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CMISBasic History of CMIS

I) Initial phase (1981-1985)

         - Mapped underground and surface coal mines on USGS
           7.5 minute quadrangle maps.

- Compiled associated tabular data into SIR database.
II) GIS phase (1985-1999)

         - Digitized spatial data compiled on quad maps and
           integrated into ESRI’s ArcInfo GIS.

- Migrated tabular data to Dbase
III) Current phase (2000 - present)

         - Refinement of the system
         - Dissemination of information
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CMISCoal Mine Distribution

2,110 Underground
Mines

1,917 Surface Mines 

INDIANA

Southwestern
Indiana
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CMISIndiana’s Coal Mine Information System:

I) Mapping Coal Mines – the early years
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CMISIndiana Mine Data Compilation

+ Sources of Underground Coal Mine Data

-Indiana Bureau of Mines and Mining

-Indiana Geological Survey Files
• Coal Mine Card Catalog
• Geologists Field Maps
• Misc. Coal Company Maps
• Coal Related Publications

• Historic and current underground mine maps
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CMISInitial Mapping Phase: UG Coal Mines

surface features

geologic features

drilling data

roof conditions

miscellaneous 
notes

Maps can also contain plat 
information

From IBMM Map Files:
Coal mine map-
Clay County, Indiana

Details on maps
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Mine maps were photographed by
USBM in Pittsburgh to produce
microfilm copies of maps.
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APERTURE CARD – 40mm negative
of original company mine map
(produced in 1980).

1.) 8.5 x 11 prints were made from these
film images

2.) Mine outline was digitized from the
print and scaled by computer to 1:24,000

3.) The mine outline was plotted by hand
on paper USGS quadrangle maps.
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CMISResults of initial Underground and Surface
coal mine mapping & data compilation

+ Produced a set of 97 quadrangle maps (1:24,000) showing
locations of underground mines.

+ Produced a set of 115 quadrangle maps (1:24,000) showing
locations of surface mines.

+ Produced sets of county maps (1:63,360) showing locations
of surface mines and underground mines.

+ Created database of tabular data using SIR software.
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II) Creating the Coal Mine
     Information System GIS

INITIAL EFFORTS:
+ Used ESRI’s ArcInfo

– Designed structure for the CMIS GIS

+ Digitized mine outlines and entry locations plotted on USGS quad maps,
and entered selected mine data into the associated attribute tables.

+ Migrated tabular data to Dbase (compatible with ArcInfo).

CURRENT DATA STANDARDS:
+ Metadata - based on the Federal Geographic Data Committee Standard for

Geospatial Metadata requirements.

+ Coordinate system - Universal Transverse Mercator (UTM) map projection,
North American Datum (NAD) 83 - U.S. Geological Survey (USGS) standards for
surface coordinates.
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CMISAddition of mine workings to the GIS
Conversion of paper mine maps to digital format

5 Steps - to convert from micrifilm image to
               digital image & integrate into the CMIS GIS…

1. Scan
2. Enhance
3. Edit
4. Vectorize
5. Geo-reference 
    & integrate into GIS
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1. Scan mine map film image

 -create high resolution .tif image

2. Edit mine map to enhance:
       - Legibility
        - Brightness/contrast
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3. Prepare map for conversion to vector format
        - Erase all lines on map
        that are not part of mine workings

4. Convert image (raster
format) to vector format
     -using Adobe Streamline

5. Georeference workings
using mine outline polygon
and integrate into the GIS
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Original company mine 
Map from IBMM files

‘Cleaned’ version of mine map -
edited for legibility and contrast
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Original company mine map
from IBMM files

1889 Coal Mine Map

‘Cleaned’ version of mine map – 
Edited for legibility and contrast
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From paper maps…

Maps showing locations of
underground mines…

-outline of mine workings

- shaft locations

- coal seam mined

- Unique six digit ID number

… and surface mines
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- querying
capabilities

- site specific
maps and data
retrievals

- functional
links to tabular
data

…to GIS,

and digital

capabilities
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CMIS COMPONENTS:
Coal Mine Datasets

Underground mine outline

Underground mine workings

Mine entrances
%U
é Air Escape Shaft

Hoist Shaft

Current Software:
ESRI ArcInfo 8.x – ArcMap
     - vector based mine outlines and workings
     - raster based workings and quadrangle maps



Indiana Coal Mine
Information System

CMISDatabase Management System
Data Storage in GIS

EXTERNAL DATABASE
REPORT

SPATIAL DATABASE
(GIS attribute tables)

AREA MINE_TYPEMINENUMB MAPNUMB

800550 342063 U3209231

YR_START

1917

MAP FEATURE
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- New geodatabase model

- Georeferencing tools - Improve location accuracy and
     accessibility of spatial data by allowing the integration of raster images into GIS.

- Internet Map Server (IMS) software

With ESRI’s new GIS capabilities, spatial and tabular
data are made more accessible and manageable:
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CMISESRI’s new
Geodatabase Format

- One file – not multiple complex files

- Continuous images – not tiled

- Simpler to design and manage

- More capabilities

- Open and standard

- Scalable

Introducing the Introducing the GeodatabaseGeodatabase……

One place to store geographic and tabular dataOne place to store geographic and tabular data
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Using ArcMap to locate and geo-
reference mine maps

1. Bring map image (.tif) into Arc Map

2. Using ‘fit to image’ command in 
    Georeferencing pull down menu
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3. Use georeferencing tool and click on ‘common’ 
    points on the mine map and base map to align image.

4. Continue to register common points to fit 
mine map to base map features

1st point…

1

2nd  point

3

4

on mine map

on base map
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5. Digitize mine outline in ArcMap using
    georeferenced mine map, add other
    features such as mine entries.

6. Integrate newly created
polygon and points into the
GIS.
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Current capabilities of
ESRI’s ArcGIS 8.x –
Adding active mine map data

-shows location of current
mining in relation to abandoned
works

-geo-referencing and digitizing
are done interactively

Cypress Creek Mine in Warrick County, Indiana –
Boonville Quadrangle
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CMIShttp://igs.indiana.edu
Coal Mine Information System IMS site

Link

Interactive Map Server Site
DEMONSTRATION
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First map page:
Southwestern Indiana
   -underground and surface mine locations
   -County labels & major roads

Note: ‘Zoom to Location or Area’ options
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Zooming in:
   -Highways labeled

Note: ‘Map Layers’ options and legend
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Zoom to Sullivan County:
-Addition of Entry Locations   
-More base map details
  (secondary roads & town labels)
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1. Select active layer

2. Using ‘identify’ tool, 
select mine

Results of selection inquiry
(Note links to Mine Report
and Mine Image)

Zooming in-
   - Additional detail
   - Querying capabilities
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Zoomed in with USGS quad as base
- showing selected UG mine

Query result -
.jpg map image

Query result -
Mine report
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Current & Future Activities

+ Migrate from ESRI’s ‘coverage’ data model to ‘geodatabase’ data model.

+ Inventory historic coal mine maps at IBMM.
      As a result of new georeferencing tools, IGS is reassessing Indiana’s historic coal mine maps

and the quality of current microfilm copies. Selected maps (approximately 500) will be digitally
reproduced, and these new higher quality digital images will be georeferenced to improve
location accuracy.

+ Add coal thickness and elevation data from drill records and other sources to facilitate
mine depth analysis.

+ Continue to update CMIS and IMS Web site with current mining data and refine the
system to provide accessibility and accuracy of mine information.

+ Contribute IGS expertise and input to the current national mine mapping effort.
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“I cannot exaggerate the importance of having correct plans. When our
present mines are abandoned and filled with water, these maps will have
to guide us in future mining operations, and if they are misleading we
should be much better without them, for they may cause much
destruction of life.”                                        1880 State Mine Inspector’s Report


