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thickness of 3.8–5.1 m. In total, the Saddle Beds 
reach up to 32.0 m in thickness. The seams 504 
and 510 are assumed to be the key seams char-
acterized by the most stable form.
In the area of Gliwice (Figure 2), the thickness 
of the Saddle Beds which has formed as a result 
of the splitting of the 510 seam reaches ≈ 220 m 
and the following groups may be distinguished:

―― Szczęsny – seams from 501 (with a thickness 
of ≈ 5 m) to 504,

―― Pelagia with 505–506 seams in the form of 
lenses,

―― Chrobry, that is the 507–510 seams.
The total thickness of the seams in these groups 
reaches 28 m, while the thickness of the 510 
seam exceeds 6.3 m.
In the area of Bytom (Figure 2), the thickness 
of the Saddle Beds (including the 501, 503, 
504, 506, 507, 509 and 510 seams) reaches 
80–150 m.
In the south-western part of the basin (Jastrzę-
bie region), the thickness of the Saddle Beds 
reaches 240–290 m [2].

Coal quality in the 510 seam

The seam encompassing such a great area in-
cludes coal characterized by high variability of 
quality understood as values of quality param-
eters (Figure 5).

The Wa moisture content changes in steps and 
ranges from 0.7 % to 2.6 % (with one exception 
of 5.1 %) and by averaging the changes, a weak 
falling tendency in the southern direction may 
be noted. This may speak for the occurrence of 
a weak and slightly irregular Schürmann’s rule 
manifestation – the regular decrease of mois-
ture with the depth of the seam presence.
The Ad ash content in the area of power coals 
varies in the range between 2.8 % and 7.0 %, 
exhibiting a mean value of 5.3 %. Significantly 
higher values, however, have been noted in the 
area of coking coals.
The Vdaf volatile matter content is character-
ized by a regular decrease in the western and 
southern directions – from 38.7 % to 21.7 %. 
This may be the evidence of the manifestation 
of Hilt’s law – a regular decrease of Vdaf along 
the depth of the seam presence.
The GCVdaf gross calorific value exhibits a weak 
growing tendency from 34.8 MJ/kg to 36.6 MJ/
kg (departure from this regular tendency is ob-
served only in the regions of Jaworzno and By-
tom). The CVdaf calorific value changes similarly, 
which is a direct result of the relation between 
the two parameters (calculation of the values of 
both these parameters).
Surprisingly, the St

d total sulphur content also 
exhibits directionality of changes. A weak 
growing tendency is observed in the direc-
tion from the east to the west and south, 

Figure 4: Schematic drawing of the distribution of saddle beds in the USCB, as provided by different authors [2, 6, 10, 12, 13], 
simplified and altered.
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Figure 5: Changes in the quality parameter values of the coal from the 510 seam.
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from 0.2 % to 0.5 % (the high value of this pa-
rameter in the region of Jaworzno and Kato-
wice constitutes an exception).
Coking indicators, caking capacity in line with 
the Roga Index and the FSI free swelling index 
exhibit a similar character of changes. The RI 
values initially increase from 29 to 80 and sub-
sequently decrease to 45 and 49. The FSI val-
ues, however, increase from 1 to 8 ½, and sub-
sequently decrease to 2 and 5.
In case of dilatometric indicators relating to 
contraction, a growing tendency in the area of 
power coals from the east to the west may be 
observed – from 25 % to 36 %. In the area of 
coking coals, the values of this parameter are 
lower – in the range of 22–23 %.
The R reflectance values in the area of power 
coals increase from the east towards the west 
from 0.50 % to 1.04 %.
As mentioned earlier, the thickness of the 510 
seam decreases in the western direction. In 
the region of Jaworzno it is 24 m in thickness, 
and subsequently the thickness decreases to 
approximately 10 m and 8 m in the region of 
Katowice. The minimal thickness – that is 2.8 m 
– has been found in the region of Bytom. In the 
southern part of the USCB, in the area of cok-
ing coals, the thickness of the seam initially in-
creases to 11 m and subsequently decreases to 
6.5 m in the region of Jastrzębie.
Figure 5 schematically presents also the varia-
tion in the coal rank. It seems that these chang-
es occur in steps with a growing tendency in the 
southern direction. In the eastern and central 
part of the USCB, power coals dominate, while 
in the SW part coking coals occur.

Conclusions

The 510 seam is one of the key seams of the 
Upper Silesian Coal Basin from the geological 
point of view.
Its most characteristic quality is its thickness, 
which reaches even 24 m in the NE part of 
the USCB (the Jaworzno region), representing 
the entire profile of the Saddle Beds, which, in 
terms of number of seams, develop fully only in 
the western direction.

A weak occurrence of the Schürmann law and a 
more distinct occurrence of the Hilt’s law is ob-
served. The ash content is considerably differ-
ent in the region of occurrence of power coals 
(lower values) as compared to the region of 
coking coal occurrence (higher values). Also a 
slight yet regular increase of the calorific value, 
the gross calorific value and the total sulphur 
content is observed in the direction from the 
east to the west and south. As far as the coking 
properties are concerned, lower values are ob-
served in the east and the west, while the high-
est values are characteristic to the centre of the 
USCB (the region of Katowice).
The thickness of the 510 seam decreases from 
24 m in the east to 3.8 m and 2.8 m in the west 
and north. In the south, the thickness of the 
seam reaches the value of 6.5 m and 11.0 m.
A schematic draft of the changes in the coal rank 
allowed to indicate the fact that the changes oc-
cur in steps. In the eastern and central part of 
the USCB, power coals dominate, while in the 
SW part coking coals occur.
The article gives consideration only to mean 
values of the parameters regarding the whole 
deposit areas (occurring in the regions of par-
ticular cities), so that the ranges of the chang-
es and the areas of occurrence of coals (in the 
view of coalification), are probably broader 
than presented in the work.
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