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particular strata which were originally shales con-
taing vegétable remains which hav:e undergene
"la special, mineralization, producing a bituminous
miatter instead cf ceai or lignite, and flot attribu-
table ta boat, for cf thé nature cf a distillation,
but due te chemnical réaction at thé ordinary tem-
pereture and under the normal conditions cf cli-
mate." Ré describes, aise, wood partially con-
verted into bitumen, when remnovéd by solution,
woody fibre rémains.

The theory cf thé genésis cf ceai cil ie, how-
éver, far fremn beinU ceared up y PYSnch facto. It
je truc that the cil is net found in immediate con-
tact with ceai beds made cf land or fresh-water
plante; but on the other hand, ceai cil re&ions
are geographicaily connécted with ceai bcd régions,
whéther cf devonian, carboniferous, oolitic, or
tertiary agé. Ceai bede are said te underlie the
Rangoon cil wells. Tertiary lignites abound in
Trinsdad, Venezuela. Loembardy, and middle Asia.
Thé iower devenian horizon cf the Canada black
slate cil region yiclds ceai bede in Penneylvania.
Thé structurai diffculties attending the solution cf
the probiema rémain.

Fissures are filied with cil, aud gas, and sait
water, and different welis strike them. at different
depths, Thé oii-béaring sand rocks seem charged
from top te bottomn with gas anîd blow off from
every fissure as it is pased thrcugh by the auger.
Whence cornes this gas, if net by subtérranean
distillation ? It ie impossible te postulate the gas
first and cil afterwards; for tbat ordér would ré-
quire the generation cf pressure sisificient after-
wards, and thé cil would be ia the condition cf a
mechanioally explosive fiuid. The gas muet be a
subsequent expansion cf the cil, as it le la thé
case et' cual-mine fire-damp. Whence, thon, cornes
the oil, and why bas it cellected in réservoirs ?
How are suoh réservoirs preeerved, and what je
théir éxtent?7 It le easy, after these questions
have been answered, te describe the mechanical
propulsion cf the oil te the surface, partly by qra-
vity and partly by the pressure cf the gas it h as
iteelf génerated, through natural fissures pro-
ducing natural cil epringe, cr through artificial
auger hoies. The intermittent action of Most cf
the flowing and spouting wells je like that cf the
Iceland geysers, whére eteam je the motive mower.
Thé cil men cf the Mahoning valley say that more
gas je blown off in winter than in sumamer.

At thé Edenburg wéll, above ieférréd te, the
bimet cf gas je sometimés violent eneugh te stop
the mpin2g en gine for haif an heur at timé.
Mr Clark reports a periodicity or daiiy maximum
in the paroxysme. Hé neticéd for soveral weeks
that they reourred with singular regularil.y a few
minutes after eight o'cluok in the évening, when
the éngine was forcéd te stop fer twenty minutes
or haIt' an heur.

In the almeet unchanged horizontal posture
cf the western ceai measures ne considerablé frac-
turing or fissuring teck place. Faulte cf aIl kinde
are uncomnion and very emaîl when they exiet at
ail. The risc cf stratification fromi thé Aleghany
river towarde Lake Brio je a fraction of eue degree.
Thé original contents cf the rocks have therefore
been preserved. Not se with the anthracite basins
on the seuth-eastérn side cf the great ceai area.
Crushed aad upturned aud overturned, contorted

and fractured in every part, this part of the earth's
crust bas been dried and hardened, and exposedt te
chemical action fronm the superincumbent draina g
waters, until ita various formations (the coal beds
included in the number) have been metamorphosed
and partially re-crystallized. The oils whieh they
contained have been lest by dissolution and evapora-
tion. The bituminons coals have become anthracites,
and the iast oil epring o n the headwaters of the Le-
high, the Sohuylkili, the Juniaia, the Potomac,
or the New river ceased ta fiow many millions of
years ago. In the West, on the contrary, in
equally ancient, nay, in identioa"Y the sanie
rocks, the Petroleum stili romaine, baving had
no outlet; always bermetically sealed and under
pressure. It remaine partly condenscd in coal,
beds and black shales, partly distributed through
the sand rocks and limestones, and partly filling
up the joints which the shrinkîng of ages bas pro-
duced. Possibly a amail portion of it may be
held in caverne through the more soluble lime-
stone strata. Especialiy important tire the water
bearing horizons.

The vertical cleavage planes and few down-
throw fissures which exiet play but a subordinate
role te these. Raja waters percolate from every
bill surface and valley bed, sidewise and down-
wards, leeching every permeable stratumn that will
give up it-s sait and oily contents. Along the ont-
crops of every coal bcd issue innumerable eprings
of painted water. At the base of every great
sandrock, and on the top of the clayey deposits
next below it, coilct the mixed proceede cf the
drainage in a standing sheet of oily brine. Ca-
piilary attraction and hydrostatia pressure per-
petual]y re-enforce the reservoir. The weight cf
rock on top. and the pressure cf disengaged cil-
gas sends s filaments forward and upward by
every secret crack te the surface again, holding it
in every part ready for an explosive rush juta the
air when an artificial outlet is provided. If there
be ne fissure in the locality, the oil wells descend
te the sheet cf water at about the same depth.
Where fissures intercept tbemn they are cf varions
depths and fortune, for a weli may pass a fissure
where ita walis8 are polished and tight together.
A well may aise pase the water sheet where some
change in the porosity of the rocks above and be-
Iew has taken place te oppose a like obstruction.
In soe parts of the western coal field, the dip la
as high as five dogrees, and the basins from five
ta ten miles wide. Sharp flexures make local
dips of thirty degrees or more, and a central sub-
anticlinal je sure te subdîvide the basin. In thé
secondary basins thue formed, thé wells are more
perfeotly artesian as te the sait water; but it je
upon the subdividing antiolinals that the gas and
cil collect. In such régions it je asserted that al
the blowing and many cf thé spouting weile are
ranged along thé summnits cf such anticlinale. In
thé case cf somne cf thé old gas-blcwing sait wells,
their actions demnonstrate that they have been
bered past one gas.bearing stratuas te another
deeper sait water stratum ; for when the 'water ie
allowcd te rise in the auger hole, by stopping the
pumpe awhile, then the gas and cil ne longer
corne up, the brine 8tepping their issue. ln the
case cf neighboring welis cf- difféerent depths strik-
ing a elanting fissure, the onc which strikes it


