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(H.)

ON THE MINERALOGY OF THE LAURENTIAN
LIMESTONES OF NORTH AMERICA.

Dy T, Srepey Howe, LL. Do, F. B8 of the Geolugienl Burvey of Canada,

INTROBUCTION.

I & general report of the Geologieal Survey published in 1563,
under the title of the Geology of Clanade, the ancient gneissie sys-
tem of the Laurentides of Canada and the Adirendacks of New
York, is described under the name of the Lavventian system. Far-
ther researches have shown that under this title were included two
distinet and unconformable groups of rocks, which have sinee been
distinguished us the Lower Laurentian and the Upper Lauventian,
or Lubrador series.  The first and most ancient ot these, to which
it will be well for the future to restrict the name of Laurentian,
corvesponds to the primitive gueiss of Seandinavia and of the
west of Scotland,  This opinion was put forward by the author
in 1855, and has since been confirmed by Sir R, 1, Murchison, for
Seotland,  More recently, Messrs Giimbel and Flochstetter, after
a lengthened study of the older gneiss of Bavurin and Bohemin,
bave declaved it to be identical with the Laurentinn of North
America, & eonclusion sustained by the discovery by Gitmbel of
the fossil remains of the rhizopod Foezeon Canadense, in the lime-
stone of the Bavarian gneiss,

The lower or true Laurention consists in great part of orthoelase
gueiss, sometimes granitoid, with quarizites, occasionally becom.
ing eonglomerates ; hornblendic und icaceous schists, pyroxen-
ites, serpentines and limestones, sometimes magnesian.  These
limestones, generally very crystalline, are scen on the Ottaws, in
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the eounties of Areeutenil and Grenville, to furm three distinet
formutions, having ench n thickness of from 1,000 to 1,500 feet,
separated, underlaid and overluid hy still greater masses of guieiss
und quarizite.  The measuved  thickness of this sevies o the
Ottaws is more thau 20,000 feet, which iz probably fue fron repre-
senting its total volume, while in Bobemia it i2 supposed to equal
w0t less than 90,000 feet.  In the eounty of Hastings, in the pro-
vivew of Ontario, not less than 21,000 fecet of strata, consisting of
erystalline schists, limestones and diorites, nee found resting eon-
formably wpon Laurenting gneiss.® It appears certain, however,
that this series, which differs both in the snceeszion and the lithe-
logieul eharaeter of its strata from the seetions in the Oltaws
vlley, belonga to the Lower Lavrentian, of which it would appear
to constitute & member higher in the system than any observed in
New York or in the province of Quebec, so that the whele knewn
thickness of the Lower Laurentian in Canadi would surpass 40,000
feet,  The Fozosn Caradense s mict with in several localities, both
in the loweyr awd higher members of the Lower Lanrentinn,

The Labrador {or Upper Laurentiou) oveurs in detached areas,
resting unconformably upon the true Lanventian system. Somo
ol these avens ave wmmny miles in breadth, snil they oceur at
intervals in Canmda (rom the shores of Take Huwron to the coast of
Labrador. The Labwador series contains stratan of orthoclase
eneiss, quartzites, and crystalline limestones | but its predomi-
nant element iz an suortholite—a rock u.ullllmsm! M.‘-:l‘!lltizllly of
feldspar of the anortlic or tielinie systen. generally with o small
admixture of pyroxene or hypevsthene,  This wnortholite is some.
times gneissoid, and even fine-grained ; bt is more often granitoid,
and  occasionally presents large cloavable masses of opalescent
fulileprar, generally labeadovite or mudesine. The thickness of this
Labridor series connot be less than 10,000 feet, amd s perlaps
mueh more,  The true Lavrentian offers pothiog similar (o these
anortholites, which scem to bo identical, both Hthologieally and
weagnostieally, with the norites of Novway. They are the iyper-
sthenites of the Lelwides, deseribed by MeCaolloch, and sithse-
quently recognized by Emmons under the name of bypersthene
rock in the Adirondacks, of which, awcqn_ling to him, they {orm
some of the Lighest summits.

To these two great series of ancienl rvocks must e added a
third—the Muronian, which attains on Luke Huron o thickness of
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not Tess than 18,000 feet, where it Hes between the Lasrentian and
Silurian systems, couformable with neither. It is helivved to he
newer than the Labrador sevies, though the two luve never yet
Leen secn in contuet.  The recent observations of Prof. [nll, have
shown that the Huronian system iz found juterposed between the
Sifurinn and the Luurentian to the west of the Mississippi, while
it appears to bave been very recently identificd both in New-
foundland and in New Bronswick.  OF these three great series,
Sir William Logau remarks that their united thickpess < way pos-
sibly far surpass that of all the sueceeding rocks from the buse of
the Potsdam series to the present time. We ave this carried back
to a period so fur remote, that the appearanee of the so-called pri-
mordial fanea miay by some be eonsidered o comparaiively modern
event.  We find, however, that even during the Laurventian period,
the same chemienl and meelanical processes which have ever sinee
been at wink disintegiating and reconstracting the envtls crust,
were in operation, az now.  In the conglomerates of the Hwranian
sevies, there are enclosed boulders derived from the Luurentian,
that seem to show that the parent vock was altered to its present
ervstalline eondition before the deposit of the newer formadiou,
while intersirntified with the Tauwrentian limestones, thore are
heds of conglomenite, the pebbles of whieh are themselves rolled
fragments of a still older luminated sand-rack ; and the form-
tion of these beds leads us still further into the past.” (Quar, Jour,
(ool Soe, Fehrary, 1863,

The aren ocenpied by the Laurentian vocks in Canadu, is abont
200,000 square miles, of which whont 1300 square miles have
heen acenrately studied snd wapped in the valloy of the Ottawy,
in the province of Quebee, sud w still smaller avea in the county
of Tstings, Outarie.  Tlhe Lanrentinn aves of the Adivendacks,
in northern New York, comprises abont 10,000 square wiles, hut
hras wever yet been stratigraphieally stndied. althongh e atten-
tion s heew puid to the mineralogy of the Hestones of the series,
which present many charneters hoth of scientitic and of econoniiv
infovest, The following pages are extracted froun the Report of
the Geologieal Survey of Canada for 186366 (puges 182220,
publishied et Oltawa, and here veprinted with some fow additions,
which ure distinguished Iy being enclosed in brackets :

The evidence afforded by the caveful steatigraphienl study of
1hese Lavvention limestones, and their associated vovks o the val-
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ley of the Ottawa, left, us we have seen, no doubt of their sedi-
mentary nature and origin. - Similar limestones in the Highlands
of New York and New Jerscy were loug sinee recognized by
Rogers, by Mather, and by other American geologists, as in like
manner altered stratified rocks, which were by sonie regarded as
of Silurian age, and by others of greater antiquity. The ohser-
vations made hy Siv William Logun and Prof. James ILall, in
1864 {Amer. Jour, Seience [2], xxxix, 97). in the Highlunds of
the Hudson, however, leave no doubt that these limestones, and
their accompanying gneisseid strata, helong to the Laurentisn
system.

The study by the late Dr. Emmons of the similar series of rocks,
constituting the mountain region of the Adirondacks in northern
New York, and continuous with the great Laurentian area of
anada, led him, however, to regarvd the limestones of the series
a5 of igneous ovigin, and in fact as intrusive rocks. (See his
Report ou the Geology of the First District of New York, puh-
lished in 1842, pages 37-59.) This view, although in contradic-
tion with the conclusions of other geologists who have examined
these Lanrentian limestones in Canadu and the United States, was
not so singular s might at first sight appear.  Mather, in his
Report on Second District of New York (page 485), while main-
tuining the sedimentary and metumorphic natuve of the erystalline
Himestones of the Highlands, asserted that there were examples in
Washington county fully sustuining Ewmmons’ view that sueh
limestones sometimes oceur as eruptive rocks,

Many of the first weologists of other countries have also main-
tuined the igneous origin of certain erystalline limestones, Thus,
in 1863, we tind Von Leonbard nsserting that limestoncs have
somelimes come from the interior of the earthina liquid state, like
other igneous rocks. A similar view was ot that tine muintaived
by Guidini with regard to the dolomites of Spezzia in northern
Ttaly, and by Rozet for sdmilar rocks at Oran in Algeria, and for
the erystallive limestones of the Yosges, which, like those of the
Laurentian series, oceur in gneiss, and are often mingled with ser-
pentine.  (Bull. Soc. Geol. de Fronee, iii, pages 215 aud 235.)
These observers, like Dy, Emmons, urged in support of {heir view,
umong other ressons move or less fallacions, the undoubted fact
that such limestones, in some eases, apparently form dykes or
veins, which, like those of granite and greenstone, traverse gneissdo
or omartzose struta,
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1t bas been pointed ocut in the Geology of Canada (pages 28
and 648), that, in the cuse of the Luurentian limestones, there is
abundant evidence that they were at one time in such a plastic con-
dition that external forees were able, not only to contort great
masses of limestone, and to break and fold in a vemuarkable manner
eortain interstratified quartzose layers, but to foree the softened
limestone into fissures in the adjacent silicious stratn,  Examples
of the latter phenomenon are, however, eomparatively rvare, and
the limestone veins upon which Mr. Emmons, and probubly other
obscrvers, huve founded their view of the igneous origin of erys-
talline limestone, remain {o be deseribed, after a briel aceount of
the limestones and their immediately associated strata. Tt should
herce be mentioned that Bischof considers the great dykes of gran-
ular limestone, which, near Auerbach in the Bergstrasse, ave met
with traversing gnciss, to be deposits from water, filling np fis-
sures; in fact, veritable veinstones. (Chem. Gleol,, English Ed., iii,
pp- 148-150.) See also the note on page 47 for a deseription of
a similar ealeareous vein.

The Laurcntian limestones of North America, and other erys-
talline limestones in difforent regions, some of which belong fo
other geologieal periods, often abound, as is well known, in foreign
minernls, These ocour disseminated through the mass of the rock,
of which they serve, in many cases, to mark the lines of stratifien
tion. While some beds consist of nearly pure carbonate of lime,
others will be found to be chavacterized by nn admixtore of graing
or erystals of chondrodite, pyroxene, serpentine, mica, feldspar,
quariz, graphite, or other minerals, either alone or variously asso-
ciated, and sometimes o such gquantities as to make up « large
proportion of the rock.

Recent investigations have shown that in some cases the dis-
seiination of eertain of these minerals through the crystulline
limesteues is connected with organic forms. The ohservations of
Dr. Dawson and myself on the Eozoon Canedense showed that
certain silicates, namely, serpentine, pyroxene and loganite, had
been deposited in the eelis and chambers left vacant by the dis-
appearanee of the animal matter from the ealeaveous skeleton of
that foraminiferous organism, so that when this caleareous portion
is removed by an acid there remains a coberent mass, which is o
cust of the soft pavts of the animal, in which not only the cham-
bers and connecting canals, but the minute tubuli and pores are
represented by solid minernl silicates. It was shown that this



