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schis's, known as the Marcellus shale, followed by the Hamilton ,
shale, with the local Tully limnestone, and terminated by another band
of bluck pyroschist, the Genesce siate; the whole constituting what
may be termed the Middle Devonian, The third group, embracing
th. Poctuge aud the Chemunyg shales and sandstones, with the lucal
Catskill sandstone, mukes the Upper Devonian. (1)

The black Uenesee slate, according to Mr. Hall, is paleontologi-
cally related to the Hamiltou slates, and by him im'lutled as part of
the {hmilton group, as mco;&:nzcd mm The Gcol::lqy of Canadu. Siwi-
lar black slates, t!wuﬁ thicker, less fissile, wud interstrattied with
greenish urcnacevus beds, occur at the base of the Portaye forma-
tion, murked by the remains of land plants and of fishes which char-
acterize the Upper Devonian.  The bluck slates ut this horizun thus
constitute as it were, heds of pussage.  The thichuess of the lower
and more fissile black heds, recognized by Mr. Hall as belonging to
the Hamilton rm\?), is, according to him, vnly twenty four feet at
the casteru cud of Lake Erie,

There exists in southwestern Ontario, alung the River St. Clair,
an ares of several hundred square miles underiaid by black shales, 1n
the counties of Lambtun and Kent, of which only the lower part
belongs to the Haunlton group. These strata are exposed in very
few localities, but the lower beds vre seen in Warwick, where they
were, muny years since, examined by Mr. Hall, in compuauny with Mr.
Alexander Murray of the Geolugical Survey of Canads, aud were by
the ‘ormer identiticd with the Genesee slate forming the summit of
the Hamilton group. They are iu this place, huwever, overlaid by
more arenaceous beds, in which Prof. Hail at the same tume detected
the fish remains of the Portage formution. ‘The thickness of these
black strata, as appears from a boring in the immediale vicinity, is
fifty fect, beuealh which are mct the gray Hamilton shales. A similsr
section occurs at Cnge lgperwalh or Kettle Point in Bosanquet, on
Lake Hurou, where hands ot alternating greeunish and black arena-
ceous shales, holding Calamites, aro met with. Tlese strata also
we e recognized by Mr. Hall, who examined them, as belonging to
the Portage formation; and abound in the large spherical calcareous
concretions which occur at the same horizon in New York. The
entire thickness of the black shales at this point has not been deter-
mined, but in numerous borings throughout the region under notice,
they are casily distinguished, both by color and harduess, frow the
soft gray Hamilton shsles which underlie them. At Corunna, near
Sarnia, u thickness of not less thun 213 feet of hard black shales,
interstratified toward the top with greenish saudstoue, were met with.
In the uorthern part of Enaiskillen, uear Wyoming, they are about
fifty feet in thickness; at Alvinstone, eighty feet; in Sombra, on the
Sydenham river, 100 feet, and in two borings in Camden, 146 and
200 feet. A little to the north of Bothwell, on the Thames, their
thickneas was found to be seventy-seven feet, while southward, along
the shore of Lake Erie, about sixty feet of the hard black slate over-
lie the soft gray Hamilton shales.

From these, and a great many similar observativus, which are
detailed at length in the Report of the Geological Survey of Cauada,
published in 1866, it has been possible to determine with considerable
accuracy the distribution of these black strata beneath the thick cover-
ing of clay which conceals them through the greater part of the
region. It being impossible, under the circumstances, to distinguish
between that lower portion of the black struta which belongs to the
Hamilton greup or Middle Devorian, and the overlying Portage for-
mation the whole of these strata, down to the summnt of the soft gray
shales, are iucluded with the Portage. In Michigan, accordiug to
Prof. Winchell, the whole hickness of the Portage (Huron) group,
as just defined, including twenty feet of black shale at its base, is
only 224 fect, which are represented in Qutario by 220 feet un the
Syt{enham river, aud by 213 feet at Corunna on the St. Clair. Yet,
Prof. Winchell, for some reason, doubts the existence of the Por-
ape formation iu Outario.

'he Hamilton shale, which in some parts 6f New York attains a
thickness of 1,000 feet, but is reduced to 200 feet in the western part
of the state, consists in Ontario chiefly of soft gray marls, called
soapstone by the well-borers, but includes at its base a few feet of
block beds, probably representing the Marcellus shale. It contains,
moreover, in some parts, beds of from two to five feet of solid gray
limestone, holdiung silicified fossils, and in one instance impregnated
with petroleum. characters which, but for the nature of the organic
remains, snd the underlying marls, would lead to the conclusion that
the Lower Devonian had been reached. The thickness of the Hamil.
ton shale varies in different parts of the region under consideration.
From the recor¢ of numerous wells in the southeastern portion, it
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\to the Corniferous formation. At this point & boring in

appoars that the entire thickness of noft strata between the Cornifer
ous limestone below and the black shale above, varies from 215 to
330 feet, while along the shore of Lake Erie, it is not more than 200
feet. Further north, in Bosanquet, beneath the black slale, 3560 feet
of soft gray shals were traversed in boring, without reaching the
hard rocﬁ: beneath, while in the adjacent towuship of Warwick, in &
similar boring, the underlying limeatone was attained 396 feet from
the base of the black shales. Tt thu. sppears that the Hamilton shale
(including the insignificaut representative of the Murcellus sbale at
its base) augments in volume, from 200 feet on Lake Erie to about
400 feet near to Lake Huron. Such a change in an cssentislly calen-
reous formation, is in accordance with the thickening of the Corni:
ferous hmestone in the same direction,

The Lower Devoniaa in Ontario is represented by the Corniferous
limestone, for the su-called Unoudaga limestone bas not heea recog-
nized, and the O.iskany sandstone, always thin, is insome places
¢ “rely wanting. The thickness of the Corniferous ia western New
York is about ninety feet, and in southesst.rn Michigan is vaid to be
more thaa sixty, although itincreases in going northward, and attaina
275 feet at Muckinac. In the townships of \Woodhous. and Town-
send, about seventy miles west from Buffalo, it **ickness has been
found to Le 160 feet, but, for a great portiou of tue region in Untario
underlaid by this formation, it is 8o much concealed that it is noteasy
to determiue its thickness. In the numerous borings which bave been
sunk through this limestone, there is met with nothing distinctive to
mark tue separation between it and the limestove beds which form
the upper part of the Onondaga salt group or Salina formation of
Dana, which consists of dolomites, alternating with beds of & pure
limestone, like that of the Corniferous formation. The saliferous and

ypsiferous magnesian marls, which form the lower part of the Salina
ormation are, however, at once recognized by the borers, and lead
to important conclysions regarding this formation in Ontario. In
Wayns county, New York, the Salina formation has a thickness of
from 700 to 1000 feet, which, to the weatward, is believed to be
reduced to Jess than 300 feet, where the outcrop of this formation,
crossing the Niagara river, enters Ontario.

At Tilsouburg, ninety miles west from Buffalo, borings have sbown
the existence of the éomiferous limestone directly beneath about
forty feet of clay, while two miles to the southwest, it is overlaid by
a few feet of soft shales, probably marking the base of the Hamilton.
From a depth of 100 feet in the limestone, at Tilsonburg, a flowing
well was obtained, yielding an abundance of water, and a considera-
ble quantity of petroleum. This boring was subsequeugy carried 854
feet in the rock, which at that depth was a dolomite. Numerous spe-
cimeus from the upper 196 feet were pure non-magnesian limestone ;
but below that depth dolomites, alternating with pure limestones,
were met with to the depth of 854 feet, from which salt watar was
raised, marking, it is said, from 35° to 50° of the salometer. The
well was then abandoned. We have here a Loring traversing 854 feet
of solid strata, from what was, probably, near the summit of the Cor-
niferous, wjthout reaching the marls which forin the lower part of the
Salina forfation.

In & boring at Loudon, where the presence of the base of the
Hamilton was marked by about twenty feet of gray shales, incladin
a baud of black pyroschist, overlying the Corniferous, 600 feet o
hurd rock were passed through bet{)re reaching soft magnesian marls,
which were penctrated to the depth of seventy-five feet. Specimeus of
the boring from thig well, and from another near by, carriod 300 feet
from the top of the Corniferous, show that pure limestones are inter-
stratified with the dolomites to a depth of 400 feet. At Tilsonburg a
pure limestone was met with at 524 feet from the top.

At St Mary’s, 700 fect, and at Oil Springs in Enniskillen, 595
feet of limestone and dolomite were peuetrated, without encountering

‘shales, while in another well near the last, soft shaly strata were met

with at about 600 feet from the top of the Corniferous limestone,
there overlaid by the Hamilton shales. It thus appears that the united
thickness of the Corniferous formation and the solid limestones which
comgo&e the upper part of the Salina formation. is about 600 feet in
Loudon aud Enniskillen, and farther eastward, in Tilsonburg and St.’
Mary’s, considerably greater, exceeding by an unknown smount, in
these localities, 854 and 700 feet. The Corniferous at its outcrop in
Woodhouse, twenty-five miles to the east of Tilsonburg, measures
only 160 feet thick, so that there is evidently, in the locality just men-
tioned, a great increase in the volume of the Salina formation from
the 300 feet observed in western New York. At Goderich, on Lake
Huron, the thickness of this formation is mach ter. Here are
found non-fossiliferous strats, having the character of the so-calied
Waterlime beds, which belong to the summi. of the Salina forms-
tion, and are immediately overlaid by fossiliferous strata belongi gf
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