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Coal Balls as an Index to the Constxtutlon of Coal* :
~ James M. Schopf < I
Tllinois Sta,te Geologwal Sum)ey, Urbama,

The’ Herrm (No. 6) ‘coal at Nashyille in central Washmgton County; =

“is on the whole fairly typical of what is known as “normally banded” bi-
tuminous coal. " In many places in the mine at Nashville there is in addition:
an upper bench: -of ‘coal which on close secrutiny seems to vary -considerably 5

.

from the rest of the bed. The coal is finely striated somewhat like clarain, £

but is considerably brighter than usual -and breaks ‘with a marked conchoidal -
fracture similar to'normal v1tra1n. It is apparent that this bench of the €02,
exhibits features commonly given as. ‘characteristic for: hand specimens of -
both of these coal constituents:: Mlcroscoplc ‘observations -on- thin. ‘sections

of the top coal reveal that it is composed to a large extent of ‘small vitrain- . -

ite bands ‘and lenticles: Waxy constituents such as spores and . cuticles' ar
rarer than in ordinary clarain and the cell structure is in.general mor:
obscure “than in ‘the usual v1tram1te observed .in thin sections' 'of - Illinoi
.coals. The coals balls found ‘in this ¢oal at Nashvxlle oceur almost exclusivel
in top coal of this character. L
. Bver since the unportant ‘paper by Stopes and Watson,
of  Calcareous. C
evident that co:
tion. Thus the
' a sample of th
ing-.coal;. In recent yea,rs a great deal ot attention has been glven to stud
f coal by use of thin sections, ‘and etehed £ she
. coal surfaces
very slight attenti on. toWard the eluéidation of. this subJect
would seem to. be - p»artlcula,rly suited to ;preclse studles relat'
posmon of coal ‘eam ’d‘he present study is based on- analys
preserved in ' the _hville coal balls.
- Seven coal b j“rangmg in size from one about 18 inches across do
to the smallest about 3 inches. in diameter were selected from the hund
‘or so whlch hayve cen wsectloned Nitrocellulose ‘peels” were prepared fr
the: sertloned su and the actual -studies ‘made from the peels. .One -
‘horizontal line a t}ne vertical line were ruled on peels from the smallest‘
coal balls; several es were ruled in each direction. on. the-larger si)ecx-.
mens. Care was'taken to space the rulings so each would transect new mny
terial with the exception of wheré the vertical and horizontal lines crosSe
1 1e. selection, of coal balls and subsequent . ruling was done.
with knowledge thdt some rather infrequent forms - were ‘present and an -
attempt was  include some representation of each of these. Aﬁa
‘random: sele¢ tion»*vmpld probably have caused some types of vegetaple Jn
_terial to be )mltte, It seemed better to avoid this possibility
percentage -of area ccupled by the rarer forms is ‘naturally qu e m A
glass millimeter ru,Le ‘was lald along the. ruled Jines and. clamped 1n pla.ce
with sprmg cllps ‘du ring ea,eh obserVatlon The peels-were examined: under
the low power Gree‘ ough type mleroseope, rthe plant. materi;d transécted‘
by theiruled line ‘was ¢ assu;ﬁed -and its dlstance in each case along t :
of obs?rvatmn recorded to-‘estimated tenths:of a m1111meter ~Over”
meters-of coal ball urfaces ‘were measured ‘in this- way. Plant
the- different; -cla were. then totaled . and the percentages -of 5
puted This data [preéented in the accompanymg block dlagram whmh is
. P’ublishéd by I‘mlsswn of the Chlef Tilinois State Geological S'g'jrvey
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largely self explanatory Percentages of the more 1nfrequent materla.ls (of;
less than 2 per cent in each case) are blocked in on a larger scale below
‘the 5 more frequent classes.: The different plant entitites are combined
according to the main groups of" plants to which' theéy belong in the smaller
dlagram at the lower right hand 51de of the cut. . .

, MATER‘IALS» N NA-sHvu_tE}iCOAL BALLS"™

-Psaronius_root material -

y . Medu(losa peholes
v Lycopod perlderm T T, v
Psaromus cortex -

1. 251 78 Tissues nof |denhfled

Fern maferlals ,(excludlng Psaromus)

R shenophylium - - 7 PLANT GROUPS
: : 25- .50 % :
- 45.38% Ferns (mosfly Psaromus)
| 22.18 %! Lycopods .
2 81%| Pteridosperms (mostly Medullosa)
Sphenophylls :

‘Lycopod fructifications -
Fusai‘ri

Medullosa rootlets
: v ... OTHER MATERIALS :

- Pferxdosperm seeds L : : F 20.59:% Unidentifiable debris -

s N B L

) Not identified"

,% Calamite o , ‘.6.2%1 Free;ca'lciie _
. * i

The most strlklng thlng 111ustrated by thls dlagram is the, predommance :

of root material. ‘Rootlets  (Psaronius and, Stigmarian)- form 51.01 ‘per cent-

of “the material transected a far. greater “percentage than any. other ‘indi-

vidual type of component. ‘The 1nfrequence of ‘woody -tissues is-also note- .

.worthy and is quite representative of coal balls from this locality. An ex-

" : planation for the finely striated bright Nashville: top coal probably is to be

found in the conjunction of these.two factors.  The rootlets are succulent .
and composed for the most part of delicate ‘parenchyma “cells. The thin-
walled cells enclose large air spaces and are: very ev1dently ‘compressible into
the charaeteristic vitrainite stmps shown by thin sections from the.-top coal.
These rootlets are lacking in “waxy parts 'such as leaves possess.  This, and
their manner of introduction-into the peat deposit by ramifying growth ‘may-
account for the dense compact naturé of the top coal which gives a good
conchoidal- fracture similar to that of haxd. specimens pf vitrain. ® :
Unidentifiable general debris-is an item of someé significance. This ma-
terial is in .the form 'of - disorgahized cell and tissue - fragments, “spores; .
fusain particles - .and 'small masses of humic and waxy material. It bears.a
. strong resemblance to ‘the. pulverized residue formed by work of: insects-
in decomposing vegetable matter\ "No. doubt a consxderable quantlty of this
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material enters. into the constitution of ordmary coal by filling the mter—

" stices. . The presernce of this materlal in coal contrlbutes to the difficulty - :

of precisely interpreting microscopic preparatlons of codl by direct observa- -
tion. “In coal balls-this comminuted portion is readily distinguished from -
the more complete plant parts. The amount of unidentifiable debris may -
- reflect "the degree to which deoomposmon was -active durlng early stagesv
of coal formation, :

The plant material in the coal balls has not been subject to a greater

degree. of packing than is evident in the uppermost layers of a modern
peat deposit. ‘Consequently many -interstitial spaces are filled with free cal-
cite. Such calcite areas frée of -plant. material amount to 6.2° per cent in
the specimens studied. This- space ‘would be completely eliminated by com-
paction later in the coal forming process Where calmte concretmns Were notv .
present.

The unldentlﬁa,ble debris, lycopod Ieaf mater1a.1 Medullo&a petloles and :
other minor-elements probably contribute in the normal formation of clarain
when not eﬁeotlvely dispersed by .a preponderance of rootlets. Any large :

slabs of homogeneous tissue either wood -or bark would form-a correspond-

,ing band of vitrain: As shown by the «coal Balls most of these latter tissues -
are too small in the Nashville material to form notable macroscopic bands
-of this sort. ~ Plant organs composed of heterogeneous tissues such as petioles
of, Medullosa probably never would produce normal vitrain bands- although
under the microscope the individual tissues would be classifiable as vitrainite.
“In general it is evident that tree ferns (Psaronius) dominated in forma- "
tion of the Nashville top coal and Lycopods are probably next in importance.
However it is somewhat misleading 'to assign importance: in coal formation
to particular plant groups as such. A truer relatlonshlpw would seém to be
manifest between ‘the. propornona‘te .amounts- of essentially similar tissues '
supplied for coal formation'by various plants of the coal swamp flora. Thep
Nashville coal-balls seem to indicate that a large amount of succulent root -
tissues were . included .in the top coal and it is very likely that thls Was._
influential in determining the character of this particular kind of coal.
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