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Contour inte rval is 100 fe e t e xce pt in proxim ity to the  Black Hills, w e ste rn S outh Dakota. 
Contour inte rval is 500 fe e t for e le vations above  the  ze ro (0) e le vation contour line  in and around the  Black Hills.

Contour datum  is m e an se a le ve l. 
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T he  contour m ap of the  P re cam brian surface  pre se nte d he re  is a re vision of the Pre lim inary m ap of the  Pre cam brian s urface  of South Dakota(S te e ce ,
1961). O ve r the  48 ye ars be tw e e n publications, a significantly gre ate r num be r of de e p drill hole s, m any of w hich inte rse ct the  P re cam brian base m e nt of
S outh Dakota, have  be e n drille d and m any of the se  data are  now  com pile d in se archable  digital database s. T he se  digital database s, in conjunction w ith
sophisticate d softw are  package s now  available  for the  display of spatial data, allow  the  re vision of the  S te e ce  (1961) m ap to be  m ore  de taile d and produce
e asy to dow nload digital file s.
T he Ele vation contour m ap of the  Pre cam brian s urface  of South Dakotaw as cre ate d using de pth and rock-type  data from  7,523 drill hole s across S outh
Dakota in com bination w ith publishe d de pths to the  P re cam brian base m e nt and P re cam brian rock type s inte rse cte d (such as schist, gne iss, and granite )
from  adjace nt state s, as w e ll as publishe d P re cam brian structural contour data for the  re gion (se e  S ELECT ED REFEREN CES ). In are as of S outh Dakota
w he re  P re cam brian rocks are  e xpose d at the  surface  (m ainly, but not e xclusive ly in the  Black Hills, w e ste rn S outh Dakota), e le vation contours w e re  take n
from  1:24,000-scale  hypsography (digitize d from  digital raste r graphs or DRG s). T he se  contours w e re  the n m odifie d base d on drill-hole  data in and around
outcrop are as.
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INTRODUCTION

T he  G e ological S urve y P rogram , De partm e nt of Environm e nt and N atural Re source s, e ngage s in an ongoing data colle ction
and inte rpre tation proce ss. An outcom e  of that proce ss is to re fle ct those  inte rpre tations on m aps such as this one . Re asonable
e fforts have  be e n m ade  to e nsure  that this m ap accurate ly re fle cts the  source  data use d in its pre paration. T his m ap is date
spe cific. As additional data be com e  available , ge ologic inte rpre tations m ay be  re vise d and the  m ap m ay be  update d by the
G e ological S urve y P rogram . T his m ap should not be  e nlarge d or othe rw ise  use d in an atte m pt to inte rpre t m ore  de tail than can
be  se e n at the  1:500,000 scale .
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  T he  drill-hole  database  consists of 4,829 drill hole s that inte rse ct P re cam brian rock and 2,694 drill hole s that do not inte rse ct the  P re cam brian base m e nt.
T his database  w as cre ate d by se arching publishe d m aps and re ports, unpublishe d data, and inte rnal and online  database s for drill hole s that re ache d the
P re cam brian base m e nt or w e re  conside re d fairly de e p hole s in are as w he re  no P re cam brian inte rse cts are  know n to e xist (w hich is the  case  for se ve ral
S outh Dakota countie s). T he se  non-inte rse ct hole s provide  constraints on contour place m e nt, as the y give  de pths and thus e le vations be low  w hich the
P re cam brian is pre se nt. T he  com ple te  database  is available  for dow nload at the  G e ological S urve y P rogram , De partm e nt of Environm e nt and N atural
Re source s, w e bsite  (http://w w w.sdgs.usd.e du/).
T he  m ain drill-hole  data source s use d in this study are  digital database s ge ne rate d by state  gove rnm e nt program s: (1) the  w e ll com ple tion re port database
cre ate d by the  W ate r Rights P rogram , S outh Dakota De partm e nt of Environm e nt and N atural Re source s (an inte rnal database  not publically available
online ), (2) the  “lithologic logs” and “core  and cuttings re pository” database s (available  online  at http://w w w.sdgs.usd.e du/othe r/db.htm l) and the  ge ophysical
logs database  (curre ntly an inte rnal database ) cre ate d by the  G e ological S urve y P rogram , and (3) the  oil and gas database  (available  online  at
http://w w w.sdde nr.ne t/oil_gas/) cre ate d by the  M ine rals and M ining P rogram , S outh Dakota De partm e nt of Environm e nt and N atural Re source s. P ast
publications by the  G e ological S urve y P rogram  w e re  the  ne xt m ost im portant source s of drill-hole  inform ation for this study. T he se  publications are  available
online  at http://w w w.sdgs.usd.e du/publications/inde x.htm l.
T o display the  drill-hole  data in ArcG IS , latitude s and longitude s are  re quire d. Drill-hole  latitude s and longitude s are  not liste d in the  olde r publications in
gre ate r accuracy than se conds. T he  sam e  is true  for m any of the  private  w e ll drille rs' logs in the  W ate r Rights P rogram ’s w e ll com ple tion re port database . In
the se  situations, latitude  and longitude  w e re  de te rm ine d base d on available  le gal location, stre e t addre ss, or dire ctions re lative  to landm arks, farm s, or
tow ns. Latitude  and longitude  in de cim al de gre e s w e re  re corde d to six de cim al place s (using 1:24,000-scale  DRG s in ArcG IS ) for e ach drill hole  that did not
alre ady have  a latitude  and longitude  re corde d. W he re  latitude s and longitude s w e re  alre ady re corde d, the se  value s w e re  double  che cke d against the  le gal
locations and ground-surface  e le vations, if available , for e ach drill hole . Cle arly, the  pre cision of the  latitude  and longitude  to six de cim al place s e xce e ds the
ability to accurate ly locate  m ost of the se  pre -e xisting drill hole s sim ply by le gal location, and this should be  ke pt in m ind w he n using the  data. G round-
surface  e le vation w as also de te rm ine d in ArcG IS  (from  1:24,000 scale  DRG s) if ground-surface  e le vation w as not provide d in the  original re cord. In the
case  w he re  a ground-surface  e le vation w as provide d in an original re cord, the  e le vation w as che cke d using a DRG  in ArcG IS , and the  e le vation w as
m odifie d if ne ce ssary.
Ele vation of the  P re cam brian surface  in e ach drill hole  is calculate d by subtracting de pth-to-the -P re cam brian from  ground-surface  e le vation. For drill hole s
that do not re ach the  P re cam brian, subtracting bottom -hole  de pth from  ground-surface  e le vation give s a de pth be low  w hich the  P re cam brian is pre se nt. O n
the  m ap, the se  value s are  show n w ith a “<” in front of the  bottom -hole  e le vation.
Also include d in the  drill-hole  database  is rock type , if note d in the  original drill-hole  log or re port. For drill hole s for w hich sam ple s e xist in the  G e ological
S urve y P rogram ’s core  and cuttings re pository, core  or cuttings from  the  hole s w e re  e xam ine d to confirm  or corre ct re porte d rock type s.

DRILL HOLES

<-2540

ROCK TYPE
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!

Data point; num be r is e le vation in fe e t re lative  to m e an se a
le ve l. A "le ss than" sym bol (<) indicate s e le vation is le ss
than the  num be r show n.
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    T he  contour inte rval on this 1:500,000-scale  m ap is 100 fe e t e xce pt for the  re gion in and around the  Black Hills w he re  the  P re cam brian base m e nt is
e xpose d. T he  contour inte rval of 100 fe e t is too de nse  in this are a of base m e nt outcrop and in the  surrounding are a at the  scale  of 1:500,000, so the
contour inte rval in the se  are as is incre ase d to 500 fe e t above  the  ze ro-e le vation contour for publication purpose s.
M ost drill hole s in this database  of 7,523 drill hole s that do not inte rse ct the  P re cam brian base m e nt (the  “<” e le vation data) are  not displaye d on the  m ap
be cause  the y are  too shallow  to e ffe ctive ly constrain the  place m e nt of the  e le vation contours. Additionally, around the  S ioux Ridge  and M ilbank G ranite
(e aste rn and northe aste rn S outh Dakota, re spe ctive ly) and the  Black Hills (w e ste rn S outh Dakota), only se le cte d drill hole s are  displaye d on the  1:500,000-
scale  m ap due  to the  high de nsity of drill hole s and P re cam brian inte rse cts in the se  are as. How e ve r, all data are  in the  drill-hole  database . Both the
database  and the  contour line s are  available  digitally.
A fe w  data in the  drill-hole  database  are  e xclude d from  the  m ap be cause  the y are  inte rpre te d to yie ld im probably high e le vations (and ve ry rare ly,
im probably low  e le vations). T he se  case s are  discusse d be low. In all case s w he re  drill-hole  data w e re  not use d for contouring, the  data are  still w ithin the
drill-hole  database , and thus, can be  conside re d in alte rnative  inte rpre tations by use rs of the  m ap.

T he  de cision of w hich data in the  drill-hole  database  are  re liable  is base d on all available  ge ologic inform ation, but ultim ate ly it is fairly subje ctive . T he
m ost significant e xam ple  of this is e xclusion of P re cam brian e le vation calls in tw o drill hole s in w e ste rn S ully County, P e arl T ow nship w e ll no. 1 and w e ll
no. 2, drille d prior to 1905 (Darton, 1905, 1909). T he  P re cam brian w as te ntative ly calle d in the  tw o P e arl T ow nship hole s at de pths conside re d shallow
re lative  to the  surrounding re gion, but not unre alistically so. Afte r discussion w ith se ve ral colle ague s and conside ration of the  surrounding subsurface
ge ologic data, the  P e arl T ow nship w e lls w e re  not include d in the  table  of P re cam brian inte rse cts. For othe r drill hole s, the  de pth to P re cam brian is use d,
but the  re porte d P re cam brian rock type  is que stionable . For a fe w  drill hole s, the  accuracy of the  lithologic log is not que stione d but the  drill-hole  location
data are  not ade quate  to de te rm ine  a latitude  and longitude  for the  drill hole .
Rare ly, de pth to P re cam brian calls are  suspe ct be cause  the y are  conside rably de e pe r than surrounding inte rse ct de pths, and m ay also be  e xclude d from
use  on the  e le vation-contour m ap. Anom alously de e p P re cam brian de pths m ay occur w he re  P re cam brian rock, such as the  S ioux Quartzite , is he avily
w e athe re d or is unconsolidate d (unconsolidate d or poorly consolidate d zone s are  sparingly pre se nt w ithin the  S ioux Quartzite ).
P re cam brian rock-type  calls take n from  drille rs' logs can also be  difficult to e valuate  around the  S ioux Ridge . Historically, m any drille rs have  calle d the
S ioux Quartzite  ‘S ioux granite ’ (or sim ply ‘granite ’). Com plicating inte rpre tation of the se  P re cam brian rock-type  calls is the  fact that the re  are  inde e d
“w indow s” to granite  or granitic gne iss w ithin the  S ioux Quartzite  subcrop are a, as that is the  rock type  typically ove rlain by the  S ioux Quartzite  (S im s and
othe rs, 1991; S te e ce , oral com m un., 2008; this study).
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