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ferous and Chazy formations of New York, or to
the Primal and Auroral series of Pennsylvania.
Prof. Rogers indeed admits that these are in some
parts of Pennsylvania metamorphosed into feld-
spathic, micnceous and talcose rocks, which it is ex-
tremly difficult to distinguish from the hypozoic
gneiss, whicb latter, however, he conceives to present
a want of confurmity with the paleozoic strata.

To this potiod of the existence of two groups of
erystalline rocks similar in lithological character
but different in age, we have to ohject that the
hypozoic gneiss is identical with the Green Moun-
tain gneiss, not only in lithological character, but in
the presence of certain rare metals, such as chrome,
titanium, and nickel which characterise its magne-
sian rocks ; all of these we have shown to be present
in the unaltered sediments of the Quebee group, with
which Sir William Logan has identified the gneiss
formation in question. Besides which thelithological
and chemical characters of the Appalachian goeiss
are so totally distinct from the crystalline strata of
the Laarentian system, with which Professor Rogers
seem to identify them, that no one who has stodied
the two can for a moment confound them. Prof,
Rogers is therefore obliged to assume a new series of
erystalline rocks, distinct from both the Laurentian
and Huronian systems, but indistinguishable from
the altered paleozoic series, or else to admit that the
whole of hisgueissic series in Pennyslvania is, likethe
corresponding rocks in Cunada, of paleenzoic age.®
‘We believe that nature never repeats herself without
a difference, and that certain variations in the chemi-
cal and mineralogical constitution of sediments mark
successive epochs so clearly that it would be impos-
sibie to suppose the formation in adjacent regions of
2 series of crystalline schists like those of the Alle-
ghanies contemporaneous with the sediments which
produced the Laurentian system. We have else-
where indicated the general principles upon which
is based this notion of a progressive change in the
composition of sediments, and shown how the grad-
ual removal cf alkalies from aluminous rocks bas
led to the formation of argillites, chloritic and epido-
tic rocks, at the same timo removing carbonic acid
from the atmosphere, while the resulting carbonate
of soda by decomposing the caleareous and magnesian
salts of the ocean, furnished the carbonates for the
formation of limestones and dolomites, at the same
time generating sea salt.t

Closely connected with these chemical questions
is that of the commencement of life on the earth.
The recognition beneath the Silurian and Huronian
rocks of 40,000 feet of sediments unalogous to those
of more recent times, carries far back into the past
the evidence of the existence of physical and chem-
ical conditions, similar to those of more recent

#* Dr. Bi:sby in 1824 described an extensive tract of gnessoid rocks
on Rainy Luke and Lake Lacroix, north of Lake Superior. The gen-
eral course of thestrata he states to be from N. W. to N. by W_, with
& corresponding easterly dip;” but he elsewhere apeaks of the gneiss
88 runniug (dipping?) E.N. E. This gneiss often contains beds and
disssminated grains of hornblende, and passes in some places into
micacevus, chloritic and greenstone slatus, and syenite. Staurotide
is abundant in the mica schists, and octahedral jron occurs in the
chloritic slates. A por) hyritic grauite containing berylis also met
with In this region. This gneiss is regurded by Dr. Bigsby as be-
longlog “ to transition rocks, from its constaat proximity to red
sandatoue, the oldest organic limestone, and tenp.” (Am. Jour, Sci.
g; viil, 61). The lithelogienl and mineral chasacters of theso crys-

live strata scem toLo i-tinct from those of the Laurentian system,
ond to resemble thoss of the Appalnchisns, Too much praise cannot
be ascribed to Dr. Bigsvy for hig early and extensive observations on
the geogvosy aad miveralogy of British North America. .. -

1+ Am. Journatof Scienco (2) xxv. 102,446 xxx.133; Quar, Journal
Goo. Soc, xv. 488, and Can. Naturalist, Doconber, 1859,

periods. But these highly altered strata exclude,

for the most part, organic forms, and it is only by

applying to their study the same chemical princi-

ples which we now find in operation that we are

led to suppose the existence of organie life daring

the Laurentian period. The great processes of

deoxydation in nature are dependent upon organiza-

tion ; plants by solar force convert water and car-

bonie acid into hydrocarbonaceous substances, from

whence bitumens, coal, anthracite and plumbago,
and it is the action of organic matter which reduces

sulphates, giving rise to metallic sulphurets and

sulpbar. In like manner it is by the activn of dis-

solved organic matters that oxyd of iron is partially

reduced and dissolved from great masses of sedi-

ments, to be subsequently accumulated in beds of
iron ore. 'We see in the Laurentian series beds and

veins of metallic sulphurets, precisely as in more re-

cent formations, and the extensive beds of iron ore

hundreds of feet 9hick, which abound in that an-

cient system, correspond not only to great volumes

of strata deprived of that metal, but as we may sup-

pose, to organic matters, which but for the then

greater diffusion of iron oxyd in conditions favorable

for their oxydation, might have formed deposits of
mineral carbon far more extensive than those beds

of plombago which we actually meet with in the

Laurentian strata.

All these conditions lead us then to conclude to
the ezistence of an sbundant vegetation during the
Laurentian period, nor are there wanting evidences
of animal life in these oldest strata. Sir William
Logan has described forms oceuring in the Lauren-
tian limestone which canvot be distinguised from
the silicified specimens of Stromatopora rugosu found
in Lower Silurianrocks. They consist of concentrio
layers made up of crystalline grains of white pyrox-
enc in one case and of serpentine in another, the
first imbedded in limestone and the second in dolo-
mite ; we may well suppose that the result of meta-
morphism would be to convert silicified fossils into
silicates of lime and magnesia. The nodules of phos-
phate of lime in some beds of the Laurentian lime-
stones also recall the phosphatic coprolites which
are frequently met with in Lower Silurian strata,
and are in the latter case the exuvim of animals
which have fed upon Lingula, Orbicula, Conularia
and Serpuliles, the shells and tubes of which we have
long since shown to be similar in composition to the
boues of vertebrates.* So far therefore from looking
upon the base of the Silurian as marking the dawn
of life upon our planet, we see abundant reasons for
supposing that organisme, probably as varied and
abundant as those of the palaozoic age, may have
existed during the long Laurentian period.

Along the northren rim of the great palazozie basin
of North America the potsdam sandstone of the New
York geologists is unquestionably the lowest rock
from below Quebec to the Island of Montreal, and
thence passing up the valley of Lake Champlain and
sweeping round the Adirondack mountains, until it
reénters Canada and soon disappears to the north of
Lake Ontario, where the Birdseye and Black River
limestones reposedirectly upon the Laurentian rocks,
and furthermore overlie the great Lake Superior
group of slates and sandstones, which reposiog on
the unconformable ITuronian system, constitutes the
upper copper-bearing rocks of this region. This
Lake Superior group, as Sir William Logan remarks,

* Logan and Hunt, Am. Jour. 8ci. (2) xvii. 235,



