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COVEL CONGLOMERATE, A GUIDE BED IN THE

PENNSYLVANTAN OF NORTHERN ILLINOIS®

H. B.. WILI_:MAN. »
Illinois State Geolbgical Survey, Urbana, Illinois

An. important guide bed in the Penn-
sylvanian system in Northern Illinois is a
thin but persistent iimestone conglom-
erate for which the name Covel is pro-
posed because of outcrops along “Covel
Creek south of Ottawa. - The Covel con-
glomerate is exposed at many places
along . Illinois - Valley .and tributary
streams between Morris and . LaSalle. It

also occurs near Cambridge, Galesburg,.

" Peoria, and Danville but has not been

found in the southern part of the State. '
A limestone conglomerate is reported to '

oceur at this horizon in central Iowa.
Stratigraphy.—The Covel conglomerate

occurs: at the top - of ‘the Summum

- cyclothem and a short distance. below

‘No. 5 coal in the overlying St. David

cyclothem. In the upper Illinois Valley
the conglomerate is underlain by light
greenish-gray calcareous clay of marine
origin and is overlain by 4 to 6 inches -

of dark gray thin-bedded shale contain-
~ing traces of plants and- impressions.- of

Bstheria and is probably a brackish or
fresh-water deposit. Farther west in the
Peoria and Cambridge areas this. shale is
replaced by .the underclay of No. 5 coal
and the conglomerate is overlain by. clay.
No similar conglomerate has been found
in the Pennsylvanian strata of northern
Illinois and the distinctive' character of
the bed enabled its correlation from out-

crops near Peoria and Cambridge across )

a 50-mile interval in which it is deeply
buried to outcrops in the upper Illinois
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. Valley near LaSalle. By reference to this
bed the absence of No. 5 coal in the up-
. ber Illinois Valley was established, and
- this fact, together with others, showed
that the “Second Vein” coal of ‘that re-
glon, - previously correlated with No. 5
coal of Western Illinois, should be cor-
related with the No, 6 coal.
Thickness. — The ~conglomerate - varies

from a trace to about 1 foot thick but is -

usually % inch to 2 inches.thick. It is
notably lenticular so that it is discon-
tinuous in almost every outcrop but is
entirely absent in few outerops. '

. i .

'Fig. 1—Typical specimen of Covel

- . conglomerate.

Size of pebbles.—The largest pebbles in
the conglomerate . are usually -1 to 2

inches in diameter, but cobbles as large:

as 6 inches in diameter have been found.
The conglomerate contains few fine sand
graing and grains smaller than % mm.
in diameter are not common. At places

the coarse sand grains predominate and

the :bed is a pebbly sandstone. .
Composition.—Usually more than 75 per
cent of the pebbles and sand grains are
composed of- yery fine-grained dense
limestone which contains few impurities.
- Pebbles of siliceous and argillaceous lime-

- 'stone are present at most places and.

fragments of ca,:lcareous silty clay occur
locally. The liméstone pebkles differ in
color from very light gray to mearly
‘black. Generally the dark gray lime-

stone pebbles ,cbmpose_ the greater part .

of , the: conglomerate, but a few light-
colored pebbles,occur at” nearly  every
locality and locally they are abundant.

Rounded and frosted grains of quartz
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as large as onehalf millimeter in
diameter are common at many places.

Shapes.—Most of the pebbles have ir- -

regular shapes and are marked | by

numerous  nodular ‘protrusions = (See
fig. 1). The surfaces are generally
smooth and ' rounded.” The smaller

pebbles and most of the -sand grains-are
-well  rounded. and some. are almost
spherical. Sharply angular lath-shaped
fragments ‘are locally abundant and al-
most always prese‘n't. 4 o .

Sortihg.fThe conglomerate. is 'poorly
sorted although much coarser in some
areas 'than others, Locally the sand

grainsishow a lateral gradation in.grain .
size. . | o -
" Orjentation—Nearly all the pebbles

heir ~ long axes . ‘approximately
.to the bedding. .The lath-shaped

ne calcite, or fine-grained lime-
t some.places the calcite forms
-crystal enclosing all the grains
ns an-inch or more in diameter.
limestone  forms - the matrix
the pebbles ‘are. often less
packed and locally such areas
iinto limestone containing scat-
tered pebbles. ‘
Fossils.—At a few places the conglom-
ntains many brachiopods and
fistems. 'Gastropods, pelecypods,
bryozoa, trilobites, and conodonts ‘are
also pré‘%ent. These' fossils occur in the
nd have not been found in the
pebbles. At some places the upper - sur-
face' of .the conglomerate is coveéred by
algal 'growths in irregular-shaped
patches from a few inches to 2 feet’ or
more .in' diameter. The algal growths
consist) of laminated calcite and are 1
to 1 inch thick. They conform to the
irregular surface of the conglomerate

riging :f‘o‘f‘ver the projecting pebbles with-
. out diminished thickness.

The upper
‘surface of the growths is about equally
divi‘de‘dit( into intricately branching ridges
and" pits. "The ridges are mostly 1 to

2 mm. Wwide and about 1 mm. high. This’

part;icuia‘r structure occurs at  several
local_it;';}zé‘ and may  be characteristic of

the species of alga which preduced it.
Some oi"the pebbles in the conglomerate

frequently are tilted at various
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- probably -algal growths.
other pebbles have faint traces of band- -
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also show a fine network of cells and are
Many of the

ing and irregular wavy str'ucturesfwhich

suggest an organic origin and may dlso

be algal. = . .

Origin—The presence of marine fossils
in the matrix of the conglomerate indi-
cates the deposition of the conglomerate
in a marine environment. The source of
the pebblés and sand grains is less evi-
dent. That most of the Debbles were not
formed at the place where they now
occur but were transported at least a
short distance is suggested by (1)- local
sorting by grain size, (2) variation in
the ‘cvomposition of the pebbles, (3) the
presence .of  angular lath-shaped = frag-

ments oriented in various directions, (4) '

the presence locally of pebbles of cal-
careous clay derived from the underlying

‘formation, .and (5) the conglomeratic
_structure = showing that most “of the

" materials were consolidated when .de-

posited.

That the pebbles were ndt transported:

any great distance is suggested by the

" fact that most of the pebbles have nodu-

lar surfaces, not water-worn shapes, and
by the large size of the pebbles and
their relative softness. In this connec-
tion the absence of dolomite and chert
makes it improbable that the material
“was derived from areas to the morth,
while the absence of mica and _quartz
sand is evidence against the pebbles be-
ing derived from the areas which fur-
nished ~the other clastic materials de-

. posited -during ' Pennsylvanian times.

The conclusion seems justified that

' the source of the- pebbles was “at mo

‘great distance from the place where they
were. deposited. The limestone nodules

-~ in the clay below the conglomerate are
light greenish-gray and are not a pPos-

sible source for the dark-colored pebbles
which predominate in the conglomerate.

It follows, therefore, that miest-of the:
“pebbles must. be derived from material

deposited after the deposition of the un-

. derlying shale and immediately before or

during the deposition of the conglom-
erate. With a.few exceptions, however,
the pebbles were formed of material

" which was consolidated . so that. no in-

terpenetration of the pebbles occurred at
their contacts when deposited.

)
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Some of the pebbles are fragments
pbroken from algal structures or from the

limestone associated with the Qonglom-‘

erate.. Many of them, however, appear to
be nodules formed by algal growths. A
few hdve a Well—preserVed cellular struc-
ture. Others have indistinct structures
which may be of organic origin. In.ad-
dition to the characters - previously
mentioned, ain orgdnic origin for most of
the pebbles is suggested by (1) content

-of organic matter giving them a dark
color, (2) freedom from argillaceous im- |
-purities, and (3) the rounded forms. The
rounded
cretionary origin, but only a few.of“the
‘pebbles have concentric or radial struc-
‘tures which ‘might be- concretionary.

forms might indicate a con-

The rounded grains of quartz- sand

.which are scattered through the. conglom-.
erate may have been carried into the .

area by sand-eating animals. None of
the: Pennsylvanian sandstones of - the
area contains sand grains so large, and
the animals must have carried them from
distant areas.

Locally the pebbles were deposited in

a fine-grained lime mud -but more com-
monly they’ accumulated as a porous ag-
gregate. Waters circulating through the
conglomerate deposited pyrite and cal-
cite filling most of the openings between
the pebbles.. Usually pyrite was. de-

“ posited first, forming. shells around the
"pebbles ‘and the remaining spaces were
“'filled with clear calcite.

Less commonly
pyrite  entirely filled the spaces and
locally it replaced .the pebbles. At most
places the conglomerate 1is sO firmly

cemented that it breaks

grains.

The question may well be raised
whether or not this bed should be called
a conglomerate or .a limestone. In
chemical composition ‘it is a limestone.
Texturally: it is a conglomerate, or. in
places a -pebbly sandstone. From  the
viewpoint of origin it is perhaps &
boundary-line case.. However, as some

" of the  pebbles are -obviously broken

fragments of rocks, and as the character
of the deposits indicate . some transpor-
tation for the pebbles, its designation as

a conglomerate is more descriptive of |

both textural and genetic characters than
if termed a limestone. :
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