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COAL QUALITY VARIATION AND COALBED GAS CONTENT IN 

BOREHOLES SDH-383 AND SDH-384 IN POSEY COUNTY, INDIANA 

Maria Mastalerz and Erik P. K vale 

ABSTRACT 

This report presents quality and gas content of coals from boreholes SDH-383 and SDH-
384 in Posey County, Indiana. Moisture content of the coals ranges from 4.96 percent to 
11.29 percent in SDH-383 and from 4.17 percent to 13.67 percent in SDH-384. Sulfur 
content is generally high, ranging from 1.82 percent in the Survant to 8.39 percent in the 
Holland coal in SDH-383 and above 3 percent in SDH-384. Ash content ranges from 8.28 
percent in the Buffaloville Coal to 22.76 percent in the Colchester in SDH-383 and from 
7.31 percent to 17.64 percent in SDH-384. Vitrinite reflectance in SDH-383 ranges from 
0.49 to 0.66 percent, classifying the coals as high volatile bituminous C and Brank. The 
gas content of the coals in boreholes SDH-383 and SDH-384 seems to result from the 
combination of two factors: coal rank and associated elastic lithologies. Coal rank seems 
to influence gas content in the upper part of the section (the Carbondale Group). In the 
lower part of the section (Raccoon Creek Group), gas depletion owing to migration into 
surrounding sandstones may be the main factor influencing the total gas content. 

1.0 INTRODUCTION 

Posey County, located in the far southwestern corner of the state, is the area in 

Indiana where Pennsylvanian sediments occur at the greatest depth. This depth has been 

one of the reasons why there has been no coal mining in this part of the state. As a result, 

limited geologic and coal quality information is available from this area. Yet this area 

contains significant coal resources and the thickest and most complete Pennsylvanian 

section. Lithologic and stratigraphic information, as well as coal quality, from Posey 

County are valuable not only for the understanding of local geology, but also to compare 

with other counties in Indiana and the neighboring areas in Kentucky and Illinois (Fig. 1 ). 

Knowledge of the stratigraphic section in Posey County is useful for correlating 

stratigraphic sequences and for reconstructing the paleogeographical setting during the 

Pennsylvanian in Indiana. 



The Posey County area is also interesting from a coalbed gas viewpoint. It 

contains thick coal seams favorable for coalbed gas development. The thick Pennsylvanian 

section is also very suitable to study changes in coal rank and coalbed gas content with 

depth. Data on coalbed gas in Posey County are available from 4 locations (Harper, 

1991) and they show a range of values, suggesting complex controls on coalbed gas. For 

example, for the Seelyville Coal Member gas content ranges from 78 to 142 standard 

cubic feet per ton (scf/ton). Data presented in this report come from two boreholes: SDH-

383 and SDH-384 located in Posey County (Fig. 1), and are part of the larger dataset 

obtained from these boreholes. 

2.0 METHODOLOGY 

Borehole SDH-383 was drilled to 1750 ft and the coring interval was from 395 to 

1278.6 ft. Borehole SDH-384 was drilled to 799.6 ft and cored from 333 down. Cores 

were described using the classification code described in "Corebook of Pennsylvanian 

Rocks in the Illinois Basin" (Barnhill and Zhou, 1996). In addition to the full suite oflogs, 

a geochemical logging tool was run over selected depth intervals. About 200g-sample 

from each foot of both cores was analyzed for all major and selected minor elements. 

Coal samples were put into 1- or 2-foot desorption canisters after arriving at the 

surface. Desorption measurements were initiated in the field using a volumetric 

displacement apparatus and standard gas desorption procedure described in "A Guide to 

Determining Coalbed Gas Content" (Gas Research Institute, 1995). The volume of gas 

that displaced fluid ( called "desorbed gas") was recorded first at the field lab 
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Figure I. Location of boreholes SDH-383 and SDH-384 in Posey County, Indiana. Grey area shows the 
extent of the Pennsylvanian sediments in the Illinois Basin. 
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temperature, and later, after samples were transported to the lab, at room temperature. 

Recording desorbed gas was discontinued when several consecutive measurements 

indicated that less than 10 ml of gas was released. After the gas desorption had been 

completed, the sample in a canister and an empty canister were weighed to obtain the 

weight of the coal. 

Lost gas content, desorption rates, and total gas contents were calculated using 

Desorption Data Analysis Software of Gas Research Institute available from "A Guide to 

Determining Coalbed Gas Content" (Gas Research Institute, 1995). In this report, a dry­

mineral-matter-free basis is used to report gas content. In addition, gas content was also 

calculated on a raw basis, using the following equation: 

Gcraw = 32.037 (VJmsraw) where: 

Gcraw = raw gas content, scf/ton 
Vt = total volume of gas, standard cc 
Msraw = raw sample mass, g 

Our calculations of total gas content include residual gas content assumed to be 

15 percent of the desorbed gas content; no residual gas determinations were conducted. 

Coal samples after gas desorption were split and one portion was submitted for 

proximate, calorific value, and ash compositional analyses (performed at Standard 

Laboratories), the second portion was prepared for petrographic analysis, maceral 

composition, and vitrinite reflectance (performed at the Indiana Geological Survey), and 

the third split was sent for trace element analysis to the United States Geological Survey 

(USGS) laboratory. 
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3.0 CHARACTERISTICS OF THE COALS 

3.1 Coal quality 

Figures 2 and 3 present a lithological section and geophysical logs of borehole SDH-383, 

with the coal seams or their positions (in case the coals were absent) identified. In 

borehole SDH-383, coal seam thickness varies, with the Herrin, Springfield, and Seelyville 

being the thickest seams (Table 1). Moisture content of the coals ranges from 4.96 

percent to 11.29 percent (Table 1) and, although there is a general decreasing-downward 

trend, a large scatter in moisture content values occurs in the borehole (Fig. 4). Sulfur 

content is generally high, ranging from 1.82 percent in the Survant to 8.39 percent in 

Holland coal. Ash content ranges from 8.28 percent in the Buffaloville Coal to 22. 76 

percent in the Colchester. Both sulfur and ash change erratically in the borehole, but there 

seems to be a strong positive correlation between these two parameters (Fig. 4). Heating 

value (Btu/lb) on a dry-mineral-matter-free basis is relatively uniform (13821 to 14715). 

Borehole SDH-384 shows a range of coal seam thickness from 0.8 to 10 ft (Table 

1). Moisture content ranges from 4.17 percent to 13.67 percent and, similar to SDH-383, 

shows a general decrease downward (Fig. 5). Sulfur content is high, above 3 percent, 

with one exception of the upper bench of the Seelyville (Table 1). Changes in sulfur 

content in the borehole section follow those in SDH-383, with lower values for the 

Danville, higher for the Springfield, etc. Ash content ranges from 7.31 percent to 17.64 

percent, and with an exception of a few seams, follows the vertical trend of sulfur content 

(Fig. 5). Heating value on a dry basis shows a strong relationship to ash content, whereas 
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Table 1. Proximate analysis of coal samples and thickness of the seams. 
SDH 383 

Sample Depth (ft) Moisture(%) Ash dry(%) S dry(%) Btu dry Btu daf Coal Seam thick (ft) 
C98126-1 494.4-495.3 11.29 10.6 3.92 12770 14284 Danville 2.9 
C98126-2 505.7-506.4 8.67 20.7 5.52 10688 13821 Hvmera 0.7 
C198126-3 546.3-548.3 10.68 10.47 4.12 12751 14242 Herrin 5.8 
C98126-4 625.6-627.6 8.45 15.84 8.22 11782 14000 Springfield 2.6 
C98126-5 740.4-742.7 8.61 14.19 4.22 12122 14127 Houchin Creek 2.3 
C98126-6 791.8-792.8 10.56 11.92 1.82 12678 14394 Survant 1 
C98126-7 867 .5-868.4 4;96 22.76 8.45 10961 14191 Colchester 0.9 
C98126-8 896.6-897.6 7.89 11.28 6.29 12819 14449 Seelyville 1.5 
C98126-9 905-907 5.59 15.34 7.91 12083 14272 Seelyville 3.7 
C98126-10 970.35-971.35 8.58 21.74 8.39 11191 14300 Holland 1 
C98126-11 1124-1125 6.73 8.28 5.23 13497 14715 Buffaloville 1.15 

00 C98126-12 1178.2-1179.2 8.45 15 3.11 12313 14486 Lower Block 1.65 

SDH 384 
Sample Depth (ft) Moisture(%) Ash dry(%) S dry(%) Btu dry Btu daf Coal Seam thick (ft) 
C98126-13 343. 7-346.5 10.72 10.89 3.05 12815 14381 Danville 2.8 
C98126-14 383.3-385.9 13.67 10.05 4.66 12860 14297 Herrin 2.6 
C98126-15 475.8-479.3 9.19 17.64 7.22 11447 13899 Springfield 3.5 
C98126-16 584. 7-586.8 7.77 16.69 4.09 11910 14296 Houchin Creek 2.1 
C98126-17 621.95-623.65 7.32 15.08 7.68 12262 14439 Survant 1.7 
C98126-18 633.65-634.9 9.73 10.68 3.64 12957 14506 Colchester 1.25 
C98126-19 745.4-751.4 10.87 7.31 1.23 13441 14501 Seelyville 6 
C98126-20 755.0-759.0 9.35 13.08 5.51 12458 14333 Seelvville 4 
C98126-21 785.6-786.4 4.17 17.59 8.25 11719 14220 Davies? 0.8 



on a dry-mineral-matter-free basis is very similar to the values in SDH-383, indicating the 

same rank of the coal. 

Chemical composition of ash in coal in boreholes SDH-383 and SDH-384 is 

presented in Table 2. In both boreholes, SiO2 is the major component of the ash, ranging 

from 11 percent to 47 percent in SDH-383 and from 21 percent to 45 percent in SDH-

384, and generally correlates with the ash content (Table 1). Other abundant oxides, 

AlzO3 and Fe2O3, also vary significantly between the coal seams. Fe2O3 reveals a strong 

negative correlation with SiO2 at both sites (r of - 0.91and -0.96). 

3.2 Trace elements 

Concentrations of all the trace elements determined for the coals are presented in 

Table 3, whereas Figures 6 and 7 graph Pb, Se, and Hg concentrations for SDH-383 and 

SDH-384, respectively. In SDH-383, coals at depths below 970 ft (Brazil and Staunton 

Formations) have higher concentrations of Ni and Pb than coals at shallower depths. 

Elements of high environmental concerns, such as Se and Hg, are generally low, but 

variable. Selenium ranges from 1.7 (Herrin) to 12 ppm (Colchester) in SDH-383 and 

from 1.1 (Danville) to 4.3 ppm (Springfield) in SDH-384 (Table 3, Figs. 6 and 7). 

Mercury ranges from 0.06 to 0.49 ppm in SDH-383 and from 0.02 to 0.41 ppm in SDH-

384, with the highest values for the Springfield coal (Figs. 6 and 7). 

3.3. Petrographic composition andvitrinite reflectance 

Petrographic composition of the coals is presented in Table 4 and in Figure 8. In 

borehole SDH-383, two major characteristics with regard to maceral composition can be 

distinguished. The upper part of the section is characterized by relatively high vitrinite 
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Table 2. Chemical composition of ash in coal samples. All compounds in weight percent of ash. 
SDH 383 

Sample Depth (ft) Na2O SiO2 A12O3 cao MgO 1<20 Fe2O3 TiO2 
C98126-1 494.4-495.3 0.76 34 15 6.5 0.87 2 29 0.82 
C98126-2 505.7-506.4 0.77 41 16 3.6 0.78 2.1 26 0.98 
C198126-3 546.3-548.3 0.77 38 17 4.3 0.68 1.9 28 0.95 
C98126-4 625.6-627.6 0.33 23 9.3 4.8 0.32 0.9 49 0.53 
C98126-5 740.4-742.7 0.77 47 17 1.9 0.84 2.4 21 0.85 
C98126-6 791.8-792.8 0.86 46 23 2.5 1 2.6 15 0.88 
C98126-7 867.5-868.4 0.38 28 · 11 6.2 0.54 1.1 37 0.36 
C98126-8 896.6-897.6 0.46 19 8.5 5.4 0.45 1 47 0.4 
C98126-9 905-907 0.33 19 10 6 0.4 0.94 52 0.54 
C98126-10 970.35-971.35 0.71 32 14 1.3 0.85 2.6 42 0.71 
C98126-11 1124-1125 0.39 11 5.6 7.9 0.33 0.11 54 0.29 
C98126-12 1178.2-1179.2 0.83 42 22 2.5 0.52 2.1 21 1.2 

SDH 384 
Sample Depth (ft) Na2O SiO2 Al2O3 Cao MgO 1<20 Fe2O3 TiO2 
C98126-13 343.7-346.5 0.96 41 19 4.5 1.1 2.8 19 0.96 
C98126-14 383.3-385.9 0.7 35 17 1.3 0.64 1.7 32 0.87 
C98126-15 475.8-479.3 0.37 21 9.2 9.2 0.44 1.1 40 0.5 
C98126-16 584.7-586.8 0.72 39 14 7 0.79 2.3 16 0.67 
C98126-17 621.95-623.65 0.58 25 15 1.8 0.37 1.2 49 0.65 
C98126-18 633.65-634.9 1.2 33 18 0.47 0.57 1.9 28 0.95 
C98126-19 745.4-751.4 2.1 45 24 1.2 0.67 2.2 9.2 1.2 
C98126-20 755.0-759.0 0.75 28 13 6.9 0.49 1.5 32 0.75 
C98126-21 785.6-786.4 0.48 29 12 3.3 0.43 1.3 40 0.71 

P2O5 Coal 
0.36 Danville 
0.65 Hymera 
0.14 Herrin 
0.11 Springfield 
0.12 Houchin Creek 
1.10 Survant 
0.22 Colchester 
0.31 Seelvville 
0.14 Seelvville 
0.13 Holland 
0.12 Buffaloville 
0.13 Lower Block 

P2O5 Coal 
0.16 Danville 
0.14 Herrin 
0.17 Springfield 
0.07 Houchin Creek 
0.26 Survant 
0.18 Colchester 
0.60 Seelyville 
0.10 Seelvville 
0.19 Davies? 
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Figure 4. Moisture, sulfur, and ash contents in the coals of borehole SDH-383. 
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Table 3. Trace elements (in ppm) in coal samples. Hg and Se is on whole-coal-basis and other elements are on ash basis. 
SDH-383 

Sample Depth (ft) Nb Ni Pb Rb Sb Sc Sn Sr Te Th Tl u V y Zn Zr Ash 
C98126-1 494.4-495.3 30 170 200 150 10 32 <10 310 <2 16 23 33 300 52 170 240 11.40% 
C98126-2 505.7-506.4 40 450 730 140 62 41 10 190 2 12 6.3 36 960 62 2700 640 22.90% 
C198126-3 546.3-548.3 20 89 43 150 7.6 29 10 110 2 17 13 13 460 39 180 190 10.10% 
C98126-4 625.6-627.6 10 86 150 68 12 14 10 76 2 11 42 10 120 22 140 100 16.00% 
C98126-5 740.4-742.7 20 88 75 160 27 18 10 100 2 13 12 61 140 40 140 120 15.60% 
C98126-6 791.8-792.8 30 220 68 200 9.3 47 10 2600 2 24 4.2 11 420 76 450 230 12.10% 
C98126-7 867.5-868.4 20 160 200 77 30 25 10 220 2 26 15 59 870 75 2100 99 24.10% 
C98126-8 896.6-897.6 10 66 700 83 2 16 10 120 2 10 5.8 4 76 64 50 38 12.10% 
C98126-9 905-907 10 39 46 69 2 12 10 100 2 8 38 4 83 37 500 82 15.40% 
C98126-10 970.35-971.35 20 170 2100 170 4.8 31 10 91 2 9 12 9.5 180 33 100 140 20.90% 
C98126-11 1124-1125 8 580 1200 6.5 19 17 10 170 2 8 8 2 53 72 7500 19 8.90% 
C98126-12 1178.2-1179.2 20 270 1000 150 9.2 37 10 160 2 22 5.7 8.6 270 65 94 170 14.30% 

SDH-384 
Sample Depth (ft) Nb Ni Pb Rb Sb Sc Sn Sr Te Th Tl u V y Zn Zr Ash 
C98126-13 343.7-346.5 30 110 45 210 3 37 10 180 2 18 15 11 260 43 460 180 11.20% 
C98126-14 383.3-385.9 20 120 46 130 5.8 25 10 120 2 14 12 7.2 230 51 230 170 9.30% 
C98126-15 475.8-479.3 10 58 40 77 12 14 10 76 2 10 29 20 290 23 230 83 20.20% 
C98126-16 584.7-586.8 20 51 20 180 12 20 10 110 2 15 11 23 180 33 69 110 17.70% 
C98126-17 621.95-623.65 20 350 720 97 5.9 47 10 400 2 10 14 27 250 65 710 310 14.60% 
C98126-18 633.65-634.9 40 500 260 150 13 48 10 380 2 16 8.6 6.4 380 46 210 350 11% 
C98126-19 745.4-751.4 30 150 86 180 7.2 34 10 540 2 18 2 6.7 320 87 640 250 7.10% 
C98126-20 755.0-759.0 20 42 20 100 2 32 10 120 2 15 15 21 200 58 120 130 13.10% 
C98126-21 785.6-786.4 30 130 100 81 18 41 10 190 2 17 11 15 220 18 350 360 17.90% 



Table 3. Trace elements (in ppm) in coal samples. Hg and Se is on whole-coal-basis and other elements are on ash basis. 
SDH 383 

Sample Depth (ft) Se Hg Ag As Au B Ba Be Bi Cd Co Cr Cs Cu Ga Ge Li Mn Mo Nb 
C98126-1 494.4-495.3 2 0.16 3 359 10 920 330 22 2 3 40 150 11 71 32 93 54 830 120 30 
C98126-2 505.7-506.4 5.6 0.13 4 660 10 370 390 11 211 79 190 10 180 41 200 110 310 80 40 
C198126-3 546.3-548.3 1.7 0.1 2 40 10 1100 360 16 2 2 40 170 12 77 32 55 67 350 90 20 
C98126-4 625.6-627 .6 2.8 0.49 2 150 10 420 160 10 2 2 28 97 6 20 13 70 60 420 69 10 
C98126-5 740.4-742.7 4.5 0.11 2 130 10 770 310 17 2 1 40 110 13 70 23 63 55 170 130 20 
C98126-6 791.8-792.8 5.5 0.1 3 90 10 810 1000 23 2 3 95 160 21 260 43 110 140 290 19 30 
C98126-7 867.5-868.4 12 0.14 3 150 10 410 410 13 2 87 58 130 7 150 21 110 63 1300 190 20 
C98126-8 896.6-897.6 2 0.06 2 150 10 710 150 25 2 1 22 99 6 49 21 85 30 370 37 10 
C98126-9 905-907 2.9 0.12 2 20 10 480 150 10 2 13 19 100 6 42 14 28 64 540 30 10 
C98126-10 970.35-971.35 1.4 0.24 2 49 10 440 250 26 2 1 68 100 10 89 37 160 40 290 9.9 20 
C98126-11 1124-1125 5.1 0.18 2 400 10 510 72 53 2 30 81 89 0 78 29 170 25 300 11 8 
C98126-12 1178.2-1179.2 9 0.14 3 320 10 480 320 35 2 1 110 150 16 180 51 190 190 310 12 20 

SDH 384 
Sample Depth (ft) Se Hg Ag As Au B Ba Be Bi Cd Co Cr Cs Cu Ga Ge Li Mn Mo Nb 

C98126-13 343.7-346.5 1.1 0.09 2 130 10 1200 350 25 2 2 46 130 14 100 41 170 110 480 19 30 
C98126-14 383.3-385.9 1.2 0.12 2 53 10 940 270 21 2 1 47 140 12 76 33 26 69 250 93 20 
C98126-15 475.8-479.3 4.3 0.41 2 170 10 310 240 8 2 4 21 120 6 20 13 56 40 550 100 10 
C98126-16 584.7-586.8 2.8 0.07 2 79 10 460 240 12 2 1 30 100 13 49 22 68 41 270 79 20 
C98126-17 621.95-623.65 2.5 0.35 2 400 10 580 310 44 2 2 170 130 10 72 50 100 120 230 50 20 
C98126-18 633.65-634.9 2.5 0.22 3 340 10 710 330 60 2 2 120 200 13 160 53 210 100 120 9.4 40 
C98126-19 7 45.4-751.4 2 0.02 2 61 10 830 470 34 2 3 42 150 17 78 48 81 160 72 38 30 
C98126-20 755.0-759.0 2.4 0.08 2 30 10 440 210 14 2 1 23 110 8 40 24 11 79 360 34 20 
C98126-21 785.6-786.4 3.6 0.16 3 140 10 350 280 19 2 10 65 130 6 140 32 270 70 1100 64 30 
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Figure 6. Lead, selenium, and mercury contents in the coals of borehole SDH-383. 
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Table 4. Petrographic composition (in volume %) and vitrinite reflectance (R max in %) of coal. 

SDH-384 
Sample name Sample depth R. max Vitrinite Liptinite lnertinite Mineral Matter 
C98126-13 343.7-346.5 0.45 74.18 13.00 7.83 4.49 
C98126-14 383.3-385.9 0.53 79.36 8.49 8.33 4.33 
C98126-15 475.8-479.3 0.52 70.03 8.32 6.65 14.99 
C98126-16 584.7-586.8 0.51 76.02 8.33 8.33 7.32 
C98126-17 621.95-623.65 0.44 74.35 8.67 7.16 9.82 
C98126-18 633.65-634.9 0.49 74.85 12.00 8.83 4.15 
C98126-19 745.4-751.4 0.64 78.53 9.83 6.16 5.65 
C98126-20 755.0-759.0 0.54 77.69 8.83 7.66 5.82 

. C98126-21 785.6-786.4 0.52 75.20 9.49 9.66 5.66 

SDH-383 
Sample name Sample depth R.max Vitrinite Liptinite lnertinite Mineral Matter 
C98126-1 494.4-495.3 0.49 77.66 10.16 6.66 5.33 
C98126-2 505.7-506.4 0.55 72.02 10.99 8.66 8.32 
C98126-3 546.3-548.3 0.50 77.35 9.66 5.33 7.67 
C98126-4 625.6-627.6 0.50 75.02 8.66 9.66 6.65 
C98126-5 740.4-742.7 0.52 77.69 9.66 6.16 5.82 
C98126-6 791.8-792.8 0.58 77.35 10.00 6.66 6.66 
C98126-7 867 .5-868.4 0.49 71.85 10.83 6.83 10.50 
C98126-8 896.6-897.6 0.56 67.02 12.33 8.99 11.55 
C98126-9 905-907 0.50 69.35 10.17 11.99 8.50 
C98126-10 970.35-971.35 0.55 72.02 10.99 8.99 7.99 
C98126-11 1124-1125 0.66 67.36 12.49 10.66 9.50 
C98126-12 1178.2-1179.2 0.60 78.69 9.99 6.66 4.66 
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Figure 8. Maceral compositions of the coals (in volume percent). 



content (above 70%), from 8 to 11 percent liptinite content, and relatively low (usually 

around 6%) inertinite content. This part would include seams from the Danville to the 

Colchester (Fig. 8), which would encompass the entire Carbondale group. The lower part 

is characterized by the coals of lower vitrinite content (below 70% ), consistent liptinite 

content above 10 percent, and higher inertinite content. Mineral matter content is also 

higher, corresponding to higher ash content (Table 1 ). The exception from this regularity 

is the Lower Block that shows higher vitrinite content and lower mineral matter content. 

The coals of the lower part of the section belong to the Brazil and the Staunton 

Formations. In borehole SDH-383, only coals from the Danville to the Seelyville were 

available for study, and no such a difference could be observed. 

Vitrinite reflectance in SDH-383 ranges from 0.49 to 0.66 percent, classifying the 

coals as high volatile bituminous C and B rank. There is a general increase in vitrinite 

reflectance with depth (Fig. 11 ), although there are also additional small-scale variations 

of this parameter. Vitrinite reflectance changes erratically in borehole SDH-384 (Fig. 12). 

4.0 GAS CONTENT OF THE COALS 

Gas content of the coals changes erratically in the two boreholes studied (Fig. 9). 

In SDH-383, the Carbondale Group coals have a higher gas content than deeper coals of 

the Raccon Creek Group. Total gas contents on dry mineral matter-free basis from SDH-

383 ranges from 4.95 scf/ton for the Buffaloville to 97.64 scf/ton for the Survant (Table 

5) For SDH-384 it ranges from 52.21 scf/ton to 110.17 scf/ton (Table 6). No residual gas 

content was measured and it was assumed that it equaled 15% of the desorbed gas for all 

the samples in this study. This is an arbitrary value and when measured it may be 

19 



Table 5. Gas content of the coals from borehole SDH-383. 
Sample Id Depth (ft) Sorption Lost gas D+L Gas Total Gas Total Gas Coal 

time (hrs) (%) scf/ton, dmmf scf/ton, dmmf scf/ton, raw 
C98126-1 494.4-495.3 9.8 14.5 47.7 54.86 32.3 Danville 
C98126-1A 495.3-497.3 225.7 7 78.1 89.82 53.8 Danville 
C98126-2 505.7-506.4 n/a n/a n/a n/a n/a Hymera 
C198126-3 546.3-548.3 245.8 8.8 76.3 87.75 52.2 Herrin 
C98126-4 625.6-627 .6 135.4 7.1 80.2 92.23 54.1 Springfield 
C98126-5 740.4-742.7 201.7 8.1 65.6 75.44 46.4 Houchin Creek 
C98126-6 791.8-792.8 321.4 11.4 84.9 97.64 56.5 Survant 
C98126-7 867.5-868.4 79.9 9.2 43.5 50.03 27 Colchester 
C98126-8 896.6-897 .6 191 8.1 77.5 89.13 52.2 Seelyville 
C98126-9 905-907 90.5 13.7 70.4 80.96 46.4 Seelyville 
C98126-10 970.35-971.35 71.8 15 21.1 24.27 13.2 Holland 
C98126-11 1124-1125 1 43.6 4.3 4.95 3.1 Buff aloville 
C98126-12 1178.2-1179.2 26.9 14.4 18.9 21.74 13.7 Lower Block 
Note: D+L - desorbed plus lost gas 

Table 6. Gas content of the coals from borehole SDH-384. 
Sample Id Depth (ft) Sorption Lost gas D+LGas Total Gas Total Gas Coal 

time (hrs) (%) scf/ton, dmmf scf /ton, dmmf scf/ton, raw 
C98126-13 343. 7-346.5 115.7 13.9 50.6 58.19 35 Danville 
C98126-14 383.3-385.9 171 15.3 69.6 80.04 45.1 Herrin 
C98126-15 475.8-479.3 213 10.3 95.8 110.17 57.9 Springfield 
C98126-16 584.7-586.8 239.2 7.4 55.5 63.83 38.1 Houchin Creek 
C98126-17 621.95-623.65 221.1 6.8 81.5 93.73 57.2 Survant 
C98126-18 633.65-634.9 n/a n/a n/a n/a n/a Colchester 
C98126-19 745.4-751.4 98.5 11.7 45.4 52.21 33.5 Seelyville 
C98126-20 755.0-759.0 9.8 18.9 62.3 71.65 38.9 Seelyville 
C98126-21 785.6-786.4 n/a n/a n/a n/a n/a Davis? 
Note: D+L - desorbed plus lost gas 
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Figure 9. Gas content in boreholes SDH-383 and SDH-384 varying with depth. 
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different and variable between the seams, resulting in a different total gas content for these 

seams. For all samples, the gas desorption lasted two months; although the gas desorption 

rates in the last stage of desorption were low, it is expected that the gas present in coal 

samples was still significant. Therefore, the total gas contents presented in Table 5 are 

most likely somewhat underestimated. 

In SDH-383 for the coals of the Carbondale Group, gas content generally follows 

trends of vitrinite reflectance (Fig. 10), suggesting that the gas is of thermogenic origin. 

For the coals of the Staunton and Brazil Formations (Raccoon Creek Group) in the lower 

part of the section, this trend is no longer present; vitrinite reflectance increases and gas 

content decreases to very low values, which is also reflected in a negative correlation 

between gas content and depth and no correlation between gas content and vitrinite 

reflectance (Fig. 12). These relationships suggest that factors other than coal rank are 

responsible for the gas content in this borehole. The lower part of the section is rich in 

sandstones (Fig. 2) and the low gas content is very likely to be the result of gas depletion 

due to migration into surrounding porous elastic sediments. Similar depletion in gas 

content in close proximity to sandstone bodies has been found in Gibson County 

(Mastalerz and Kvale, 1999). In SDH-384, both gas content and vitrinite reflectance 

change erratically (Fig. 11) and no correlation between gas content, depth, and vitrinite 

reflectance exists (Fig. 13). 

No correlation has been detected between total gas content on a dry-mineral 

matter-free basis and ash content of the coals (Fig. 14). On a dry basis, there is a similar 

relationship between these two parameters. The lack of correlation is mainly a result of the 

gas depletion in the lower part of the section. If the two seams with depleted gas (Fig. 14, 
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encircled) are eliminated from the sample set, a negative correlation between gas content 

and ash is revealed. A negative correlation between coalbed gas and ash content -

documented from numerous areas indicates that it is primarily the organic matter that 

generates and stores the gas. No correlation exists for the gas content and moisture 

content for the coals studied (Fig. 15). 

In summary, the gas content of the coals in boreholes SDH-383 and SDH-384 

seems to result from the combination of two factors: coal rank and associated elastic 

lithologies. Coal rank, as expressed by vitrinite reflectance, is generally low and does not 

change much with depth. It does seem to influence gas content in the upper part of the 

section (the Carbondale Group) where changes in gas content mimic the changes in 

vitrinite reflectance, suggestingthe thermogenic origin of this gas. In the lower part of the 

section (Raccoon Creek Group), gas depletion into associated porous elastic rocks seems 

to be the main factor influencing the total gas content. 

5.0 CONCLUSIONS 

1. In boreholes SDH-383 and SDH-384, the coal quality parameters vary between 
seams. The thickest seams are the Danville, Springfield, and Seelyville. In general 
these are medium-ash, high-sulfur seams, with the Danville being the highest 
quality with regard to ash and sulfur content; 

2. Trace elements are within the range typical of the Illinois Basin coals. Of concern 
is the high (0.4-0.Sppm) mercury levels in the Springfield; 

3. Variations in the gas content of the coals in boreholes SDH-383 and SDH-384 
result from the combination of two factors: coal rank and associated elastic 
lithologies. Coal rank variations seem to influence gas content in the upper part of 
the section (the Carbondale Group). In the lower part of the section (Raccoon 
Creek Group), gas content is very low likely due to migration into associated 
porous elastic rocks. 
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