160

Ilhinois Academy of Science Transactions, Vol. 43, 1950

PETROLOGY OF THE BASAL HIGH-PURITY BED
OF THE BURLINGTON LIMESTONE*

DONALD L. GRAF
State Geological Swrvey, Urbana

A high-purity, virtually chert-free
limestone ocenrring near the base of
the Burlington limestone in western
Illinois is being mined or quarried
at Quiney, Gladstone, and Pearl.
This article presents the results of
an initial study of the petrology of
this 10 to 25-foot unit. Twenty thin
sections, perpendicular to the bed-
ding, were prepared from specimens
collected at the localities mentioned,
especially the Quiney area,

The specimens are mixtures, in
varying proportions, of five princi-
pal components: (1) large frag-
ments of crinoid plates and stem
segments, which are inelusion-rich,
unit-extinguishing sheets of calcite;
(2) secondary white calcite, depos-
ited in optical continuity upon the
detrital fragments; (3) moderate to
fine-grained fossil detritus, includ-
ing fragments of bryozoa, pelecy-
pods, brachiopods, and smaller bits
of erinoid plates and stem segments ;
(4) very fine-grained dark gray in-
terstitial caleite; and (5) small unit-
extinguishing rhombs of dolomite.
Coarsely ecrystalline specimens of
the limestone consist chiefly of the
secondarily enlarged pieces of cri-
noidal caleite. Finely crystalline
varieties show pronounced banding
in thin section, with different bands
varying both in components and in
particle size. The banding, in gen-
eral, parallels the bedding planes of
the rock, but in detail it may be con-
torted or lenticular at some places.

* Published by permission of the Chief, 1llinois
State Geological Survey,

Dolomite rhombs oceur mostly in
the fine-grained interstitial carbon-
ate component, and are thus com-
monest in fine-grained varieties of
the rock.

History or EveENTS

The history suggested by the thin-
section study is indicated in table
I[. In the first stage erinoid frag-
ments were deposited with a mud
containing abundant fossil frag-
ments. The interstitial material be-
tween the crinoid fragments con-
tains far too much debris and is too
fine grained to have erystallized

F1G. 1.—Subparallel alignment of smal-

ler detrital fragments. Parallel nicols,

20 X.
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from ecirculating water. A streak-
iness in the fine-grained portion of
the interstitial material arises in
part from the presence of elongate,
laminated pieces of pelecypod shells,
and, almost eertainly, in part from
the original deposition of elongate
pieces of fossil detritus in planes
essentially parallel with the ocean
floor. However, a ‘‘streamline’’ ef-
feet seen in some places (fig. 1), in
which sub-parallel particles diverge
to go around larger particles, sug-
gests local flowage during compae-
tion which aceentuated the other two
features.

Secondary white caleite, free of
inclusions, was deposited in optical

Fi1g. 2—Portion of crinoid stem seg-
ment (a), secondary calecite rim (b),
vein-like extension of rim (c¢), “island”
(d), and fine-grained aggregate inter-
preted as result of late partial destrue-
tion of vein-like extension (e). Parallel
nicols, 135 X.

continuity upon the large, inclusion-
rich, unit-extinguishing sheets of cal-
cite in erinoid plates. Less common-
ly (fig. 2) it forms vein-like exten-
sions into fine-grained interstitial
caleite. Secondary caleite from two
or more nearby fragments common-
ly meets along a curving contact,
giving rise to local areas in the rock
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that are coarsely erystalline aggre-
cates (figz. 3). The deposition” of
secondary white caleite has been so
extensive in some places as to cut
across and isolate areas of streaked
interstitial material. In these areas
rearrangement of particles by flow-
age would have been unlikely with-
out some disruption of the second-
ary caleite, which has not been seen ;

Fi6.
adjacent grains grown together to form
a coarse-grained rock, with small rem-
nant areas of dark fine-grained inter-
stitial caleite. Parallel nicols, 20 X.

3—Secondary calcite rims on

hence deposition of secondary cal-
cite is placed after compaction and
flowage.

The margins of many of the sec-
ondarily enlarged ecalcite sheets in
contact with interstitial carbonate
are ragged, and the question arises
as to which calcite is replacing the
other. The fact that there are out-
lying islands of secondary white cal-
cite in optical continuity with larger
areas (fig. 2) suggests that the fine-
erained interstitial calcite is the ac-
tive replacing agent, but the ‘is-
lands’® may actually be continuous
in the third dimension with the main
mass. Further evidence is furnished
by a few fine-grained aggregates of
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Fia, 4—"Ghost” composed of small
grains “4n_center of picture; two unit-
extinguishing sheets of inclusion-rich
crinoid calcite below. Crossed nicols,
66 X.

clear white caleite adjoining the
secondary calcite projections, which
are best explained as partially re-
sorbed marginal portions of the pro-
jections.

““Ghosts’’ in the interstitial cal-
cite show outlines of larger calcite
particles that are now represented
by an aggregate of small grains (fig.
4). Although the ‘‘ghosts’ were not
necessarily formed at the same time
as the partial solution of the second-
ary carbonate rims, their presence
does indicate that coarsely crystal-
line caleite has at one time during
the history of the rock undergone
alteration to a fine-grained aggre-
gate. Both these solution effects can
be placed, with considerable assur-
ance, later than deposition of see-
ondary calcite because cores of or-
ganice caleite lying within the see-
ondary caleite rims are smooth and
uncorroded.

The dolomite rhombs have been
identified by Debye powder X-ray
diagrams; in the absence of evidence
to the contrary, they are assumed to
be of a single age and of essentially
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constant composition. They are lat-
er than the postulated compaction,
for they eut aecross ‘‘streamline’’
textures. They are earlier than at
least part of the period of replace-
ment of coarsely erystalline calcite,
for many thin sections contain
rhombs that have been partially dis-
solved (fig. 5). The prominence of
this solution varies considerably
within limited stratigraphic thick-
nesses. The age of the rhombs with
regard to the deposition of second-
ary calcite is uncertain. A few
rhombs project into the secondary
caleite, but it is not yet known
whether the rhombs have replaced
the coarsely crystalline material, or
the latter has replaced the material
around the rhombs but left them
untouched.

Mivor COMPONENTS

Uncommon small irregular areas
of low birefringence, moderate in-
dex, and non-uniform extinction are
found within large unit-extinguish-
ing crinoid plates (fie. 6). They are
not potash feldspar, since a sodium
cobaltinitrite staining test gave neg-

A I &

Fia. 5—Dolomite rhomb partially dis-
solved along left-hand margin, Parallel
nicols, 280 X.
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Table I. History of Events

1, Deposition of detritus from
crinoids; interstices between
larger crinoid fragments
filled with mixture of lime

| mud, glauconite granules,
and fossil detritus.

2, Compaction locally accen-
tuates parallelism of elon-
gate particles in interstitial
material.

3. Deposition of secondary cal- Formation of
cite in optical continuity upon dolomite rhombs.
crinoid fragments

Some crinoid frag-
ments in inter- 4, Secondary calcite partially
stices reduced to replaced by fine-grained
fine-grained aggre- aggregate, perhaps contem-
gates. poraneously with solution of
dolomite rhombs and with re- Partial solu-
placement of small detrital tion of dolomite
fragments. rhombs.
! |
| I

Fic. 6.—Aggregate of grains which Fi6. T.—Glauconite grain in dolomite-
may be secondary silica, lower center rich Burlington limestone. Parallel
near margin of erinoid stem segment. nicols, 65 X.

Crossed nicols, 65 X.
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ative results, but they may be sec-
ondary siliea.

Rounded areas of a greenish ma-
terial (fig. 7) give an X-ray pattern
and a differential thermal curve
which correspond in general with
those expectable for glauconite, but
this identification will not be mean-
ingful until glauconite and related
layer-lattice minerals have under-
gone much more study as mineral
types. A basal spacing of 10 Ang-
strom units was noted, but other
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eritical X-ray reflections were ob-
scured by lines of quartz, which oc-
curred even in the 1-micron fraction
of the ‘“‘glauconite.’’ These rounded
greenish areas do not cut across
other structures, and are most likely
detrital in origin. Many dolomite
erystals end abruptly against the
‘“‘olauconite,”’ without completing
the rhomb shape. In some cases they
penetrate into eracks, but no actual
replacement of ‘‘glauconite’” by
either calcite or dolomite has been
noted.




