LIFFERENTIATION OF BCOME PENNSYLVANIAN
UNDERCJLAYS BY THEIR CLAY MINERAL
COMDPPOSITION
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Defferentiation of Underelays
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te identify the stratigraphic posi-
tion ol an underclay.

MerHOD

Sampling in the three counties
was lmited {o the upper third of
the nnderclay outerops, whieh range
in thickness from a few inches to
sevoral feef,

The clay mineral composition of
the underelay samples was deter-
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mined by X-ray diffraction, The
< 2 p eclay fraction was preparel
for analysis by oriented aggresate
teehnigques and was saturated with
cthylene giveol., X-ray diffraction
patterns of saturated samples are
shown in Figures 1 to 4.

The elay mineral composition of
the underclays Is given in terms of
the abundance (parts in fen) of
kaolinite, illite, and mixed-Jayer clay

minerals, in that order. An under
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Differentiation of Underclays 71

elay with a composition of 5-2-3, for
justance, contains 5 parls kaolinite,
9 parts illite, and 3 parts mixed-
Jayer minerals in 10 parts of < 2 4
clay fraction. These values were
determined by integrating the avea
auder each first order diffraction
peak  (kaolinite, 124720; iDite,
g8°26: mixed-layer material,
5-8.8720% and dividing the first or-
der peak value by the tolal area
represented by all elay minerals
present.

Ihsousson

1f the clay mineral composition
of any parlicular uwnderclay varies
greatly within a few square miles,
it has little valuye in stratigraphie
identification. However, if it can be
demonstrated that the elay mineral
pamposition Is distinetive and con-
gistent within that area, the composi-
tion may help to identify the un-
derclay.

Identificalion is made in the fol-
lowing manner, The elay mineral
compoxitions of a number of under-
elays of known stvatigraphie posi-
tions 111 a small avea are analyzed
and parficular note is faken of each
underelay baving a clay mineral
somposition that is distinet from ail
other underclays of different strati-
graphic position. The rock segquences
above and below the nnderclays are
then ohserved so that both elay min-
eral and stratipraphic data can be
used 1o charaeterize a particular un-
develay. Tf an underclay of uniden-
tified sfratigraphic position is then
found in the same small area where
wnderelays  of  identified position
vere sawpled, and if the elay min-

aral composition and siratigraphic
sequence above and below the un-
identified underclay are similar to
those of an identified underclay, then
the vnknown nnderclay can be iden-
tified.

Some of the nnderelays of the
Caseyville, Abbott, and Spoon For-
mations were found {o have distine-
tive clay mineral eompositions.
Three different groups of elay min-
eral assemblages were observed. The
characteristie clay minerals, the
abundance of kaolinite, illite, and
mixed-luyer material, and the strati-
graphic position of each underclay
group are as follows:

Uroup I— High kaolinite, low illite;
Jow mixeddayer clay minerals;
0-2.3 ratio. HK.g. underclay of
Hermon Coal (Henry County)l.

C(roup TT—Kaolinite; illite; mixed-
layer clay minerals: 3-3-4 ratio.
.. nnderclay of ITermon Coal
{Mervcer Counily). Tnderelay of
eoals in Cascyville Formation
(RRock Tsland County)

Group lI—Tow kaolinite; low il-
lite; high mixed-layer clay min-
erals; 1-1-8 ratio. #.¢. underelay
below Sealiorne Timestone (Rock
Island Connty).

UspeBeray DBhiow THE SUATIORNE
LimistoNE (Rock lspaxp Couwry)

Underelays were sampled at two
localities (Fig. 1, samples 53 and
145} in Reek Island Counly where
the Seahorne Limestone indicates
their stratigraphic position. They
have a characteristic average clay
mineral composition of 1-1-8 {Group
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11T}, whieh is differeni from that
of all other underclays in the area.

The presonee of limestone nodules
a few feet above underelay sample
113 {Kig. 1) suggests that this un-
derelay also may lic under a thin
coul below the Beahorme Limestone.
The fact that sample 113 has a clay
nmiineral composition of 1-2-7, which
is similar to the composition of the
nnderelays of known stratigraphie
position meuntioned above, correbo-
rates the position of sample 113,

The stratigraphic position of sam-
ple 117 {(Vig. 1) could not he identi-
fied positively in the field, although
& position below the Seahorne Lime-
stone is suggested by its occurrence
sitghtly below the same elevation of
nearby onterops of fat-lying Sea-
horne Limestone. As sample 117 has
a clay mineral composition of 1-0-9
{Group II, TT1), very much like the
compositions of samples 53, 145, and
113, the possibility that it also may
oceupy a posilion under ihe coal
below the Sealorne Timestone is
strengthened.

UNDERCLAY OF THE HERmoN CoAL
{Henry Couxty)

The wunderclay of the Hermon
Coal in ITenry County has a dis-
tinctive clay mineral composition of
5-2-3, which was determined from
samples 119 and 73 (Fig. 2). The
striking featnre of ilhis undercay
iz tts high kaolinite eontent. In no
other underclay studied in this re-
gion was kaolinite so abundant.

Samples 35, 65, 70, and 74 (Fie.
2) were of unidentified stratigraphic
position. Sample 35 was taken at the
head of a small stream, at the mouth

of which ihe Rock Island (No. 1)
Coal crops oul. As the ¢lay of sam.
ple 3% lies slightly higher in the
stratigraphic section than the Rock
Island Coal, it possibly oecurs below
the Hermon Coal. In thig case, how-
ever, slraligraphic information alone
was not quite sufficient for identifi-

eation. 'The x-ray traces of the
unidentified elay were compared

with those of underclays already
known to oceur below the Hermon
Coal and were found Lo belong to
the same group. Although the elay
mineral eomposition alone was not
definite cvidence of posifion, in cases
such as this it adds weight to the evi-
dence provided by stratizraphic
data.

Parham (1962) observed that the
clay mineral composition of a par-
tleular underclay may vary {rom
place to place, in some instanees
changing from Group I to Group 1T
within a short distance. The use of
clay mincral compesition for identifi-
cation, therefore, is valid only n
small arcas where the variation i
known to be minor, For example
the underclay of the Hermon C(}a}
varies only slightly in a distance of
seven miles from {he position of sam-
ple 119 to the position of sample 73
and underclays with abundant kaoll-
nite within this area probably can
he considered to lie under the Eler
mon Coal. The clay below the Sear
horne Limestone also varies very
litlle in a distance of abont tour
miles (from the localion of sampk
145 to the loeation of sample 117
making it probable that clays with
a composition approximately 1-1-8
in this small area lie below the cosl
under the Beahorne Limestone,
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[INDERCLAYS OF THE Hermvon CoalL
(MEerCER (CounTty) AND Two
[TNDERCLAYS IN TIIE CASEYVILLE
FormaTioN (Rocex Isnanp
CouNTty)

Although a distinctive clay min-
eral composition may be useful
jdentifying a particular underelay,
anderclays of two different straligra-
phic positions may have similar clay
mineral composilions different from
thase of all other nnderclays in the
grea. Clay mineral composition is
still useful in identification in such
gases for confirming available strati-
graphic data,

The underclay of the Hermon
Cpal in Mereer County (Fig. 3) and
the underclays of two unnamed coals
(Fig. 4) all have a composition of
approximately 3-3-4  (Group II).
Robert M. Kosanke (personal com-
munication, 1961} has found spores
from these unnamed coals that are
gimilar to spores from eoals in the
Caseyville Tormation of southern
Illinois, and the eoals, therefore, are
presumed to be from the Caseyville
Formatiow. The two coals are sepa-
rated by approximately 10 feet of
varved, fan sandstone, which is a
eood marker bed. As no straliera-
phic names have yel been applied
to these coals, they will be referred
to here as the coal above the sand-
stone {upper coal) and the coal
below the sandstone (lower coal},

The underclays of the ITermon
Ceal in Mercer County lie above a
marker bed — the Soeville Limestone.
The Hermon Coal lies approximately
100 feet above the two coals in the
Caseyville Formation. Although the
clay mineral composition of the three

underclays is similar, the composi-
tions are still valuable in distin-
guishing among them when sufficient
stratigraphic information iy not
available. For example, samples 125
and 96 (Fig. 3) were taken from two
outerops where no distinetive mark-
er bed was present. The composi-
tion of these samples was approxi-
mately 334 (Group IT), which
indicates that they are definitely
below either the Hermon Coal in
Mereer County or the (aseyville
coals, Numerons outerops of known
stratigraphic position of the flat-
Iying Tlermon Coal oceur near and
at the same elevation as samples 125
and 96, whereas in this arca coals
in the Caseyville Formation lie 100
feet below the ITermon Coal. Thus,
it is reasonable to assume that sam-
ples 125 and 96 are from the under-
clay of the Hermon Coal. Here the
clay mineral data furnished a clue
to the stratigraphie position of the
underclay and the stratigraphic in-
tormation subsiantialed this posi-
tion. Used separately, neither set
of data offers snfficient. evidence for
identification; msed together, they
offer a reasonably certain stratigra-
phic identification.

SUMMARY

Clay mineral ecmposition, deter-
mined hy X-ray diffraction, may be
a useful snpplement to stratigraphic
data in identification of underclays.

The c¢haracteristic elay mineral
composition of an underelay of
krnown stratigraphic position must
firsl be identified. If the clay com-
position of the identified anderclay
remains reasonably consisteni in a
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small arca, it may then be compared
wilh the elay composition of an un-
derclay of unidentified stratigraphic
position within that same arca. If
the elay mineral compositions of the
underclays are similar and there is
reasonable similarity in their strati-
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graphic position, the undereclays ca
be assnmed to be the same unit.
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