original Paleozoic section from which this material was derived are on the order of 
500 to 700 ft.  B ecause this unit is composed of residuum derived from in situ 
weathering of several formations,  the stratigraphic sequence of the parent materials 
can be identified;  sandstone derived from the R oubidoux Formation overlies residual 
drusy chert from the G asconade Dolomite,  which overlies residual sandstone from the 
G unter S andstone,  which overlies residual chert from the E minence Dolomite.  A lso 
preserved in the Peck R anch unit is the draping of the Paleozoic section in proximity 
to the Mesoproterozoic volcanic knobs.  A s first noted by B ridge (1930),  residual 
material adjacent to the knobs is dominated by cherts and sandstone (G unter 
S andstone) from the lower G asconade Dolomite,  while at greater distances from the 
knobs,  cherts derived from the upper G asconade and sandstones from the R oubidoux 
Formation dominate the residuum. 

T he Peck R anch unit overlies pre-Paleozoic paleovalleys that are walled by 
Mesoproterozoic volcanic knobs and contain a relatively thin Paleozoic section (see 
cross sections A –A ’ and B –B ’).  T he volcanic rocks are highly impermeable;  in 
contrast,  the Paleozoic rocks are very permeable.  It is interpreted that ground-water 
flow around the volcanic knobs and through the Paleozoic rocks within the 
paleovalleys contributed to increased dissolution of carbonate material,  the direct 
consequence of which was production of the Peck R anch unit.

Most hill slopes in the S tegall Mountain quadrangle are covered by mass-wasting 
deposits.  In carbonate terrane,  colluvium dominates and is gradational into residuum 
that caps the tops of hills.  In volcanic and sandstone terranes,  talus or debris-flow 
deposits occur on hill slopes.  None of these slope deposits was mapped.

Q uaternary loess,  presumably of Wisconsinan age and roughly equivalent to the 
Peoria L oess,  which is the most widespread and thickest loess unit in the 
midcontinent,  occurs on most ridges and hilltops in the southern two thirds of the 
quadrangle.  L oess was mapped only in two locations;  elsewhere a Ql symbol marks 
sites where loess was observed.  In many places,  the loess is intermixed with residuum, 
probably the result of bioturbation.  L oess,  or reworked loess,  was observed also on 
many terraces in the quadrangle.  T hese terraces are designated as the Qtl map unit.

S T R U C T U R E

T he structural geology of the S tegall Mountain quadrangle is best described 
separately in terms of features observed in the Mesoproterozoic rocks,  in Paleozoic 
rocks,  and in surficial deposits of C enozoic age.  S ome faults appear to have affected 
rocks in all age groups.  

S tructures in Mesoproterozoic R ocks

 V olcanic rocks in the E minence-V an B uren area,  including those in the S tegall 
Mountain quadrangle,  have been interpreted as intracaldera deposits of the E minence 
caldera (K isvarsanyi,  1981;  H arrison and others,  2000).  T he southeastern margin of 
the E minence caldera is postulated to be the contact between volcanic and granitic 
rocks that is buried beneath Paleozoic rocks in the southern part of the S tegall 
Mountain quadrangle (see cross sections).  L ower sequence volcanic rocks,  which were 
initially deposited subhorizontally,  have been strongly rotated (fig.  2) during caldera 
collapse.  U pper sequence,  post-caldera volcanic rocks have not been rotated.

 K isvarsanyi (1981) first noted a block-like pattern to the Mesoproterozoic knobs in 
the E V B  area and speculated that this pattern was the result of Precambrian faulting.  
R egional aeromagnetic surveys of the area (unpublished data for C ardareva 15-minute 
quadrangle on file at the Missouri Department of Natural R esources,  G eological 
S urvey and R esource A ssessment Division,  R olla) show linear gradients that are 
interpreted as possible shear zones that offset basement rocks and are depicted on the 
geologic map.  A lso shown are possible shear zones inferred from lineaments on aerial 
photographs and the block-like geomorphic features found in the pattern of 
Mesoproterozoic knobs.   

O ne of these inferred shear zones,  herein named the Denning H ollow shear zone,  
coincides with a northeast-striking fault on Mule Mountain in the western half of sec.  
24,  T .  28 N. ,  R .  3 W.  T here,  the Denning H ollow shear zone and a conjugate 
northwest-striking fault offset Mesoproterozoic volcanic rocks in an orthogonal block-
faulted pattern.  T he southwestern block is downdropped relative to the northwestern 
and northeastern blocks,  and there is a relatively thick accumulation of as much as 
100 ft or more of the tuff of Mule Mountain in the southwestern block.  Directly across 
the Denning H ollow shear zone,  the tuff of Mule Mountain is only 20 to 30 ft thick.  
T his relation suggests that the faulting occurred during or just prior to deposition of 
this air-fall tuff.  

A long a linear trend,  the Denning H ollow shear zone coincides with boundaries of 
several outcrops of volcanic rocks in the S tegall Mountain quadrangle and adjacent 
Powder Mill Ferry quadrangle (McDowell and H arrison,  2000).  It also projects through 
a prominent narrow saddle between Mill Mountain and the northern part of T horny 
Mountain in secs.  5 and 8,  T .  28 N. ,  R .  2 W.  T here is approximately 300 ft of 
topographic relief on both sides of the saddle.  E minence Dolomite crops out in the 
trough and the rhyolite of S hut-in Mountain crops out on the steep flanks.  T his saddle 
is interpreted as a partially exhumed paleovalley that formed along a Proterozoic 
shear zone,  which was subsequently filled in with Paleozoic rocks.  

In proximity to this saddle is a "shut-in" on R ocky C reek between B uzzard and Mill 
Mountains in the southeastern corner of sec.  6,  T .  28 N. ,  R .  2 W.  (A  "shut-in" is a 
local term in the Missouri O zarks for a site where a stream flows through a narrow 
gorge over erosion-resistant igneous bedrock producing waterfalls and pools. ) E xposed 
in this "shut-in" is a closely spaced set of north-striking vertical fractures.  C onjugate 
fractures,  interpreted as riedel shears,  and horizontal mullions suggest that the north-
south fractures have accommodated right-lateral,  strike-slip motion.  If these fractures 
are related to the Denning H ollow shear zone,  then left-lateral,  strike-slip motion is 
inferred to have occurred on the Denning H ollow shear zone.

S ubparallel to the Denning H ollow shear zone is the Mud S pring H ollow fault and 
shear zone,  which runs from near the center of the quadrangle northeastward to near 
the northeastern corner of the quadrangle.  T he Mud S pring H ollow fault cuts 
Mesoproterozoic volcanic rocks on the southeastern part of S tegall Mountain,  the 
southern end of T horny Mountain,  and R ussell Mountain.  B etween S tegall and 
T horny Mountains,  this structure also offsets Paleozoic rocks,  down to the southeast.  
H owever,  between T horny Mountain and R ussell Mountain there is no discernible 
offset of Paleozoic rocks,  possibly due to the lack of exposure.  B oth to the southwest 
and northeast of S tegall Mountain,  prominent aeromagnetic lineaments occur along 
the projection of the Mud S pring H ollow fault.  T hese lineaments are interpreted as 
continuations of the fault in the Mesoproterozoic rocks that are buried beneath 
Paleozoic rocks.  T he buried lineaments are mapped as the Mud S pring H ollow shear 
zone to the northeast.  O n the southern side of S tegall Mountain in the NE 1/ 4 of sec.  
30,  T .  28 N. ,  R .  2 W. ,  extensive shearing in volcanic rocks adjacent to the Mud 
S pring H ollow fault indicates left-lateral,  strike-slip motion.  O ur interpretation is that 
this shearing occurred during the Proterozoic and that the resulting structure was 
reactivated at some time after deposition of early Paleozoic sediments.

A n unnamed fault that parallels the Mud S pring H ollow fault and shear zone and 
the Denning H ollow shear zone was mapped in secs.  30 and 31,  T .  28 N. ,  R .  2 W.  
T he basis for mapping this structure is the abrupt juxtaposition of Mesoproterozoic 
volcanic rocks against the Peck R anch unit at two locations along strike and the 
occurrence of tuff of Mule Mountain at altitudes more than 100 ft below outcrops of 
the tuff of L ittle T horny Mountain across the unnamed fault.  In addition,  heavy 
manganese mineralization occurs along the trace of the fault.  T he apparent sense of 
throw reverses along strike of the fault.  It is unknown as to whether this fault is post 
Peck R anch unit,  or merely post early Paleozoic.  It is noteworthy that a relatively thick 
section (>50 ft) of the tuff of Mule Mountain occurs adjacent to this fault.  A s 
speculated earlier,  this thickening could represent syntectonic or immediately post-
tectonic deposition of this air-fall tuff,  which could indicate that the fault has a 
Mesoproterozoic ancestry.  

B oth the northwestern and southeastern contacts of Mesoproterozoic volcanic 
rocks located on L ittle T horny Mountain in sec.  22,  T .  28 N. ,  R .  2 W. ,  are faults that 
are part of the Mill C reek fault zone,  described in more detail below.  T hese faults are 
subparallel to the Mud S pring H ollow fault and shear zone,  and the Denning H ollow 
shear zone.  S ubsidiary shearing in volcanic rocks on L ittle T horny Mountain is 
consistent with left-lateral,  strike-slip motion on these faults,  similar to that interpreted 
for the other shear zones.

T he L ittle R ocky C reek shear zone is another inferred northeast-trending 
Mesoproterozoic shear located in the northwestern corner of the quadrangle.  Its 
existence is inferred strictly on the linear trend of several knobs of Mesoproterozoic 
volcanic rocks along its trace in this quadrangle and the Powder Mill Ferry quadrangle 
to the north (see McDowell and H arrison,  2000).  R elated subsidiary shears in 
Mesoproterozoic rocks have not been identified,  and no indication of offset of 
Paleozoic rocks has been found.  While other possibilities,  such as erosion,  could 
explain the termination of these landforms,  we prefer a tectonic origin because of the 
extreme linearity and parallelism to other identified structures.

A  northwest-striking fault zone was mapped in the valley between Mule Mountain 
and S tegall Mountain,  in sec.  24,  T .  28 N. ,  R .  3 W. ,  and secs.  19 and 30,  T .  28 N. ,  
R .  2.  W.  T his fault zone was first postulated by S inha and K isvarsanyi (1976),  on the 
basis of topographic features and a pervasive fracture system. O ur mapping indicates 
that there are offsets of Mesoproterozoic volcanic or Paleozoic rocks along this fault 
zone.  T he Peck R anch unit also occurs in fault contact with the volcanic rocks.  

V ertical offset of Paleozoic units is less than 60 ft.  S everal riedel and conjugate riedel 
shears occur in the volcanic rocks adjacent to the fault zone and most suggest right-
lateral,  strike-slip movement on the fault zone,  but this is not straightforward as some 
shears suggest left-lateral movement.  T his fault zone cannot be traced along strike to 
the southeast in an area where the Peck R anch unit extensively occurs.  Minor offset of 
Paleozoic rocks can be seen as far northwest as R ocky C reek.  

S inha and K isvarsanyi (1976) also postulated a northwest-trending fault zone along 
T errapin H ollow on S tegall Mountain in secs.  18 and 19,  T .  28 N. ,  R .  2 W.  T his 
postulation was based on linear topography and the presence of a pervasive fracture 
system. O ur mapping confirmed their observation of a pervasive fracture system, but 
found no evidence of offset units or any kinematic indicators on fracture surfaces.  
H owever,  T errapin H ollow maintains significant stream flow to relatively high 
elevations compared to other drainages in the area,  indicating that the fracture system 
is well connected and penetrative.  

In addition to the fracture system discussed above,  numerous other minor fractures 
and joints in Mesoproterozoic volcanic rocks were mapped in the S tegall Mountain 
quadrangle.  Fractures are defined as any break in rock.  J oints are a type of fracture 
formed by tensile separation of its wall,  but having no discernible vertical,  horizontal,  
or oblique offset.  In the S tegall Mountain quadrangle,  minor fractures and joints in 
volcanic rocks are portrayed similarly and for descriptive purposes are grouped 
together as fractures.  T he distinction between a minor fracture and a fault is arbitrary 
and generally was based on whether movement of a few feet or more could be 
determined.  

Fractures in volcanic rocks are characterized by their orientation,  spacing,  and 
persistence.  T wo types of fractures were identified:  mineralized and nonmineralized.  
Mineralized fractures are filled with either quartz or manganese oxides and are 
generally fractions of an inch to a few inches wide;  however,  some manganese-oxide-
filled fractures are a few feet wide and are discussed later.  Nonmineralized fractures 
are the most abundant and typically less than 1/ 4 in wide.  

Most outcrops contained multiple sets of fracture orientations.  Fractures in volcanic 
rocks in the S tegall Mountain quadrangle occur in two dominant orientations:  N.  30 
–40  W.  and N.  40 –50  E .   (fig.  3).  T hese orientations are similar to those recognized 
in fractures throughout the S t.  Francois terrane to the north (K isvarsanyi and 
K isvarsanyi,  1976).  T he fracture orientations shown in figure 3 also are parallel to 
faults (in both Mesoproterozoic and Paleozoic rocks) and inferred shear zones mapped 
in the S tegall Mountain quadrangle,  as well as to faults mapped in adjacent 
quadrangles (see McDowell and H arrison,  2000;  O rndorff,  H arrison,  and Weary,  
1999;  O rndorff and H arrison,  2001) suggesting that regional faulting was controlled 
by zones of weakness in the Mesoproterozoic rocks.  It is also noteworthy that the 
better developed northwest-oriented fractures are parallel to the MG L ,  further 
suggesting a genetic relation between structure in the E V B  volcanic rocks and the 
source of the MG L .  

 S pacing refers to the mean perpendicular distance between individual fractures in a 
set.  Widely spaced fractures have greater than 6-ft spacing;  medium-spaced fractures 
have 2- to- 6-ft spacing;  and closely spaced fractures have less than 2-ft spacing.  
B ecause the spacing of fractures is related to the number of fractures in an outcrop,  
weighting factors were applied in statistical analyses of fractures,  including the 
generation of compass-rose diagrams (figs.  3 and 4).  Fracture persistence refers to the 
degree to which fractures have propagated through the rock.  T wo levels of 
persistence of fractures in volcanic rocks were defined for the map area,  throughgoing 
and non-throughgoing.  T hroughgoing fractures are those that cut the entire outcrop 
and are continuous for many tens of feet.  Many of the throughgoing fractures 
probably are related to minor faults,  as kinematic evidence was observed on several of 
them.  Non-throughgoing fractures are those that are discontinuous over short 
distances.  Most are probably joints.  C olumnar joints (polygonal fractures developed 
from cooling) seldom were observed in the volcanic rocks.  

S tructures in P aleozoic R ocks

R egionally,  the Paleozoic rocks dip a few degrees or less to the southeast.  
H owever,  this gentle dip is interrupted in the vicinity of the knobs of Mesoproterozoic 
volcanic rocks in the S tegall Mountain quadrangle.  Paleozoic beds have been draped 
over all knobs and obtain moderate dips of as much as 38  adjacent to the knobs.  
Infilling of paleochannels between the knobs and differential compaction have 
produced localized variations in the regional dip.  Draped beds dip away from the 
knobs in all directions,  indicating that deformation is due to differential deposition and 
compaction on a sloped surface.  

A s described above,  some of the faults that cut Mesoproterozoic rocks also cut 
Paleozoic rocks or juxtapose residuum of different Paleozoic formations.  In the latter 
case,  the faulting is inferred from indirect evidence,  and it is uncertain as to whether 
the faulting occurred before or after development of the residuum. O ur interpretation 
is that the faulting was pre-residuum and that extensive weathering of bedrock in both 
walls of the faults has produced the residuum against residuum pattern.  H owever,  
post-residuum offset cannot be ruled out.  It is important to emphasize again that in 
our mapping procedure only residuum derived from a younger formation resting on 
an older formation is portrayed on the geologic map;  residuum on its parent 
formation was not mapped,  but is extensively present throughout the quadrangle.

T he most extensive faulting in Paleozoic formations in the S tegall Mountain 
quadrangle occurs along the Mill C reek fault zone,  which crosses Mill C reek in sec.  4,  
T .  27 N. ,  R .  2 W. ,  and extends northeastward for nearly 5 mi to the eastern edge of 
the quadrangle.  A  continuation of the fault zone has been mapped in the adjacent V an 
B uren North quadrangle (D.J .  Weary and R .E .  Weems,  unpub.  data).  T he fault zone 
probably continues for about 1/ 2 mi to the southwest of Mill C reek,  but beyond that 
its continuation is uncertain because of poor exposures.  

T he Mill C reek fault zone is best described as a series of braided or en echelon fault 
strands.  O nly one strand was mapped crossing Mill C reek,  where differences in the 
altitude of the base of the G unter S andstone Member of the G asconade Dolomite 
from an outcrop at about 755 ft on the northwestern side of the fault and its location 
at about 655 ft in Norris C ave on the southeastern side of the fault indicate 
approximately 100 ft of down-to-the-southeast offset.  A pparently the presence of this 
fault affects the water table;  as immediately upstream from the fault,  Mill C reek is a 
continuously flowing spring and stream, and downstream from the fault,  Mill C reek is 
typically dry except during heavy rain events.  A lso,  Norris C ave is dry to a depth of at 
least 120 ft below Mill C reek,  except during flood events.

T he northwestern and southeastern contacts between Mesoproterozoic volcanic 
rocks and Paleozoic rocks on L ittle T horny Mountain in sec.  22,  T .  28 N. ,  R .  2 W. ,  
are parallel strands of the Mill C reek fault zone.  B etween this area and Mill C reek,  one 
strand of the fault zone was mapped along an abrupt contact between mapped 
R oubidoux residuum and unmapped G asconade residuum.  A lignment of three 
sinkholes,  zones of intense manganese mineralization,  and topographic saddles are 
other criteria indicative of possible faulting that led to the mapping of this strand.  T his 
strand also borders a small knob of volcanic rocks that crops out in sec.  27,  T .  28 N. ,  
R .  2 W. ,  and a buried knob of volcanic rock in sec.  33,  T .  28 N. ,  R .  2 W. ,  that is 
inferred from aeromagnetic data.  T he sense of displacement along this strand is down 
to the northwest,  apparently having bifurcated from the down-to-the-southeast strand 
just northeast of Mill C reek.

Northeastward from L ittle T horny Mountain,  the Mill C reek fault zone consists of 
three subparallel strands.  T he northwesternmost strand is down to the southeast with 
as much as 90 ft of stratigraphic separation on the G asconade-E minence contact.  T he 
middle strand is down to the northwest,  but only by a few tens of feet.  Most of its 
trace is beneath Q uaternary alluvium in B ig C aney H ollow.  H owever,  an exposure of 
the fault surface,  dipping 75  to the northwest,  was found in a small waterfall near the 
mouth of a small tributary to B ig C aney H ollow in the S E 1/ 4 sec.  11,  T .  28 N. ,  R .  2 
W.  E minence Dolomite formed both walls of the fault.  A  steep-sided topographic 
saddle in the S W1/ 4 sec.  14,  T .  28 N. ,  R .  2 W. ,  across which the R oubidoux 
residuum-G asconade contact is apparently displaced about 30  ft,  down to the 
northwest,  is additional criteria used in mapping this middle strand.  T he 
southeasternmost strand is down to the southeast with possibly as much as 140 ft of 
stratigraphic separation in secs.  13 and 14,  T .  28 N. ,  R .  2 W.  H owever,  there is no 
indication of that much displacement along strike to the southwest,  suggesting that the 
fault either scissors or dies out in that direction.  A n argument for scissoring is that this 
strand is an on-strike continuation of the fault segment that runs from Mill C reek to 
L ittle T horny Mountain and is down to the northwest.  S uch a relation is consistent 
with a scissoring fault and is the basis for mapping it as such.

A  possible northeast-striking fault,  parallel to the Mill C reek fault zone,  was mapped 
from near the end of the Peck R anch airplane landing strip in sec.  4,  T .  27 N. ,  R .  2 
W. ,  to near R ogers C reek,  a distance of over 2.5 mi.  C riteria used in mapping this 
possible fault were (1) a consistent stepping down to the southeast of the stromatolitic 
chert horizon in the G asconade Dolomite along several ridges that occur between 
tributaries to Mill C reek and (2) an abrupt juxtaposition of R oubidoux residuum and 
unmapped G asconade residuum on a ridge crest in sec.  26,  T .  28 N. ,  R .  2 W.  If this 
postulated structure is real,  these relations suggest that it is also a scissors fault.

T hree other unnamed faults are mapped in the northwestern quarter of the 
quadrangle in the Wildcat H ollow and L ittle R ocky C reek drainage basins.  A ll of these 
faults strike west-northwest.  T he northernmost fault is in sec.  6,  T .  28 N. ,  R .  2 W. ,  
and sec.  1,  T .  28 N. ,  R .  3 W.  A  down-to-the-south throw of approximately 30 to 40 
ft is indicated by the stratigraphic offset of the G unter Member of the G asconade 
Dolomite.  S ubsidiary left-lateral vertical shears,  striking N.  40  W.  and having 
slickenside striations raking 10  NW.,  were observed adjacent to this fault.  B oth the 
sense of motion and vergence direction of these subsidiary shears suggest right-lateral,  
strike-slip movement on the fault.  T he G asconade Dolomite adjacent to this fault is 
exceptionally thin (<120 ft),  consists of uncharacteristic dark-gray massive chert,  and 
dips relatively steeply (as much as 37 ) into the fault.  A n interpretation is that these 
anomalous features resulted from syndepositional or post-depositional tectonism and 
mineralization.  B oth of the other faults are in sec.  12,  T .  28 N. ,  R .  3 W. ,  and are 
down to the north.  S tratigraphic displacement,  based on offset of the G unter Member,  
is 20 ft or less on both and mapped strike lengths are a few thousand feet.  S mall 
springs occur along both structures.

Fractures in Paleozoic rocks also were mapped in the quadrangle and were 
characterized under the same scheme (orientation,  spacing,  and persistence) as were 
fractures in the Proterozoic rocks described above.  In addition,  the apertures of 
fractures in the Paleozoic rocks were inspected,  and,  for the most part,  were found to 
be open and narrow (<0.5 in).  In some places,  however,  apertures were observed as 
moderately wide (m) (0.5–2.0 in),  and even wide (w) (2.0–8.0 in).  

Most outcrops of Paleozoic rocks contain multiple sets of fracture orientations.  B y 
far,  the dominant trends of these fractures are N.–S .  to N.  20  W.  and N.  70–80  E .  
(fig.  4),  similar to fractures mapped regionally (McDowell,  1998;  O rndorff,  H arrison,  
and Weary,  1999;  McDowell and H arrison,  2000;  Weems,  2002;  D.J .  Weary and 
R .E .  Weems,  unpub.  data).  T hese two sets appear to be conjugate and have no 
obvious crosscutting relations.  A long all orientations,  non-throughgoing joints (those 
that are confined to individual beds and do not extend into adjacent strata) dominate 
over throughgoing joints (those that cut the entire outcrop and persist through all 
beds).

S tructures in C enozoic U nits

A s discussed previously,  some faults involving the Peck R anch unit have been 
mapped in the quadrangle;  all of which are continuations of faults mapped in bedrock 
units.  It is not straightforward as to whether these faults are younger than the Peck 
R anch unit,  or if they already existed in the parent Paleozoic rocks prior to dissolution 
of carbonate material.  A  20-ft-high topographic scarp occurs in Q uaternary terrace 
deposits where the main strand of the Mill C reek fault zone crosses Mill C reek in sec.  
4,  T .  27 N. ,  R .  2 W.  T his could be a young fault scarp,  but in order to evaluate it,  
further work such as drilling and (or) trenching will be necessary.

S U R FA C E  D R A INA G E  D IV ID E

A  segment of a regionally important surface drainage divide between the Pike 
C reek basin and the Mill C reek and R ocky C reek basins was delineated in the 
southern part of the quadrangle.  T he tributaries of Pike C reek in the quadrangle,  
which include B ig H ollow,  V ermillian H ollow,  Nordic H ollow,  Midco H ollow,  and 
other unnamed hollows are all losing streams that are generally dry and in which 
heavy rainfall is required to produce flow.  Mill C reek,  R ocky C reek,  and their 
tributaries are flowing,  perennial streams.

A lso,  Mill C reek is actively pirating headwater areas from the Pike C reek tributaries.  
Numerous wind gaps (abandoned shallow stream notches or saddles along ridges) and 
low gradients in Pike C reek headwater areas,  as well as steep gradients and incision in 
the Mill C reek headwater areas are topographic features that attest to this piracy.  
S imilar features are found between the Pike C reek basin and other perennial basins in 
the adjacent Winona quadrangle (O rndorff and H arrison,  2001) and V an B uren North 
quadrangle (D.J .  Weary and R .E .  Weems,  unpub.  data).

T he close spatial correlation between this drainage divide and the outcrop pattern 
of the R oubidoux Formation suggests that the bedrock controls the hydrology of the 
area.  A  straightforward interpretation is that areas where the R oubidoux Formation 
and upper G asconade Dolomite are at the surface are largely incapable of supporting 
perennial streams,  whereas areas that have middle to lower G asconade Dolomite and 
E minence Dolomite at the surface are more capable of supporting perennial streams.  
T his is supported by the observation that regionally the upper G asconade is a primary 
cave and dissolution horizon (O rndorff,  S ebela,  and others,  1999) and thus has a 
greater ground-water capacity than other stratigraphic units.  

MINE R A L  R E S O U R C E S

V irtually all of the major valleys in the S tegall Mountain quadrangle contain 
significant quantities of gravel and sand,  none of which are being exploited presently.  
S everal small prospect pits have been dug on meager shows of copper mineralization 
in the Paleozoic section adjacent to knobs of Mesoproterozoic volcanic rocks in the 
quadrangle.  T here is no indication that any of these pits ever produced any metal.  
C rane (1910) reported several small occurrences of iron as limonite in the southern 
third of the quadrangle.  T here is no indication of any significant development or 
production.

T here are several small occurrences of manganese mineralization in the S tegall 
Mountain quadrangle.  Most of the following summary is from G rawe (1943).   S ome of 
these deposits have yielded minor amounts of ore,  primarily prior to and during World 
War II;  no mines are currently active.  T he occurrences are of two types:  residual 
material cemented by psilomelane,  and hydrothermal vein/ replacement deposits in 
Mesoproterozoic volcanic rocks.  Deposits in residuum typically consist of chert or 
sandstone fragments in a manganese-oxide matrix and contain cobalt contents of a 
few tenths of one percent to as much as 1.30 percent.  T he largest working in the 
S tegall Mountain quadrangle is the C .P.  T urley shaft in NE 1/ 4 sec.  36,  T .  28 N. ,  R .  3 
W. ,  which reportedly shipped one car of ore containing 32 percent manganese,  
which almost paid the freight bill.  Deposits in the volcanic rocks consist of narrow 
veins and breccia zones;  wall rock replacement adjacent to these zones is common.  
B raunite (Mn+2Mn+3

6S iO 12) is the principal mineral in these deposits,  with minor 
occurrences of pyrolusite and barite.  C obalt contents are less than in the residual 
deposits,  ranging from trace amounts to a few tenths of one percent.  T he most 
significant mine in volcanic rocks in the S tegall Mountain quadrangle was the T horny 
Mountain mine in S E 1/ 4 sec.  8,  T .  28 N. ,  R .  2 W. ,  on the western slope of T horny 
Mountain.  A t the time of G rawe’s report in 1943,  it was the only operating 
manganese mine in Missouri,  consisting of two 30-ft-long cuts,  approximately 40 to 
45 ft deep and 7.5 to 8 ft wide.  A s many as seven railroad cars of ore were shipped 
from this mine during World War II,  probably the last manganese production from the 
map area and the S tate.  T he R eeves Prospect in NE 1/ 4 sec.  11,  T .  28 N. ,  R .  3 W. ,  
consists of a shallow pit dug on mineralized fractures trending N.  50  W.  and N.  50  
E . ;  6 to 8 tons of ore were stockpiled near the workings,  but none is known to have 
been shipped to any smelter.  G rawe (1943) described several other small prospect pits 
in the S tegall Mountain quadrangle.  T he largest previously unreported area of 
manganese mineralization discovered during fieldwork for this report occurs in secs.  
27 and 28,  T .  28 N. ,  R .  2 W. ,  along the Mill C reek fault zone.  Mineralization was in 
residuum and float scattered discontinuously over several acres.

E X P L A NA T IO N O F MA P  S Y MB O L S

C ontact—A pproximately located;  dotted where concealed

Fault—B ar and ball on downthrown side;  dip shown where observed;  
arrows show relative direction of horizontal movement.  Dashed where 
inferred;  dotted where concealed;  queried where uncertain

P L A NA R  FE A T U R E S

S trike and dip of beds

Inclined—R ange of numbers indicates range of dips observed at outcrop 

Inclined—S howing approximate strike and dip

H orizontal
 

S trike and dip of flow foliation in Mesoproterozoic rocks

Inclined—R ange of numbers indicates range of dips observed at outcrop

V ertical

Folded vertical flow-foliation—S howing geometry of fold

S trike and dip of fractures—Point of observation at intersection of 
multiple symbols.  A pertures are narrow (<0.5 in),  except where noted by 
m (moderately wide,  0.5–2.0 in) or w (wide,  2.0–8.0 in)

T hroughgoing,  vertical

  Widely spaced

  Moderately spaced

  C losely spaced

T hroughgoing,  inclined

  Widely spaced

Non-throughgoing,  vertical

  Widely spaced

  Moderately spaced

  C losely spaced

Non-throughgoing,  inclined
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S tructural and textural features in Mesoproterozoic volcanic rocks

S hear—A rrows indicate relative horizontal movement

S hear—A rrows indicate relative horizontal movement uncertain

Q uartz veinlets or stringers—A rrows indicate relative horizontal 
movement

B reccia,  other than autobreccia,  probably hydrothermal

L INE A R  FE A T U R E S

A eromagnetic lineament

L ineament—Determined from aerial photographs and linear geomorphic 
features

S urface-water basin boundary

O T H E R  FE A T U R E S

L arge sinkhole

S mall sinkhole—Q ueried where uncertain

P aleokarst sinkhole

S pring

A bandoned prospect pit or small mine

S ample locality for geochemistry of Mesoproterozoic rocks—S ee table 
3 for analyses

D rill hole—S ee table 2 for summary of well data

A pproximate outline of buried knob of Mesoproterozoic volcanic 
rocks—Inferred from aeromagnetic data

O ccurrence of mineralization—Cu,  copper;  Fe,  iron;  M n,  manganese

S tromatolitic chert in G asconade D olomite

S andstone bed in E minence D olomite

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                  
	         Location	 U T M  N orth	 U T M  E ast	 U nit	 S iO2	 A l2O3	 Fe2O3	 M gO	 M nO	 CaO	 T iO2	 N a2O	 K 2O	 P2O5	      LOI      T otal

S M –1	 N E 1/4,S E 1/4 sec. 19,	 4104685	 659820	 Y s i	 82.4	 7.51	 2.26	 0.03	 0.01	 0.46	 0.13	 0.31	 6.05	 0.02	      0.37     99.55             
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                              
S M –2	 N W 1/4,S W 1/4 sec. 20,	 4104800	 660020	 Y s i	 77.61	 10.98	 3.03	 0.14	 0.06	 0.06	 0.2	 2.61	 5.47	 0.03	      0.46    100.65
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                                
S M –3	 S E 1/4,S W 1/4 sec. 11,	 4107220	 655705	 Y s i	 72.7	 12.05	 2.53	 0.05	 0.06	 0.03	 0.19	 0.46	 9.52	 0.01	      0.93     98.53
	 T . 28 N ., R . 3 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                                 
S M –4	 S E 1/4,S E 1/4 sec. 6,	 4109020	 659870	 Y s i	 76.22	 11.65	 2.64	 0.13	 0.02	 0.03	 0.2	 1.56	 6.84	 0.02	       0.8     100.11
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                                 
S M –5	 S W 1/4,S W 1/4 sec. 18,	 4105880	 658535	 Y s i	 78.12	 9.4	 2.25	 0.03	 0.01	 0.01	 0.16	 0.18	 7.73	 0.09	      0.91     98.89
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                            
S M –6	 N W 1/4,S W 1/4 sec. 12,	 4108690	 656730	 Y s i	 77.79	 9.93	 2.35	 0.22	 0.06	 0.35	 0.16	 2.23	 5.15	 <.01	      1.14     99.38
	 T . 28 N ., R . 3 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                             
S M –7	 S E 1/4,S W 1/4 sec. 2,	 4109080	 655910	 Y s i	 73.03	 11.91	 2.45	 0.04	 0.01	 0.1	 0.19	 0.47	 9.43	 0.02	      0.88     98.53
	 T . 28 N ., R . 3 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                             
S M –8	 N W 1/4,N E 1/4 sec. 11,	 4108895	 656175	 Y s i	 72.19	 12.78	 2.12	 0.08	 0.02	 0.02	 0.18	 0.54	 10.02	 0.04	      1.15     99.14
	 T . 28 N ., R . 3 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –9	 S W 1/4,S E 1/4 sec. 18,	 4105990	 659240	 Y s i	 74.48	 11.9	 3.09	 0.12	 0.03	 0.06	 0.21	 1.47	 7.56	 0.03	      0.67     99.62
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                              
S M –10	 N E 1/4,S W 1/4 sec. 14,	 4106300	 655820	 Y s i	 75.98	 11.27	 2.51	 0.15	 0.04	 0.05	 0.18	 1.31	 6.45	 <.01	       1.2      99.14
	 T . 28 N ., R . 3 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                             
S M –11	 N E 1/4,N W 1/4 sec. 30,	 4103820	 659075	 Y ltm 	 75.85	 8.86	 2.71	 0.04	 0.02	 0.05	 0.22	 1.08	 6.24	 0.04	      0.23     95.34
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                                
S M –12	 N E 1/4,N W 1/4 sec. 30,	 4103955	 659020	 Y ltm 	 74.51	 11.97	 2.89	 0.02	 0.02	 0.05	 0.22	 0.35	 10.08	 <.01	      0.16    100.27
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –13	 N E 1/4,S W 1/4 sec. 30,	 4103220	 659195	 Y ltm 	 70.79	 12.58	 4.85	 0.12	 0.03	 0.19	 0.4	 1.5	 7.85	 0.09	      0.84     99.24
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –14	 S E 1/4,S W 1/4 sec. 22,	 4104250	 663890	 Y ltm 	 72.05	 11.93	 4.3	 0.08	 0.04	 0.1	 0.34	 0.56	 9.36	 0.09	      0.72     99.57
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –15	 S E 1/4,N W 1/4 sec. 31,	 4101820	 658900	 Y ltm 	 69.16	 12.21	 5.72	 0.11	 0.04	 0.2	 0.58	 0.46	 9.21	 0.24	      0.92     98.85
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –16	 N E 1/4,N E 1/4 sec. 35,	 4102220	 656540	 Y ltm 	 73.49	 11.89	 2.9	 0.01	 0.02	 0.06	 0.17	 2.17	 6.96	 0.03	      0.91     98.61
	 T . 28 N ., R . 3 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –17	 S E 1/4,S E 1/4 sec. 19,	 4104320	 659690	 Y sm 	 77.02	 11.49	 2.2	 0.07	 0.02	 0.02	 0.2	 0.54	 8.72	 0.01	       0.5     100.79
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                                
S M –18	 S W 1/4,S E 1/4 sec. 19,	 4104265	 659449	 Y sm 	 75.76	 10.56	 2.31	 0.04	 0.01	 <.01	 0.17	 0.19	 8.68	 0.05	      1.28     99.05
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –19	 S E 1/4,S W 1/4 sec. 19,	 4104369	 659144	 Y sm 	 74.68	 11.98	 2.66	 0.09	 0.02	 0.16	 0.2	 2.14	 6.76	 0.03	      1.54    100.26
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –20	 S W 1/4,S E 1/4 sec. 20,	 4104170	 661100	 Y sm 	 74.59	 11.96	 2.51	 0.04	 0.02	 0.1	 0.2	 0.36	 9.67	 0.01	      0.96    100.42
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –21	 S E 1/4,N W 1/4 sec. 20,	 4104925	 660465	 Y sm 	 73.75	 11.45	 2.74	 0.04	 0.01	 0.01	 0.18	 0.26	 9.41	 <.01	      2.02     99.87
	 T . 28 N ., R . 2 W .	 	 	 	 	 	 	 	 	 	 	 	 	 	 	                               
S M –22	 S E 1/4,S W 1/4 sec. 30,	 4102640	 659230	 Y m m 	 74.07	 10.81	 2.53	 0.02	 0.03	 0.02	 0.18	 0.16	 9.61	 0.84	      0.55     98.82
	 T . 28 N ., R . 2 W .

S am ple
num ber

T able 2 . —S ummary of drill-hole data in the S tegall Mountain quadrangle,  S hannon and 
C arter C ounties,  south-central Missouri.  
[Drill-hole numbers are Missouri Department of Natural R esources,  G eological S urvey and R esource 
A ssessment Division (M DN R ) and U .S .  B ureau of L and Management (B LM ) file numbers.  Ct drill 
holes are from K isvarsanyi (1975).  Qtl,  L oess-rich terrace deposits;  QT rr,  R oubidoux Formation 
residuum;  QT gr,  G asconade Dolomite residuum;  Og,  G asconade Dolomite;  O|e,  E minence 
Dolomite;  |p,  Potosi Dolomite;  |dd,  Derby-Doerun Dolomite (usage of Missouri G eological S urvey,  
1 9 7 9 );  |d,  Davis Formation;  |b,  B onneterre Formation;  |l,  L amotte S andstone;  Y g,  
Mesoproterozoic granitic rocks,  includes syenites;  Y vu,  Mesoproterozoic volcanic rocks,  
undifferentiated.   A ltitudes are in feet;  datum is mean sea level] 

T able 3 . —Major-oxide analyses of Mesoproterozoic volcanic rocks in the S tegall Mountain quadrangle,  Missouri. 	 	 	 	 	 	 	 	
[S ample locations shown on map.  Whole-rock geochemistry using fusion-inductively coupled plasma emission spectrometry with 0.01 percent detection 
limits provided by A ctlabs,  Inc. ,  Wheat R idge,  C olorado.  LOI,  L oss on ignition]	 	 	 	 	 	 	 	 	 	 	 	


