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21st Century Mapping Products 
 

or 
 

“Ok…We made some cool maps and publications but it is 2016 and is this really 
conveying the information to our constituents!” 

 
 
By Melony Barrett, Jennifer Carrell, Yu Feng Lin, Jennifer Obrad, and Mark Yacucci 
Illinois State Geological Survey 
615 E. Peabody Drive 
Champaign, Illinois 61820 
email: yacucci@illinois.edu 

 
The Illinois State Geological Survey has been exploring new ways to reach constituents 
with information derived from geologic mapping.  Traditional quadrangle, county, and 
state compilations produce fantastic maps that provide reliable, detailed information 
essential to making good decisions about the complex issues affecting our state's water, 
land, energy supplies, and aggregate resources.  Technical publications produced along 
with these maps provide much of the explanation and detail about the mapped area.  
These maps and publications, however, may not be the mechanism for all who need our 
data.  These tend to be geared to the scientific community and not the city planner, 
commercial user, or general population who also needs and values this important data.  
The following three “products” are presented as examples of alternative ways to 
disseminate the same mapped/described geologic data. 
 
ILSTRAT – Slides 3 – 15 
ILSTRAT was designed to allow for faster more flexible dissemination and editing of the 
Illinois stratigraphy.  Traditionally this has been accomplished through ISGS physical 
publications.  Slides 4 to 8 give a brief overview of the history of our main stratigraphic 
publications.  Moving forward the ISGS would like the ability to get scientific edits and 
changes out to our constituents shortly after editorial/administrative approval.  ILSTRAT 
is an online wiki version of our classic stratigraphic publications and provides a 
mechanism to disseminate this information quickly and efficiently.  Changes to a 
development version the wiki will be made by a select group of scientists with expertise 
in the various geologic systems based on current investigations going on at the ISGS.  
These changes will then undergo our typical vetting process and once approved 
migrated to the “live” version.  Traditional physical publication can and will still occur 
when enough work on a system is completed to warrant.    
 
Augmented Digital Hydrostratigraphic Model to 3D Printed Object – Slides 16 – 21 
The ISGS has been experimenting with 3D printing technologies to better show the 
capabilities of 3D geologic mapping.  The area printed is the Mahomet Aquifer in central 
Illinois.  This aquifer is a major source of groundwater for the area.  Slides 17 – 21 show 



an overview of the various steps needed to Convert the mapped area from ArcGIS 
through various software into the printed physical model.   
 
McHenry County Virtual Cross Section Viewer – Slides 22 – 24 
The ISGS virtual cross section viewer takes a 3D model of McHenry County, Illinois and 
publishes the various surfaces to an interactive web interface that allows a user to 
create a cross section of an area of their choosing though the model. Data from the 
model is published through ArcGIS Server and read through a chart/graphing Java API.  
Depths are surveyed from each surface along the users designated line at regular 
intervals and the results are graphed as lines.  Both top and bottom surfaces are 
sampled to create the 3D cross section. 
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A	  New	  Online	  Handbook	  of	  	  
Illinois	  Stra5graphy	  -‐-‐	  ILSTRAT	  
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Chris	  Korose,	  and	  ScoD	  D.	  Elrick	  
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Introduc5on	  

•  The	  stra5graphy	  of	  Illinois	  has	  
been	  studied	  since	  the	  1830s	  

•  The	  first	  comprehensive	  survey	  of	  
Illinois	  was	  published	  from	  1866	  
to	  1875	  by	  A.	  H.	  Worthen	  (1st	  
Director	  of	  the	  Geological	  Survey	  
of	  Illinois)	  and	  his	  associates.	  

•  These	  ‘Worthen	  Reports’	  covered	  
all	  aspects	  of	  Illinois	  geology.	  

From ISGS B95, 1975 



•  In	  1905,	  the	  new	  Illinois	  State	  
Geological	  Survey	  was	  established.	  

•  Research	  and	  mapping	  con5nued	  
to	  refine	  the	  stra5graphic	  record	  

•  Many	  reports	  and	  publica5ons	  
were	  produced,	  but	  no	  
compila5on	  of	  Illinois	  stra5graphy	  
existed	  	  

From ISGS B95, 1975 



Bulle5n	  94	  

•  Published	  in	  1970	  

•  Only	  covered	  the	  Pleistocene	  

•  Classified	  by	  
–  Rock	  Stra5graphy	  	  
–  Soil	  Stra5graphy	  	  
–  Morphostrigraphy	  
–  Time	  stra5graphy	  



Bulle5n	  95	  
	  
•  Published	  in	  1975	  

•  It	  was	  the	  first	  comprehensive	  
work	  to	  include	  descrip5ons	  of	  
all	  geologic	  units	  in	  Illinois.	  

•  It	  covers	  a	  total	  of	  730	  named	  
stra5graphic	  units	  in	  Illinois.	  



Bulle5n	  104	  

•  Contains	  new,	  revised	  and	  
reclassified	  units	  

•  Comprehensive	  informa5on	  for	  
the	  Wedron	  and	  Mason	  Groups	  
of	  the	  Quaternary	  

•  S5ll	  only	  covers	  a	  rela5vely	  small	  
geologic	  5me	  frame	  



•  Many	  revisions	  have	  occurred	  over	  
the	  last	  forty	  years.	  

•  These	  revisions	  have	  been	  
disseminated	  across	  a	  wide	  variety	  of	  
publica5ons.	  	  	  

•  For	  a	  number	  of	  years,	  Jacobson,	  
Nelson	  and	  others	  kept	  track	  of	  these	  
changes	  in	  the	  Pennsylvanian.	  	  	  

•  A	  Pennsylvanian	  stra5graphic	  column	  
revision	  in	  2002	  was	  the	  impetus	  to	  
begin	  a	  modern	  revision	  of	  Illinois	  
Pennsylvanian	  stra5graphy.	  	  	  



Characteris5cs	  of	  a	  modern	  	  
stra5graphic	  lexicon	  and	  interface	  

What	  we	  wanted	  to	  have:	  
	  
•  Web	  accessible	  
•  Infinitely	  expandable	  
•  Easily	  editable	  
•  Trackable	  edi5ng	  
•  Exportable	  for	  formal	  

publica5ons	  
•  Database	  driven	  



http://ngmdb.usgs.gov/Geolex/search 



ILSTRAT	  



Edi5ng	  and	  adding	  to	  ILSTRAT	  

•  Not	  a	  free-‐for-‐all,	  to	  ensure	  good	  science	  

•  Not	  a	  place	  to	  air	  geologic	  debates	  

•  Approach	  must	  be	  systema5c	  and	  organized	  so	  that	  
the	  end	  product	  is	  consistent	  



A	  system	  will	  be	  set	  up	  to	  accommodate	  both	  
minor	  and	  major	  revisions.	  

•  Login	  created	  to	  track	  who	  makes	  changes	  

•  Will	  need	  to	  appoint	  ‘experts’	  for	  each	  System	  

•  Minor	  edits	  and	  addi5ons	  will	  only	  need	  approval	  from	  the	  
expert	  for	  a	  given	  system	  

•  Major	  edits	  will	  require	  peer-‐review	  



In	  the	  future..	  

•  Ability	  to	  link	  to	  ILSTRAT	  	  
– geologic	  maps	  (descrip5ons	  of	  units)	  	  
– other	  ISGS	  publica5ons	  

•  Glossary	  terms	  

•  And	  anything	  else	  we	  can	  think	  of	  to	  make	  this	  an	  
up-‐to-‐date,	  living	  document	  of	  stra5graphy	  for	  
Illinois	  



Augmen5ng	  Digital	  
Hydrostra5graphic	  Model	  to	  3-‐D	  

Printed	  Object	  
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Needs…	  
•  Two-‐dimensional	  surfaces	  in	  TIN	  format	  constructed	  
to	  represent	  the	  top	  and	  boDom	  eleva5ons	  of	  each	  
unit	  

•  Correct	  stra5graphy	  export	  file	  type	  that	  would	  allow	  
easy	  importa5on	  of	  grids	  into	  3-‐D	  Prin5ng	  sopware	  	  
–  GIS	  Triangulated	  Irregular	  Network	  (TIN)	  format	  is	  
compa5ble	  with	  the	  STereoLithography	  (STL)	  format	  of	  the	  
printer	  

	  



Basics...	  

•  ArcGIS	  grids	  in	  TIN	  format	  are	  converted	  to	  Virtual	  
Reality	  Modeling	  Language	  (VRML)	  using	  ESRI’s	  
ArcScene	  

•  Files	  were	  next	  converted	  to	  STL	  files	  to	  construct	  a	  
3-‐D	  solid	  object	  models	  using	  the	  free	  sopware	  
nerabb	  (hDp://www.nerabb.com)	  and	  Meshmixer	  
(hDp://www.meshmixer.com).	  



NetFab 



Meshmixer 



McHenry	  County,	  Illinois	  	  
Virtual	  Cross	  Sec5on	  Viewer	  

	  
By	  Melony	  BarreD	  and	  Jason	  Thomason	  

Illinois	  State	  Geological	  Survey	  	  







ILSTRAT 
Jennifer Greco 

jobrad@illinois.edu  
http://isgs.illinois.edu/ilstrat/index.php?title=Main_Page  

Virtual Cross Section Viewer 
Melony Barrett 

barrett@illinois.edu  
http://maps.isgs.illinois.edu/vxs/  

3-D Printing 
Yu-Feng Lin 

yflin@illinois.edu 
http://www.isgs.illinois.edu/achievements/february/3-d-hydrostratigraphic-model-3-d-printed-aquifer-model  
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