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Figure 3. Bedro c k Geo lo gic  M a p  o f the Po p la r Bluff 1:100,000 Qua dra ngle. T he b lue b o x highlights the lo c a tio n o f the ma p s in Figure 1
Figure 1. Exa mp les o f individua l 7.5̍ qua dra ngles highlighting  inc o nsistenc ies a nd inc o ngruities 
b etween individua l 1:24,000 ma p s. Exa mp les inc lude differenc e in ma p p ed units a nd the trunc a tio n o f ma p  
p a tterns a nd struc tures

Intro duc tio n
     T he M isso uri Geo lo gic a l Survey ma p p ing p ro gra m c o nstruc ts 7.5́ geo lo gic  b edro c k ma p s 
a c ro ss the sta te o f M isso uri, funded in p a rt b y the ST AT EM AP p ro gra m. T hese individua l 
1:24,000 sc a le qua dra ngles (fig 1) a re c o nstruc ted fro m da ta  c o llec ted in the field, 
sup p lemented b y well lo g, mea sured sec tio n, a nd mine a nd qua rry da ta  in o rder to  a c c ura tely 
define the na ture a nd extent o f geo lo gic a l fea tures suc h a s ma p p a b le units, fo lds, fa ults, 
sinkho les, a nd sp rings. Ea c h 7.5́ b edro c k ma p  is a c c o mp a nied b y a  deta iled stra tigra p hic  
c o lumn (fig 2), c ro ss-sec tio n, a nd litho lo gic  desc rip tio ns. T hese ma p s serve a s the b a se da ta  
fo r further interp reta tio n. Individua l 1:24,000 sc a le ma p s a re then c o mp iled into  
1:100,000 sc a le 30́ X 60́ qua dra ngles (figure 3) to  p ro vide deta iled, regio na l geo lo gic  
info rma tio n. T he lo c a tio n o f the Po p la r Bluff 30́x60́ is sho wn in b la c k in figure 4.

Struc ture
      T he stra ta  p resent o n the Po p la r Bluff 30́ X 60́ qua dra ngle a re defo rmed b y a  series o f fo lds a nd fa ults tha t disp la y p ro minent trends. Co mp lex 
rela tio nship s exist b etween these struc tures a nd they a re o ften fo und to  b e in c lo se p ro ximity to  o ne a no ther, suggesting a  genetic  link. T hese 
rela tio nship s a re esp ec ia lly visib le in the no rth-c entra l p o rtio n o f the qua dra ngle, p a rtic ula rly in the Willia msville, Stringto wn, a nd Hendric kso n 7.5́ 
qua dra ngles. T he fa ults typ ic a lly trend NE-SW, tho ugh a n o rtho go na l NW-SE trend a lso  exists. T he ma jo rity o f the fa ults o n the qua dra ngle a re no rma l, 
juxta p o sing Ro ub ido ux a nd Ga sc o na de in a  series o f gra b ens, ho wever sinistra l strike-slip  fa ults a re p resent. O ffsets a lo ng fa ults a re highly va ria b le, 
emp ha sized b y the p resenc e o f wrenc h fa ults suc h a s the Wido w Creek Fa ult fo und west o f Po p la r Bluff. Disp la c ements ma y b e a s little a s fo ur feet to  
a s muc h a s 220 feet. T he c ha ra c ter o f the struc tures is simila rly va ria b le. M a ny o f the fa ults a re disc rete o ffsets while the Bro wn’s Cro ssing Fa ult a nd 
the Bull Run Fa ult o c c up y wide zo nes up  to  3,000 feet wide. Sync lines, a ntic lines, a nd mo no c lines a re a ll p resent within the field a rea . Fo lds a re o ften 
fo und a lo ng strike o f fa ults o r linking fa ults a c ro ss ho rst a nd gra b en struc tures, p o ssib ly indic a ting a  genetic  rela tio nship . O ften, these fo lds exhume 
o lder units, exp o sing them a t the surfa c e. It is p o ssib le tha t the mo st severe defo rma tio n o n the qua dra ngle is a  result o f a c tiva tio n o f the NE-SW 
trending struc tures a sso c ia ted with do wnwa rp ing o f the M ississip p i Emb a yment. Nelso n, (1992) suggests simila r rea c tiva tio n o c c urred nea r Ca p e 
Gira rdea u. Severa l lines o f evidenc e ha ve b een p ro p o sed imp lying the existenc e o f a c tive struc tures a t dep th (V a ughn, 1992).

 Ab stra c t
     T he "Bedro c k Geo lo gic  M a p  o f the Po p la r Bluff 30́ X 60́ Qua dra ngle" is a  c o mp ila tio n o f 
p revio usly ma p p ed 7.5́ qua dra ngles a lo ng with interp reta tio ns o f b edro c k p a tterns a nd 
geo lo gic  struc tures b a sed o n well lo g da ta  where b edro c k exp o sure is p o o r. T he c o llec tio n o f 
field da ta  wa s p erfo rmed using GPS tec hno lo gy. Esri© GIS so ftwa re wa s used to  c o mp lie, 
integra te, a nd p resent the da ta . T he da ta  o rigina lly were c o mp iled using Arc V iew with no  
p ro jec tio n info rma tio n inc luded, thus requiring a  p ro jec tio n to  b e defined. So me geo lo gic  
fea tures were reinterp reted b y using well lo gs a nd o utc ro p  da ta  to  elimina te a ny disc rep a nc ies 
in the ma p  p a ttern a lo ng qua dra ngle b o unda ries. So me p o lygo ns ma p p ed a t 1:24,000 sc a le 
were merged o r deleted fo r p o rtra ya l a t 1:100,000 sc a le. Bedro c k geo lo gic  ma p s o f individua l 
7.5́ qua dra ngles were o rigina lly c o nstruc ted b y p lo tting field da ta , well lo gs, a nd mine a nd 
qua rry da ta  in Arc V iew 3.0 so ftwa re. T he lo c a tio ns a nd c ha ra c ter o f geo lo gic  c o nta c ts a nd 
struc tures were then identified o r inferred. Stra tigra p hic  c o lumns, geo lo gic  c ro ss-sec tio ns, 
a nd deta iled desc rip tio ns o f ma p p a b le units a nd struc tures were inc luded o n ea c h 1:24,000 
sc a le ma p . T he resulting ma p  p a ttern disp la ys p redo mina tely fla t-lying to  gently dip p ing 
Ca mb ria n a nd O rdo vic ia n units o ffset b y genera lly NE-SW trending no rma l fa ults. Sp o ra dic  
M eso p ro tero zo ic  igneo us o utc ro p s a re fo und a s well a s Ceno zo ic  sediments in the so uthea st. 
T his ST AT EM AP-funded p ro jec t a llo ws info rma tio n to  b e ma de a va ila b le to  the p ub lic  thro ugh 
p rinted ma p s a nd web -b a sed a p p lic a tio ns a nd serves a s the fo unda tio na l da ta  up o n whic h 
regio na l sc a le geo lo gic  interp reta tio ns a re ma de. T he web -b a sed a p p lic a tio n Geo ST RAT  
a llo ws geo lo gic  info rma tio n ho used a t the M isso uri Dep a rtments o f Na tura l Reso urc e's 
M isso uri Geo lo gic a l Survey to  b e a c c essed b y the p ub lic .

Stra tigra p hy
     T he ma p  a rea  inc ludes p a rts o f three p hysio gra p hic  p ro vinc es: the up la nds o f the O za rk Pla tea u, 
the lo wla nds o f the M ississip p i Emb a yment, a nd a n up la nd remna nt rising fro m the Emb a yment 
ro ughly p a ra llel to  the esc a rp ment b etween the two , Cro wley’s Ridge. T he up la nds a re c o mp rised 
p redo mina ntly o f Pa leo zo ic  sedimenta ry stra ta  with a  slight dip  to  the so uthea st. T he Pa leo zo ic  
stra tigra p hy is p rima rily O rdo vic ia n, b ut so me Ca mb ria n units a re exp o sed in the no rthwest 
p o rtio n o f the ma p  a rea . Iso la ted exp o sures o f M eso p ro tero zo ic  intrusives a re fo und in the 
extreme no rthwest o f the ma p  a rea . M eso zo ic  a nd Ceno zo ic  units a re p resent in the so uthea st, 
c a p p ing p a rts o f Cro wley’s Ridge. Neo gene M o unds Gra vel is a lso  fo und in sc a ttered lo c a tio ns in 
the up la nd a rea . Qua terna ry a lluvium is no t rep resented o n the ma p , ho wever a  thic k sec tio n is 
p resent in the M ississip p i Emb a yment. U nits p resent b enea th the a lluvium inc lude the O rdo vic ia n 
Ro ub ido ux Fo rma tio n, Creta c eo us M c Na iry a nd O wl Creek fo rma tio ns a nd Pa leo gene M idwa y 
a nd Wilc o x gro up s. Severa l la rge unc o nfo rmities a re p resent within the stra tigra p hic  sec tio n. 

Figure 4. M a p  o f the sta te o f 
M isso uri, deno ting the lo c a tio n 
o f the Po p la r Bluff 30̍ x 60̍ 
qua dra ngle
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Results
     T he c o nta c ts b etween ma p p ed units a re c lea rly delinea ted, a s a re the struc tures p resent 
within the study a rea  a nd the rela tio nship  b etween geo lo gic  fea tures a nd infra struc ture a nd 
c ultura l a nd p o litic a l b o unda ries.
     T hese ma p s a re ma de a va ila b le to  the p ub lic  thro ugh p rinted a nd o nline media , a nd used 
in-ho use, a nd serve a s the b a sis fo r further geo lo gic  interp reta tio n. Geo lo gic  ha za rds, 
ec o no mic  minera l dep o sits, a nd the va rio us intera c tio ns b etween ma n-ma de systems a nd the 
enviro nment ma y b e a ssessed thro ugh interp reta tio n o f these ma p s. 
     Rec ently, the M isso uri Dep a rtment o f Na tura l Reso urc es la unc hed the web -b a sed 
a p p lic a tio n Geo sc ienc es T ec hnic a l Reso urc e Assessment T o o l, o r Geo ST RAT . 
Geo ST RAT  is a  web -b a sed to o l, b uilt using Go o gle Ea rth™  a nd Esri© GIS ma p p ing 
tec hno lo gy tha t ena b les users to  intera c t with a nd c usto mize sa tellite ima gery a nd geo lo gic  
a nd hydro lo gic  da ta  in wa ys releva nt to  them. Geo ST RAT  inc ludes geo lo gic  struc tures, dye 
p a ths, a nd info rma tio n a b o ut wa ter a nd o il wells. Sta tewide 1:500,000 sc a le b edro c k 
info rma tio n is a va ila b le a lo ng with so me 1:100,000  a nd 1:24,000 sc a le da ta . New a nd 
up da ted da ta  a re a dded a s they b ec o me a va ila b le. 

GIS APPLICATIONS IN BEDROCK MAPPING OF THE POPLAR BLUFF 30' X 60' QUADRANGLE, SOUTHEAST MISSOURI 
T revo r Ellis

M isso uri Dep a rtment o f Na tura l Reso urc es
M isso uri Geo lo gic a l Survey

Geo lo gic  M a p p ing U nit, Geo lo gic  Reso urc es Sec tio n

Pro c edure
      Da ta  irregula rities a nd inc o nsistenc ies within the da ta , visib le in figure 1, were elimina ted 
thro ugh a  reinterp reta tio n o f the da ta  resulting int the c o rrec tio n o f c o nta c ts, struc tures, 
a nd o ther fea tures a s nec essa ry. Po lygo ns deemed to o  sma ll to  b e a c c ura tely disp la yed 
a t the 1:100,000 sc a le were merged o r elimina ted, while tho se rep resenting p a rtic ula rly 
signific a nt fo rma tio ns were exa ggera ted in o rder to  ensure visib ility. T he ma p  da ta , 
inc luding p o lygo ns a nd p o lylines, a re c o mp iled in a  geo da ta b a se. 
     T he p ub lished ma p  is a c c o mp a nied b y sup p lementa ry da ta  inc luding a  Co rrela tio n o f M a p  
U nits ta b le, a  So urc e Index M a p , a nd deta iled desc rip tio ns o f ma p p ed units a nd struc tures. 
Ea c h fea ture wa s p ro duc ed using Esri© GIS so ftwa re. 
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Figure 2. An exa mp le o f a  Stra tigra p hic  Co lumn 
inc luded with the ma p s in the 1:24,000 series. 
Bla c k fea tures rep resent c hert, b edded a nd no dula r. 
T a ken fro m the Stringto wn 7.5̍ Qua dra ngle. Ojc
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