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Coal Resources in the Vincennes Quadrangle

The Vincennes Quadrangleis underlain by 1,300 to 1,500 feet of
Pennsylvanian strata consisting of shales, siltstones, sandstones,
limestones, and coals. Five coal seams are thick enough (a minimum
of 2.5 feet) to be considered resources. the Danville, Jamestown
(equivaent to the upper bench of what is known in Indiana as the
Hymera), Springfield, Survant, and Seelyville Coal Members. Two
maps are presented for each of these seams except the Survant: a
map of coal thickness (the main map plusfigs. 4a, 5a, 6, and 7a)
and amap showing our classification of the availability of the
resources for mining (figs. 3, 4b, 5b, and 7b). Because of the
limited data for the Survant Coal no map of available resources

was created.

The Danville Coal, the uppermost of the seams mapped and the most
attractive from an economic standpoint, is at an elevation of about
120 feet above sea level (about 300 feet deep) in the northeast corner
of the quadrangle and dips to the south and west to an elevation of
10 to 50 feet above sealevel (about 400 feet deep) in the southwest
quarter of the quadrangle (fig. 1). The elevations of the other coals
follow asimilar pattern at correspondingly lower intervals below the
Danville (fig. 2).
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Figure 1. Structure Contour Map of the Danville Coal
Contour interval 30 feet. Elevations arerdativeto 1927 North American datum.
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Figure 2. Stratigraphic Succession of Major Coals
Showing typica response of geophysical logs. (SP = Spontaneous Potentia)

Previous Investigations

Resources of the Danville, Hymera, Springfield, and Survant Coals
in Knox County Indiana, including the Indiana portion of the
Vincennes Quadrangle, were previously mapped by Harper and

points (Treworgy and Bargh 1982). Because of the relatively wide

Jamestown/Hymera Coal

Quality of Resources

The only analyses of coa quality in this area are from a core (HE-1)
drilled in the southeastern quarter of the quadrangle (table 2).
Additional information on coal quality can be predicted from regional
patterns and geologic strata associated with the coals. Damberger
(1971) showed that the rank of coals changes systematically across
the lllinois Basin. Based on these trends, coals in the quadrangle are
projected to straddle the high volatile B and C bituminous ranks;
their inherent moisture contents are on the order of 11% and their
heat contents are about 13,000 Btu per pound (on amoist, but
mineral-matter free basis).

Table2. Anaysesof selected coals from Indiana Geological Survey

drill hole HE-1(SDH 259). Moisture reported ison an air-

dried basis. All other values are on adry basis. All values

are percent except for heat value which is Btu per pound.

Danville Hymera* Springfield Survant Seelyville
Moisture 8.2 5.0 5.1 5.8 4.5
Ash 10.9 19.4 15.1 18.2 15.0
Volatile 35.6 40.0 31.5 31.6 36.0
Fixed Carbon 53.5 40.6 53.4 50.2 49.0
Sulfur 0.9 2.6 4.4 1.8 5.5
Heat Value 12,560 11,316 11,949 11,507 12,031

*Note: this sample includes both benches of the Hymera. These are
equivalent to the Jamestown and Herrin in lllinois.

Many studies have shown that coalsin the Illinois Basin overlain by
marine rocks commonly have sulfur contents of 3% or higher while
those overlain by non-marine rocks have lower sulfur contents,
commonly in the range of 0.5 to 2.5% (e.g. Gluskoter and Simon
1968, Treworgy and Jacobson, 1986). Based on this observation,
the Danville, Jamestown, and Survant Coalsin the quadrangle are
expected to have a medium to low sulfur content and the Springfield
and Seelyville Coalsto have a high sulfur content. The analyses of
coal s from the Indiana core are consistent with this prediction.

Resources Available for Mining

The Vincennes Quadrangle contains almost 1 billion tons of coal
(table 1). When or whether these resources are mined depends, in
part, on the availability and cost of mining these coals. Criteriafor
ng the land use and technological factorsthat limit the
availability of coasin the quadrangle were developed through
Interviews with engineers and geol ogists from companies actively
mining in the lllinois Basin and are based on current technology and
mining practices (table 3). Other important factors that affect
whether adeposit is mined, but that are not included in this
assessment, are the demand for coal, the supply of coal from other
mines and the supply of competing fuels, environmental regulations,
transportation infrastructure, coal quality, and land ownership.
Future advancesin mining technology or significant increasesin the
price of coa could alter the availability of resources for mining.

Table 3. Criteria used to delineate coal available for underground
mining in the Vincennes Quadrangle

* Minimum seam thickness: 3.5 feet
* Minimum interval between seams: 40 feet
* Extractable tonnage of Danville Coal under sandstone channels
reduced 25% due to erosion and adverse mining conditions.
* Minimum size of mining block: 80 million tons in place
* Land use restrictions
No mining within 200 feet of:
towns
cemeteries
churches
selected highways

Danville Coal The Danville Coal is3.5to 5 feet thick throughout
alarge portion of the quadrangle (see Thickness of the Danville
Coal). Thinner areas of coa are found near the southeast edge of the
guadrangle and underlying and adjacent to a paleochannel that
roughly bi-sects the quadrangle from southwest to northeast. The
coa was mined from 1897 to 1907 at the Prospect Hill Mine at the
city of Vincennes. No map of the workingsis available; the mine
outline shown represents the approximate area of mining. A total of
144,565 tons were produced (Weir and Powell 1967). The Danville
Coal in this mine was described as“asolid coal of very irregular
thickness, varying from 1.5 ft to 3.5 ft in thickness, with an average
of about 3 ft or alittleless. The coa issaid to make agood ded of
ash, but not to clinker" (Blatchley, 1898).

The Danville Coal isoverlain by a sequence of shale, siltstone, and
sandstone. These sediments are part of alarge clastic wedge that
was deposited after the peat was drowned by marine waters
(Treworgy and Jacobson, 1986). Sandstone, probably fill from an
ancient erosional channel, lies directly on the coal along anarrow,
linear zone extending northeastward across the center of the

guadrangle. Within this zone are local areas where the coal isthin, due

probably to erosion. Drill holes are spaced too far apart to
accurately delineate the extent of these eroded areas. Based on
mining experience in similar settingsin other parts of the

[llinois Basin, mining conditions within this zone are expected to be
more difficult than adjacent areas. Approximately 25% of the coal
within this zoneis projected to be at least partially eroded, too thin
for mining, or have adverse mining conditions.

Original resources of the Danville Coal are 275 million tons (table
1). Of these resources, 207 million tons (75% of original resources)
are estimated to be available for mining (fig. 3 and table4). Land
use, primarily development associated with the city of Vincennes,
restricts the mining of 42 million tons (15%) and technological
factors (coal lessthan 3.5 feet thick and adverse mining conditions)
restrict 26 million tons (10%). About 0.4 million tons (<1%) have
been mined, lost in mining, or left as pillars.

Jamestown, Herrin, and Hymera Coals The Hymera Coal is
recognized throughout the Indiana coal field. In Knox County,
including the Vincennes Quadrangle, it commonly is described as
having two benches. Harper (1994) reports that throughout Knox
County, the upper bench is commonly the thicker of the two; with an
average thickness of 4.6 feet, while the thicknesses of the lower
bench and parting average 1.6 and 2.7 feet, respectively. The upper
bench, mapped in Illinois as the Jamestown Coal, is greater than 5.5
feet thick in the Vincennes Quadrangle, but thins to only atrace about
15 miles west of the stateline. The lower bench, correlated asthe
Herrin Coal, thickens to the west and isthe largest resourcein
[llinois. Theinterval between these coasin the Vincennes
Quadrangle ranges in thickness from 0.3 feet to about 4 feet and is
commonly more than 1 foot thick. Theinterval isdescribed in
drillerslogs as black shale, blue shale, lime, limestone, and shale and
lime. Gamma/density logsin the quadrangle show a high gamma
reading in thisinterval, characteristic of marine black shales. For this
study, the Jamestown and Herrin Coals were treated as separate
beds. The Jamestown Coal ranged from about 6 feet thick in the
northwest quarter of the quadrangle to less than one foot thick in
southern parts of the quadrangle (fig. 4a). No resources were
mapped in this study for the Herrin Codl (i.e. lower bench of the
Hymera) because the parting is too thick to alow economic mining of
both seams as a single unit, consequently any underground mining is
likely to be of the Jamestown Coal, the thicker of the two benches.

The interval between the Jamestown Coa and the overlying Danville
Coal ranges from just over 10 feet to almost 40 feet thick and
consists of shale, siltstone, sandstone, and claystone. At the
Prospect Hill Mine, the Jamestown Coal was from 13 to 18 feet
below the Danville. Although the Jamestown was thicker than the
Danville at thislocation, it was not mined. Blatchley (1898)
reported that the coal at this|ocation was “so broken up and with
such a soft roof as not to be workable." This thickness and
composition of interburden is considered to be too weak to allow
mining both the Danville and the Jamestown Coals. Because the
Danville Coa has alower sulfur and ash content, it islikely to be the
preferred coal for mining wherever it is more than 3.5 feet thick.

Resources of the Jamestown Coal are 252 million tons (table 1).
None of these resources are considered to be available for mining
(fig. 4b and table 4). Land use restricts 42 million tons (17% of the
original resources). Technological factors, the thin interburden
between the Jamestown and the Danville Coadl, thin coal, and small
mining blocks, restrict 211 million tons (83%).

Springfield Coal The Springfield Coal is less than 3.5 feet thick
throughout much of the Vincennes Quadrangle and is more than 4.5
feet thick in only afew test holes (fig. 5a). Resources of the
Springfield Coal are 215 million tons (table 1). About 77 million
tons (36% of the original resources) are considered to be available
for mining (fig. 5b and table 4). Land use, primarily the city of
Vincennes, restricts mining of 36 million tons (17%), and
technological factors (thin coal and small mining blocks) restrict 101
million tons (47%).

Survant Coal Unlike the other coals mapped for this report, the
Survant Cod is not consistently identifiable on oil-test resistivity
logs. Consequently, the Survant Coal has been mapped in only a
limited area using the information from coal test holes and gamma
density logs from oil test holes (fig. 6). About 59 million tons of
resources have been mapped (table 1). None are considered
available for mining.

Seelyville Coal The Seelyville Coal commonly contains one or
more partings in the middle or upper part of the seam that range in
thickness from afew inchesto severa feet. Where lessthan afoot
thick, partings may be difficult to identify or measure with a
geophysical log. The thickness map of the Seelyville depicts
minable coa thickness (fig. 7a). Where the coal wasin two benches
separated by athin parting (less than about 1 foot), the total coal
thickness was mapped. Where the parting was more than about 1
foot thick, only the thicker bench of coal was mapped. Inthe
northern portion of the quadrangle, where the Seelyville consists of
two or more thin benches of coal separated by partings 1 foot or
more in thickness, the coal was mapped as less than 2.5 feet thick in
thisarea. The coal isthicker and the partings thinner in the southern
portion of the quadrangle.

Total resources of the Sedlyville Coa are 174 million tons (table 1).
Slightly more than 87 million tons (50% of the resources) are
available for mining (fig. 7b and table 4). Land use restricts 42
million tons (24%) and seam thickness and block size restrict 45
million tons (26%).
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Figure 5b. Availability of the Springfield Coal
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