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INTRODUCTION.

The presence of organic mattier in limestone has
long been an established fact, In many deposits of me-
tallic sulphides organic matter is thought to be verwﬁn-
portant as a precipitant of sulphides from sulphate sol=~
utions. In the Southeast Missourl Lesd Distrxrict, the
occuéznce of the ores is undoubtedly directly related to
bardiis of chlorite and organic shale occuring in the lime-
stone. It is also true in other districts that the de-
position of sulphides is directly related to the pwesence
of organic matter in the couhtry rock.

In Wisconsin, and, to a larger extent, in northern
Englandt, shale oils have been manufactured oﬁ a com-
mercial scale., These shale oils have a marked resemblance
to petroleum.

The purpose of this work has been to establish the
occué;hcc or the non-occu$:nco of pestroleum in certain
limestones. The results of this work, if oil were

proved to exist, would have a direct bearing on the

thepries of the origin of oils.



PART 1.

THEORIES OF ORIGIN OF OILS.

There are two principal thecries of origin, The
first, the inorgaitc or igneous theory; the second, the
sedimentary or organic theory. The second is again
divided into two more or less distinct parts,- one
supposing the oils to be derived fruam the vegatable mat-
ter deposited with sediments; the other supposing the
source to be the animal matter deposited with the shells
which formed limestones. This work would support the
animal organic theory if oil were proved to exist 1n'1fk.
limestones,

The first theory postulates the formation of hydro-
carbons by the action of water on metallic carbides in
the regions of volcanic occurrence. There are mmny
objections to this theory. While methane hydrocarbons
have thus been formed in the laboratory by Moissan, Men=-
delievy and others, it is extremely doubtful whether
large deposits are apt to be formed in the same wmay.

The absence of volcanic activity contemporaneocus with,
or more recent than, the heds in which oil occurs, in

even the rdmote neighborhood of oil deposits, acts
strongly against the theory.
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The sedimentary theortes are much more generally
accepted by geologists. These theories require the pres
sence of vegetable or animal organic matter, or both,'
in beds of sedimentary rock. Destructive distillation
of the organic matter is supposed to form hydrocarbons.
The chief objection to the theory is the fact that un-
der the same conditions in rocks having apparently the
same characteristics, one bed contains oil while another
does not. This 1s, however, not a very convincin§ﬁr-
guuent .

There are strong arguments in favor of the theopy!-
some of them follow, 0ils occur only where there is a
considerable thickness of sedimentary rocks below, amd
always occur: in sedimentary rocks. It has been proved
that hydrocarbons resembling the lighter portions d&f
mineral oils can be manufactured animal fat and vege-
table matter. The aim of this work is to substantiate

the sedimentary theory.



PART 2.
EXPERIMFENTAL.
(a) Rocks Analyzed.

The limestones used in this work were from six horizons.
Mr. H.A. Buehler, of the Missourl State Survey, donated
three samples, and the rest were semples taken from lo-
calities near Rolla. The localities from which they
were taken are given below.

Sample (1) was Cambrian Bonneterre dolomite, from
the ore horizon in the Southeast Missourl Lesd district;
(2) Boone, Missipsipian limestone from quarries at Car-
thage, Misscurij (3) Plattin Ordovician limestone, from
the southeast Missouri exposure of this bed; (4) Upper
Gasconade limestone from the top of the Gaséonade form-
ation near Newburg; (56) Lower Gasconsde, from the bottom
of a zinc prospect shaft near Newburg; (6) Jefferson City
pitted dolomite, Cambrian, from a quarry near Rolla.

The Bonneterre is a coarse, gray dolomite, contain-
ing some galoni, marcasite and secondary silica, with
some rounded sapd grains. The Boone 1s a fine white
limestone, very pure, containing no appreciable amounts
of silica or sulphides. The Plattin is a fine grained,
dark, sﬁaly limestone, wigg_bands of calcareous shale.



Both the Gasconade dolomites are coarse, crystallﬂ‘ua

gray rock, with little silice and very little sulphide.
The pitted Dolomite is & gray, porous rock, with some
secondary silica, and possibly some small a::@xmt of
marcasite . These rocks were all that were oblaing=

able at the time that the work was started,

(b) Methodis.

There were three methods employedi in the analysas
of the rocks, the first suggested by Mr. H.A. Buehler,
and tlie other two by Mr. Mann and Professor Gottschalk.

The first method consisted of a solution scheme
throughout. Two hundred samples of the limestones,
through 40 mesh, were treated with a four percent sol-
ution of HCL. This sirength was not ﬁaintained, but
wag approached by periodic additions of acid when the
solution became neutral. ( The amount of CQ> gas
evolved was sufficient indication of the strength of the
solution.) This strength of solution has been used for
801l analysis in determination of organic matter, and
it was thought sufficiently weak to avoid breaking up
any oils. A weaker soluyion required a very long time
for the dissolving of the dolomites.
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After the lime had been dissolved, ( indicated by
cessation of gas) the residue was filtered and washed in
a gooch crucible, air dried, and powdered in a porcelain
morta®. The powmicred residue was then treated with pe-
troleum ether, which was expected to dissclve out any min-
eral oils which might be present in the rocks. The mix-
ture was allowed to stand for six hours, with frequoﬁt
shakings, at 4he end of this time being placed in a fun-
nel and the ether passed through a fine filter paper.
The filtered ether was then allowed to evaporate, any res-
idue from 1t being organic matter dissolved from tkhe rocke

Method two was a distidlation processs A small iron
amalgam retort was used. The retort was three incles
deep, two inches inside diameter at the top, one andone-
quarter inches inside diameter at the bottom, holding about
150 grams of ground limestone. The cover, clamped by a
screw clamp, fitted to the retort with a ground joint, in=-
suring a perfect connection. The delivery tube ws a one-
quarter inch iron pipe, 18 inches long, attached to the
cover by a screw connection. The delivery tube led into
a water cooled Florence flask, connected by a tight cork
stopper. The flask had a small arm with a pin point o en-
ing to the air, near the top of the neck. This was to pre-

vent the expanded gas from breaking the flask or loosening
8



the connections when the retort was heated., The retort
was heated by a gas blast burner.

The sample taken for this method was a 100 gram por-
tion of the limestone, ground through 80 mesh. The lime-
stones ;ﬁﬁ¢hoatod at about 500° Certigrade for six hours.
This temperature flu;;atod foom about 350° to 650° , but
wags as nearly §s possible kept close to 5009,

Method three was a solution and distillation pro-
cess. A 100 gram sample of limestone, through 80 mesh,
wag dissolved in a four percent solution of HCL, in the
same way as in Method 1. The residue was dried and
washed in the same way, and pulverized in a porcelain
mortar. It was then placed in one of tho‘retorts used
in Method 2, and heated at about 500° Centigrale, for
three hours. The vohlt;lizod material was , as in Meth-
od 2, caught in a water cooled Florence flaske.

In none of these methods was the drying done by
artificial heat, because water could not affect the work
in any way, and heating might have caused the loss of

some hydrocarbons.



CONCLUSIONS,

The results of this work are entirely negatiwe. In
no case whatever was any trace of oil fourde The resi-
due from the first method of treatment were dark ol ored
when wet, but they became much lighter on drying. When
the petroleum ether was filtered off and evaporated,
nothing whatever was left in the beakers which had held
the filtered ether, In the distillation scheme the only
material condensed was water, In the third treatment
an unmist.akfablo odor of Hz S was noticed, from the
Bonneterre ssmple. Some galena was present in tle rock;
it's presence 1s sufficie nt to explain the source of
the HBSS'

It 1s possible that lar:er amounts of limestone
would Wld traces of oil. It.requires, lLowever, more
and larger equipmenl than has been available for this
work. The Distillation scheme is, apparently, the best
and only rational method of working at the problem. The
greater part of the time put on this work has been con-
sumed in experimenting to find & method of prodedure.

The onlJ conclusion that can be drawn is,6 that no oil
yhich can be abstracted by the methods used, existsin the
limestones analyzed., The work, therefore, has nogreat
bearing on the theories of origin of oils. It cannoi be
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taken as positive proof of the non-existence of oil in

limestones. A noteworthy fact 1s that only the Boone
Mississipplan limestone was taken from beds which are
above Ordovician, and that no oil is known to exist ih

rocks below the Ordovicilan.
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