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ing ini volatility, and by exposure to, the air becorne
less fluid, and partly by evaporation, partly by
oxydation from the air, eventually become solid and
are chan ged into minerai pitch. These substances,
wbicb are doubtiesa of organie origin, coeur in rocks
of ail ages, from the Lower Silurian to the tertiary
period inclusive, and are generally fonnd impregnat-
ing limestones, and more rarely, sandstones and
shales. Their presence in the lower paloeozoic rocks,
which contain no traces of land plants, shows that
they have not heca in ail cases derived from terestiai
vegetation, but tbcy have been formed frorn marine
plants or animal: the ]attter is not surprising wben
we consider that a considerable portion of the ,tissues
of the lower marine animais is destitute of nitrogen,
and very similar in chemnical composition to the
woody fibre of plants. Besides the rocks which
contain true bitumen we have what are ealled hi-
tuminous shales, which when heated burri with
flame, and hy distillation at a high temperature
yield, besides imnflamabie gases, a portion of oil fot
unlike in its charactors to petroleum. These are iDi
fact argillaceous rocks intermixed with a portion of
organic matter allied to peat or lignite, which by
heat is decomposed and gives rise to oily hydrocar-
bons. These iniflamable or lignitie shales, which
may he conveniently distinguished by the Dame of
pyroschists (the ln'andsc7dejir of the Germans) are to
be carefulUy distinguisbed froni rocks containing
ready-formed bitumen ; this being easily soluble in
benzole or suiphure of carbon oaa be readily dissolv-
ed froin the rocks in which it ccurs, while the
pyroschists in question yield, like coal and lignite,
Iittle or nothing to these liquids.

It is the more necessary to insist upon the distinc-
tion between lignitie and bituminous rocks, inasmuch
as soins have heon disposed to regard the former as
the source of the bitumen found in nature, which
they conceive to have originated fromn a slow distil-
lation of these matters. The resuit of a careful exý-
amnination of the question bas however led us to the
conclusion that the formation of the oae excindes
more or less completely that of the other, and that
bitunien has been generated under conditions dif-
ferent fromn those which have transformted organic
matters into coal and lignite, and prohably in deep
water deposits, from whieh atmospheric oxygen was
excluded. Thus in the paloeozoic strata of North
America we find in the Utica and Ijamilton forma-
tions, highly inillamable pyroschists which contain
no soluble bitumen, and the same is true to a certain
extent of somne limestones, vhile the Trenton and
'Corniferous limestones of the same series are im-
pregnatedl with petroleum or minerai. piteh, and as
we shall show, give rise to petroleuni springe. The
fact that intermediate porous strata ofsimilarminerai
characters are destitute of bitumen, shows that thîs
materiai cannot have been derived from, overlying
or undcrlying beds, but bas been generated by the
transformati6n of organie matters in the strata in
which. it is miet wvitb. This conclusion is in accord-
ance with that arrived at by Mr. S. P. Wnlil in bis
recent inves4tigations in ,Trinidad.

The sources of petroieumn and mineral pitch in
Europe arid in .Asia, are for the most part, like those
just naoeed, coufined to rocks of newcr secondary
and tertiary age, though they are not wantîng in the
paloeozoic strata, which in Canada and the United

9States furnish sucb abundant supplies of'petroleuni.
In the great paloeozoic basin of North America

bitumen, either in a liquid or solid state, is fgound in
the strata at several different horizons. The forms
in wbich it now occurs depend in grent mensure
upon the presence or absence of atmospheric oxygen
since by oxydation and volatilîzation the naptha or
petroleuni, as we have already expIained, becomes
siowly changed into asphalt or minerai pitch, which
is soiid at ordinary temperature. It would even
appear that by a continuance- of the sainse action the
bitumen may lose its fusihility and solubility, and
become converted into a coal-like natter.

An evidence of the presence of unaitered petro-
leum. in nlmost ail the Lower Silurian limestones is
furnisbed by the bituminons odor which the *y gener-
ally exhibit when heated, struck or dissolv'ed in
acids. la some cases petroleum is found filling
cavities in these limestones, ns at Riviere às la Rose
(Montmorenci,) where it flows in drops from a fossil
coral of the ]3irdseye liniestone, and at Pakenham,
where it fils the cavities of large orthoceratites in
the Trenton; from, some specimens nearly a pint
of petroleuni bas beeu obtained;. it is aiso said to,
occur in the township cf Lancaster in the saine
formation. The presence of petroleuni ini the Lower
Silurian rocks of New York is sbown in the town-
ship of Guiiderland near Alhany, where according
to Beck, considerabie quantities of petroleuni are
collected upon the surface of a spring which riscs
through the Hudson River or Loraine shales. On
the Great Manitouiin Island aiso according to Mr.
Murray, a petroisuni spring issues froin the Utica
state, and he bas described another at Albion Mille
near R-amilton rising tbrougb the red shaies of the
Medina group; these have probably their origin in
the Lower Silurian lirnestones, wbicb mny in some
localities prove to he valuabie sources of petroieuni.

In the Upper Silurian and Devoniau rocks birumen
is mnuch more abundant; Baton long since described
petroeien as exuding from the Niagara limestone,
and this formation throughout Monroe county ini
western New York is described hy Mr. lIail as a
granular crystalline dolomite inciuding smnil Inminoe
of bitumen, which give it a resinous lustre. When
the stone is burned for lime the bitumen is soine-
times so abundant as to flow like tar from the kiln.
In the Corniferous limestone, at Black Rock on the
Niagara River, petroleum is described as occurring
in cavities, generally in the cells of fossil corals,
from wbich, when broken, it flows in considerable
quantities. [t also occurs in similar conditions in
the Cliff limestone (Devonian) of Ohio.

1-ligher stili in the serieq, at the base of the ilamil-
ton group, occur what in New York have been calied
the Marcellus shalés; these enclose septaria or con-
crctionary nodules whioh contain petroleumn, while
at the summit of the same group similar concretions
holding petroieu m are« again met with. The sand-
stones of the Portage and Chemung group in New
York are in many places highly bituminous to, tbe
smeli, and often contain cavities filled with petro-
henni and in some placees seanis of indurated hitumen.,
A calcareous sandstone froni this formation at Laona
near Fredoniti in Chatauque eouny containing more
than two, per cent of bituminons matter. At Rock-
ville in Alleghany county, according to Mr. H1all,
the saine andstones are highly bituminons and give
ont a strong odour when* handlod, and in the coun-
ties of Brie, Seneca and Cataraugus abundant oul
springs rise froin tbe sandstones and have been
known to the Seneca Indiana froni anoient times.


