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. ing in volatility, and by exposure to Phe air become
“ Jess fluid, and partly by evaporation, partly by
oxydation from the air, evex}tually become solid and
are changed into mineral pitch. These substances,
which are doubtless of organic origin, oceur in rocks
of all ages, from the Lower Silurian to the tertiary
period inclusive, and are generally found impregunat-
ing limestones, and more rarely, sandstones and
shales. Their presence in the lower palacozoic rocks,
which contain no traces of land plants, shows that
they have not been in all cases derived from terestial
vegetation, but they have been formed from marine
plants or animal : the lattter is not surprising when
we consider that a considerable portion of the fissaes
of the lower marine animals is destitute of nitrogen,
and very similar in chemical composition to the
woody fibre of plants. Besides the rocks which
contain true bitumen we have what are called bi-
tuminous shales, which when heated burn with
flame, and by distillation at a high temperature
yield, besides imflamable gases, a portion of oil not
unlike in its characters to petroleum. These are in
fact argillaceous rocks intermized with a pertion of
organic matter allied to peat or lignite, which by
heat is decomposed and gives rise to oily hydrocar-
bons. These inflamable or lignitic shales, which
may be conveniently distinguished by the name of
pyroschists (the brandschiefer of the Germans) are to
be carefully distinguished from rocks containing
ready-formed bitumen ; this being easily solnble in
beunzole or sulphure of carbon can be readily dissolv-
ed from the rocks in which it occurs, while the
pyroschists in question yield, like coal and lignite,
little or nothing to these liquids.

Tt is the more necessary to insist upon the distine-
tion between lignitic and bituminous rocks, inasmuch
a8 some have been disposed to regard the former as
the source of the bitumen found in nature, which
they conceive to have originated from a slow distil-
lation of these matters, The result of a careful ex-
amination of the question has however led us to the
conclusion that the formation of the one excludes
more or less completely that of the other, and that
bitumen has been generated under conditions dif-
ferent from those which have transformed organic
matters into coal and lignite, and probably in deep
water deposits, from which atmospheric oxygen was
excluded. Thus in the palxozoic strata of North
America we find in the Utica and Hamilton forma-
tions, highly imflamable pyroschists which contain
no soluble bitumen, and the same is true to a certain
extent of some limestones, while the Trenton and
Corniferous limestones of the same series are im-
pregpated with petroleum or mineral pitch, and as
we shall show, give rise to petroleum gprings. The
fact that intermediate porous strata of similar mineral
characters are destitute of bitumen, shows that this
material cannot have been derived from overlying
or underlying beds, but has been generated by the
transformation of organic matters in the strata in
whick it is met with. This conclusion is in accord-
ance with that arrived at by Mr. S, P, Wall in his
recent investigations in Trinidad. -

The sources of petroleum and mineral pitch in
Europe and in Asia, are for the most part, like those
Just named, confined to rocks of newer secondary
and tertiary age, though they are not wanting in the
galmuzmc strata, which in Canada and the United

tates farnish such abundant supplies of petroleum.
In the great palecozoic basin of North America

bitumen, either in a liquid or solid state, is found in
the strata at several different horizons. The forms
in which it now occurs depend in great measure
upon the presence or absence of atwospheric oxygen
since by oxydation and volatilization the maptha or
petroleum, as we have already explained, becomes
slowly changed into asphalt or mineral pitch, which
is solid at ordipary temperature. It would even
appear that by a continuance-of the same action the
bitumen may lose its fusibility and solubility, and
become converted into a coal-like matter,

An evidence of the presence of unaltered petro-
leum in almost all the Lower Silurian limestones is
furnished by the bituminous odor which they gener-
ally exhibit when heated, struck or dissolved in
acids. In some cases petroleum is found filling
cavities in these limestones, as at Riviere ) la Rose
(Montmorenci,) where it flows in drops from a fossil
coral of the Birdseye limestone, and a$ Pakenham,
where it fills the cavities of large orthoceratites in
the Trenton; from some specimens nearly a pint
of petroleum has been obtained;. it is also said to
occur in the township of Lancaster in the same
formation. The presence of petroleum in the Lower
Silurian rocks of New York is shown in the town-
ship of Guilderland near Albany, where according
to Beck, considerable quantities of petroleum are
collected upon the surface of a spring which rises
throngh the Hudson River or Loraine shales. On
the Great Manitoulin Island also according to Mr.
Murray, a petroleum spring issues from the Utica
gtate, and he has described another at Albion Millg
near Hamilton rising through the red shales of the
Medina group ; these have probably their origin in
the Lower Silurian limestones, which may in some
localities prove to be valuable sources of petroleum.

In the Upper Silurian and Devonian rocks birumen
is much more abundant ; Katon long since described
petroleam as exuding from the Niagara limestoue,
and this formation throughout Monroe county in
western New York is described by Mr. Ilall as a
granular erystalline dolomite including small laminoe
of bitumen, which give it a resinous lustre. When
the stone is burned for lime the bitumen is some-
times so abundant as to flow like tar from the kiln.
In the Coruniferous limestone, at Black Rock on the
Niagara River, petrolenm is described as occurring
in cavities, generally in the cells of fossil corals,
from which, when broken, it flows in considerable
quantities. It also occurs in similar conditions in:
the Cliff limestone (Devonian) of Ohio.

Higher still in the series, at the base of the Hamil-
ton group, occur what in New York have been called
the Marcellus shales; these enclose septaria or cons
cretionary nodales which contain petroleum, while
at the summit of the same group similar concretions
holding petroleum are again met with. The sand-
stones of the Portege and Chemung group in New
York are in many places highly bituminous to the
smell, and often contain cavities filled with petro-
leum and in some places seams of indurated bitumen,
A calcareoussandstone from this formation at Laona
near Fredonia in Chatauque county containing wore
than two per cent of bituminous matter. At Rock-
ville in Alleghany county, nccording to Mr. Hall,
the same sandstones are highly bitaminous and give
out a strong odour when' handled, and in the coun-
ties of Erie, Seneca and Catarangus abundaunt oil
springs rise from the sandstones and have been
known to the Seneca Indians from anoient times.



