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NOTE ON CRYPTOZOON AND OTHER ANCIENT FOSSILS.

By SIR WILLIAM DAwsoN, F.R.S., F.G.S., &c.

For many years my attention has been directed, in
connection with the discussions regarding Eozoon, to the

discoveries made from timie to time of organie remains
older than the Lower Cambrian, and to the study of fossils
occurring in the Canibrian, and which miglit be supposed
likely to be survivals from the Pre-cambrian periods. It
is now well known that in the Lower Cambrian seas there
already existed representatives of all the classes of Marine
Invertebrates, and these represented probably by several
hundreds of species of nimany genera, since the published
lists of American forms alone contain more than 160

species.1 In the beds iimmediately below the Cambrian,
however, thoiigh several forms of life have been recogiised
by Billings, Matthew, Walcott and others, they are coi-
paratively rare in numbers and sparsely distributed
through great thicknesses of unproductive beds; and this
in connection with the frequently disturbed and altered
eondition of the beds theiselves, rencders any attempt to

1 Walcott: .3Memoir on Fauna of Lower Cambrin, 1s90. Publications of U.S.
Geological Sur vey.
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ci lluti>'e-~LIl fial £ îsi15teiis and difficuit, as wveil

thui >1 ijeu1 ()f dii'ectuuîgr the attentionî ut yuîîîîger geologists

Lu th e C(I lleetioti of oriaaîîw î'eîîîaîîs iii these rock~ s w oi-
aiix. <thei' purp(>eQ siîîce oui' r weg of the 1>îe-
caibî'iail fa'aua is v'et iii its iîlifiîey, and mlay berga'e

ru tt) ici' as sîiietfi îi ig Lo be 11< q ed I il iii de futur n îc Iln as
a iesel i t i )Ssessîoîî.

I ah>1 >lis 1I<isd tii folo\'. :Maýttlle\v' ini p)1aciig as I>ie-
Ca iliiîa î, t i ough stiIl Pala.'ozoic, the b eds i n Soiith eriî
Ne\\- Býrtuîîs\ický dgaelI)v I iina as Etâclieiîiîîiaîî, and

li i îsa I'ew% IFoSi iS of'laa' z types, and1( to eoî'relate

witlî tiiese thle Signîal Il iii 'Seîies of "\eîv roll idla ild and
the Keeinor Kcîenwai<1 Lake ue'oî. eo
thiese, so far' as yet kîîowîî, \Vu' linve oîîly- tie ]-Inî'ollian,
1)1r itily divisib le inito ail uipper anid lowe' ienîbeî', the
Gî'eîvilliaîî or Upiier Lauirentiaîi-Uîe twvo consý,titintiuîg the

Bozule g'ou),-aiid the Loveî' Latiî'eîtiail, Ottawa\" gnIeis
or Arcineanl pr'(îpCi.

Ili 1882 Pr'of. Jaines Hiall descî'ibed certain reîuarkable
stroiîîatop oroid fornis fomidt by Iiii ini a. huuîestoiie of
the ('alefei'ons foiîation at Greenfield, Saratoga, Couîîty,
Xcii' York, anîd mî'Iiclî lie ' îaînied Oryptozoom Pî'olz/'crmil.2

The speuincms occîîrred abuîîdaîîiitly on1 thc surface of the
hed, anîd \veî'e of rouiffded foriii anid closely grTouped
togetlîeî', as if hy at process of laterai gelimatiomi. Eacii
imîdividual is described as consisthîg, of " a îiumbeî' of
iir'gular conceîtî'ic lauiinze of gî'eater or less deiîsity and

'of \'ery irlrgular thickiîess. 'Fle substance bebween the

i Matthew, Traitîs. Xc:i.S'îi',N'., Maiwii, 189iO; Tians,. iiovd Soi'. of Caliai:d.
iS e, li. ýSee aISO " Catî:îîiaîî Recoli of' Mii' io''"1~i.
2Tiiiiîty'sixi Regeîîts' Report oit New Y'ork itlte~ Cabiiict.



Cryilpozoon and other Ancient Fossils.

concentrie lines, in well-preserved specinens, is traversed
ihv numîîerous minute irregilar canals, which branch and
anîastoiiose without regularity. The central portions of
the imisses are usually filled with crystalline, granular
and uolitic imaterial, and mnanv specimuens show the
intrusion of these extraneous and inorganie substances

between the colcentric lamina."
In general formî the masses are hemispherical or broadly

turbinate, and the layers are concave upward as if they
iad grown fron a central point or circle and expanded
very rapidly in ascending, the general result resemnbling a
series of bowIs one within aniother. The larger masses
are fron one to two feet in dianeter.

Thin slices, from specimens kindly presented to the
Peter ledpath Museumi by Prof. Hall, show that the
primary lamimne are thin and apparentlv carbonaceous, as
if originally of a corneous or nenbrainous character, and
they are usually finely crunipied as if by lateral pressure,'
while they can occasionally be seen tu divide into two
lamina with intervening coarsely cellular structure. The
thick internediate layers which separate these primary
lamime are composed of grains of calcareous, dolomnitic and
silicious matter, in somte speciens with mnuch fine car-
bonaceous inaterial. This last, uider a high power in thin
slices, is secen to present the appearance of a fine network
or strona in which the iniorganic particles are entangled.
The canals traversing these intermediate layers appear to
be nere perforations without distinct valls, and are filled
with transparent calcareouns natter, which renders then,
unider a proper light, .sufficiently distinct fron the grey

granular intermediate inatter which they traverse. So
far as observed, the canals are confined to the internediate
layers, and do not seemu to penetrate the prinary lamino,
though these soimetimes present a reticulated appearance

'Ilis inay, hlowever, represent an originially corrngated structure of the lauiin:e.
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and secm to have occasional spaces in thein whicl mnay
have been communicating pores or orifices.'

lit 1885 Prof. N. H. Winchell recognised 'a sinilar
structure in stronatoporoid fornms found in a limestone
underlying the St. Peter sandstone, and therefore of Upper
Cambrian age. These are noticed in his 14th Annual
Report under the naine C7ptozoon Minnesotense, and are
stated to diffler fron Hall's specimnens in their habit* of
gvowth, the laminoe being convex or conical upward. The
structure also is somewhat diflerent, the lamination being
much finer.

In 1889 the Miniiesota specimens were again inoticed
by Mr. L. W. Chanev, more especially with reference to
the great size attained by ýsome of then, though there
seemed to be douibt as to whether the ver' large specimens
my not have been enlarged by aggregation of concre-

tionary matter. In this paper also, the discovery of
Cryptozoon in the calciferous of the Champlain Valley, by
Prof. H. M. Seely, is mentioned.

About this time I had obtained front the Calciferous of
Lachu te, P.Q., a large st romtoporoid mass, and in examin-
ing it mieroscopically found that, thougli less perfectly
preserved than Hall's speciniens, it might be referred with

probability to the sane genus. The laminoe are more
waved, and often connected with each other, and the
canals less curved and more frequently expanding into
irregular cavities. I cannot positively affirm. that this is
a distinct species, but may provisionally naie ik C.
Lachuntense.

In 1890, the Cryptozoa of the calciferous of the Chai-
plain Valley are referred to by Messrs. Brainard and Seely,
and one species is naned ù. Steeli, in honour of Dr. Steel,
who first observed thei in 1825.2 This species is stated

i Thin horizonital sections of the lanite in the best speritnens indeed appear as if
coiistitutinlig a reticulated mat, muore dense tlat that scn in the intermediate layers.

2 Billetii Geol. Sovy. of Xieriva, Vol. 1, p. 502.
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CÙryptozoon and other Ancient Fossils.

in the saine paper to appear in the calciferous of Philips-
burgh on the Canjadian frontier. Prof. Seely inforis me
iii a private letter that lie lias since recognized iii the
Champlain Valley what appear to be two additional
species of Cryptozoon.

Cryptozoon7 Bo'eale, Dawson (Fig. 1).-A quite distinct
and very interesting species was obtained in 1888 by Mr.
E. F. Chambers, of Montreal, at Lake St. John, P.Q., asso-
ciated with fossils of Trenton age. It consists of a mass
of cylindrical or turbinate branches, proceeding from a
centre and also budding laterally froni each other. Each
branch shows a series of laiinoe concave upward. The
spaces between the thin laiino are filled with a very fine
granular material, iii which are canals, less frequent
straighter and more nearly parallel to the laminoe than iii
the typical species. This species is renarkable for the
slender and coral-like shape of its branches, for its
resemblance in general forn to the disputed specimens
resenbling Eozoon from the Hastings (probably Huronian)
of Tudor, Ontario, and on account of its being the latest
known occurrence of Cryptozoon. It was very shortly
described and commented on in the " Canadian 1ecord
of Science " for 1889.

Cryptozoon Occidentale, s.x.-So far our specimens of
Cryptozoon have been Upper Cambrian or Ordovician, but
JDr. C. ). Walcott, iii bis nemoir on the Fauna of the
Lower Cambrian, mentions at p. 550 that iii the Grand
Cañion section iii Arizona, there are uiconfornably under-
lying the Lower Cambrian " 12,000 feet of unaltered sand-
stone, shale and limestone," which may be regarded as
Pre-cambrian, and probably in whole or in part represent-
ing the Kewenian of Lake Superior and the Etcheminian
of Southern New Brunswick. ln these beds, 3,500 feet
below the suimmnit of the section, he found " a smîall Patel-
loid or Discinoid shell," a fragment probably of a Trilobite,
and a snall Hyolithes, in a bed of bituminous limiestone.
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" In layers of limestone still lower in the section an
obscure Stromatoporoid form occurs in abiundance, along
with fragments of a Trilobite and a Salterella"." Small
speciniens of these stroniatoporoid forns were kindly
supplied to m1e by Dr. Walcott, and on being s!iced,
though mnost of then were iiperfectly preserved, onie of
them exhibited the concentric laminoe of Cryptozoon, and
the internediate layers composed of inicroscopic grains
whic2h were ascertained by Dr. Adans to be partly sili-
cious and partly calcareous (Dolonite and calcite).
Instead of the irregular curving canals of the typical
Cryptozoon, where best preserved they show ragged cells,
giving off on all sides nuinerous snall tortuous and
branching canails (Fig. 3), but this structure I regard as
possibly corresponding to that of Cryptozoon, and I
would therefore venture to naie the species C. Occihn/ale,
ini hope of the discovery of better specinens.

II. Ancil.l.ozoo.

Still older speciniens referable to the sane general type
have been found by Dr. G. F. Matthew in the Upper
Laurentian (Grenville Series) of Southern New Brunswick.
Dr. Matthew having kindly presented a large slab of
these fossils to the Peter Redpath Museum, f have bèen
enabled to study thein both macroscopically and micro-
scopically. As described by Matthew, with reference to
their mode of occurrence in si/t, they consist of eylindrical
or polygonal coinînus apparently multiplying by buddiing,
and composed of lamina, and interniediate lavers which
are convex upwards and are in places separated by spaces
occupied with calcite.' The laminze have the sane aspect
with those of Cryptozoon ; but the intervening thick
granular layers, which have a very uniforn appearance,

I In the psslb presented to Ihe Peter nedIlpati Museulm the individual inasses are
apparently not in situ, but more or less broken and piled up together ; some of then
are six inches ih diamneter. The lamim;e of white calcite in several of the specimens 1
regard as inorganie and filling lacunlae or cavities.
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Fin. 2. Fi0. 3.

Fio. 2.--Sectin of part of (>ryptozooni proliterumin, Hall, x 48, showing two of the
prIntary lantime at (a. a), andel portlois of three of the eantaliferoimt layers.

Fin. I.-Sectior of part of C. Oueletentale, S.N., x 48, sluowing onie of the priitiary
lamnina at (a). anul portions of tuwo of the celluilar and catiallferouis layers.

(Froria micro-photographs by Prof. Penlhalow.)
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exhibit caels only iii places. Elsewhere they nay have

perhaps been destroyed by decay and pressure. Matthew
regards these forns as fossils ; and if so, they( are
undoubtedly allied to Cryptozoon, if not properly belong-
ing to the genus. They are in any case the oldest known
formns referable to this type. In othier beds of the saime
age fragments of Eozoon showing the canal systeis la.
been found, and also needles supposed to be spicules of
sponges, and carbonaceous filins an(d fibres which may be
of vegetable origin.

III. GENERAL REMArKIS ON CRYPTOZOON A.;!, ARCI%ozOON.

If we endeavour iii imagination to restore tiese curions
organisis, the task is a very di ficult one. They no doubt
grew on the sea bottom, and nm.st have had great.powers
of assimilation and increase iii bulk. Still, it munst be
borne iii mid that they were largely made up of inorganie
particles collected fron the nmud and fine sand in process
of deposition. The amount of actual organie matter in the
hard parts even of large specimuens is not very grear, and
the soft living material, if they were animal, must have
been confined to the canals and to the exterior surfaces.

As the only marine animals known to accumulate
foreign imatter iii this manner are the Protozoa of the
Rlihizopod type, one naturally turns to themi for analogies,
and perhaps species of the genus Loftusia iiost nearly
resemuble therm iii general arranîgenment. But this type is,
I believe, not known lower tiai the Lower Carboniferous;
L. Columbiana, A. M. Dawson, found with the genus
Fusulina in rocks of that age iii British Columbia, being
the oldest known species.1 I amn not aware that any of
the Stronatoporæe, properly so called, as nearly resemuble
Cryptozoon, unless my genus Megastroma fron the Car-
boniferous of Nova Scotia is referable to that group.

- Joiurnal Londoi Gol. Survey, Vol. 3,, p. 69, et Seqr.
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This curious fossil was described witli some other Carbon-
iferous forins in the Report of the Peter Redpath Museumn
for 1883, and as that publication is not very generally
accessible, the description may he repeated here:-

Mecgastroma luminosnum, Dawson.

Broadly expanded layers about one nillimetre in thick-
ness, and two mîillimletres or more apart. Each laver
consists of a double membrane, beset vith unierous spi-
cules pointing inwards and looking like two brushes facing
each other. The membranes are penetrated by openings
or oscula, and appear to be porous or reticulate in their
substance and to have cellular thickenings in places,
giving themn a netted appearance. The layers sometimes
though rarely unite, and are not always continuous when
seen in section this appearance being perhaps produced

by large openings or spaces. In each layer the ends of
the opposing spicules are sometimes in contact, sometinies
sel)arated by a space, empty or filled with calcite. The
intervals between the layers are occupied by organic lime-
stone, (onsisting of small shells and fragments of shells
an( corals. As mnany as twelve or thirteen layers are
sometimes superimposed, and their horizontal extent
seemus to amount to a foot or more. The layers have a
deep> brown colour, while the enclosing liiestone is of a
light gray tint.

" This remarkable body was found in the fossiliferous
limestone of Brookfield, in patclhes parallel with the
stratification,and at first sight resembled a coarse Stroma-
topora. When sliced and examined under the microscope,
it presents the appearance above described. The mem-
branes referred to, fromn their deelp brown color, would
seem to have been of a hornv or chitinous character. Thev
are sonetimes bent and folded, as if by pressure, and
appear to have been of a flexible and touigh consistency.
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The spicules connected with then, if organic, would seen
to have been set in the membrane, and to have been
corneous rather thbani silicious. I Iave, however, no
absolute certainty that these apparent spicules nay not
be ratier the etlect of prismatie crystals of calcareous
spar penetrating a soft animal matter and imipressing on
it their owi foris. If the spicules are really organic,
the structure must be of the nature of a sponge. If
otherwise, it must have consisted of double membranous
layers enclosing betwecn theni a softer organie matter,
and sufficiently firm to retain their form till filled in with
calcareous fragments. Uniless the structure was of veg'e-
table origin, which I do not think likely, it was probably
a Protozoan of some kind. In either case it is differenit
froi any fossil hitherto found in the Lower Carboniferous
limestones of Nova Scotia." It is introduced here nerely
as a possible successor of Cryptozoon.

I think we are justilied in holding that the fossils of
the type of Ciryptozoon constitute a type differing froi
that of the ordinary stromatoporîe, and probably inferior
to them inl or(ranialioni. At one tile I supposed that
the Ordovician forms coutained in the genus Stronata-
cerium of Hall mighr be a coinecting link, and in some
respects of general arrangement they certainly conforn
to Cryptozoon : but in so far as I have been able to

examine then miicroscopically, their aflinities scein to be
with the typical Stromatopora. Still, there renains even
ini my own colleetion a large amount of material referred
to Stromatocerium whieh las not not yet been sliced and
examned.

Of modern forims, that which seemîs to approach nearest
to Cryptozoon is the reiarkable organisml dredged by
Alexander Agassiz in the Pacific,' and which lias been
4lescribed by Goës as an arenaceous foraminifer, umder the

i Lit. 107 N. Loug. SO -' W., 1,740 fathomîîs.- "Albatross " Expedition.
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naime Neisina Agassizi.' It is of considerable size, Che
largest specimiens mîeasurinig 190 11m1. in breadth, but is
verv thin, beinig oînly 2 1nn. in thickness. The general
formn is fani-like or reniforn, with concentrie lines or
bands, fromn the edges of which loose tubes or holloiv
bunfdles of fibres projeet into the water. These bands are
descnbed as " hiambers," which are, however, crossed by
inunîuîîînerable thick partitions dividing themîî into eban-
berlets, aid thiese partitions are composed of a file
coriieous stroma or nîetwork, in whicli and on the surface
are contained the atrenaceous grains that give cousistenuey
to the whole. It is evidenut that such a structure, if
fossilized, would resemble a flittened Cryptozoon in form,
ppearance and structure,; exeept in having rounîded

chamiîberlets instead of short tortuons canals, a diflèrence
not of essential importance. Goës mentions as probably
an allied form Juliane//a ftelida, Schlumberger, fromn
shallow *water (five inetres) on)i the West Coast of Africa.
It w.ants the filaimentous stromuîa and lias the chamiberlets
la'rger and more regular anid the lateral tubes more
numnerons. If these formns are rightlv inclded in Foranii-
nifera, they would strengthen the saie reference for
Cryptozoon and Arch;eozoon. In any case ther indicate
the persisteuce up to the modern time of orgaisuuism
apparently of the saine general structure.

IV. GIRVANELLA, Nicholson (Sinptoc/lds, Scely).

These peculiar fossils were first detected bv Nicholson
anud Etheridge iii the Silurian of Girvan in Scotland,2 and
were illustrated bv Mr. Wetlered, of Cheltenham, at the
muieetinîg of the British Association in Liverpool last
au tuimlnî.:" A similar formn discovered in the Chaze of
Vermuont by Prof. Seely, of Middlebury College, was

I Bu. MaS. Coieaup. zooloegy, VOL. XXIII., '%o. 5, 1892.
- Nicahlson : i J.yldeker, Puetology, 1850, irst escried in M ei ei n irvan.

« New Cotteswahvil Natu liss' Cha i, vl. XII, P'. 1, 1895-e.
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described by him as a sponge, under the naie Streptoclet-us
ocellatius,' and appears to be generically the same with
Nicholson's species, though belonging to an older forma-
tion. These bodies occur iii small roui(led or elliptical
masses, presenting a concentric structure resemblinig that
of Cryptozoon on a small scale. Uiider the microscope,
mi specimieiis kindly conununicated to me by Prof. Seely
aud Mr. Wethered, the layers are seen to be made up of
minite tubes twisted together iii a most complicated mani-
ner. The tubes are cylindrical, smooth, anfd appareiitly
calcareous, and they do not occiipy the wlhole space, but
leave irregtular iuoccupied cavities. The tubes make up
the layers and there do iot seem to be any distinct
separating lamnîjua between the layers, or any included
earthy muatter. In these respects they differ structurally
from Cryptozooin, an d are certain ly at least generieally
distiict, though having some resemblance in genîeral
manmer of growth.

Girvanella gives us little assistance in determining the
affinities of CVptozoon, and its own relationships have
been very variously interpreted. It has been referred to
Hydroids, Protozoa and even to Alge. Prof. Penhallow,
however, who has examined my specimenus, does niot seen
inclinied to refer it to the latter, though it has certain
resemblances to some of the Siphonee. Perhaps the
most probable conijecture as to its aftinities is that
advanced by Nicholson,L who compares it witlh the recent
tubulouîs Forainii fora of the geicra Syringammina and
Hyperanunina of Brady, whose tests preseit masses of
tortuous and il somne forins branching tubes, sometines in
concentric layers.

I have recently been able to extend the raiige of this
(urious orgamism downward, by the discovery in a boulder
iii a couglonerate at Little Metis of mnuerous examples

I A merican Jourinil of Science, ISS.
Nicholson and Lydeker, 31anual of Pala:ontology, 1S89, p. 127.
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-of a species which is probably of Lower Cambrian age.
It occurs in a lamiinated imnperfectly oolitic limuestone, in
oval, sonewhat flatteied masses, the largest df which is
18 min. in its longest dianeter. They show an obscure
concentric structure, and are mostly in the state of
granular calcite, but in places have the characteristic
tubes of Girvanella, though less curved and twisted than
those of the Chazy and Silurian specimens, and also of
snaller diamieter.

The formation holding the conglomerate is the Sillery
(Upper Cambrian), but the fossiliferous liiestone boulders
which it contains are, so far as known, of Lower Camabrian
age, to whlich therefore the specimiens in question inay
with probability be referred. The difference in structure
as well as in age entitles this form to a specific namie.
It may be namued Girvanella antiqua, and nay be defined
as similar in size and general structure to G. ocellata of
the Clazy, but with less convoluted and narrower tubes.

Y. ECEPTACULITES, ARtCiOCYATîIUS, &C.

Ii " rle Dawn of Life " (1875), reference was made to
the singular and complicated organisim known as Recepta-
eulites, which at that tine was generally regarded as
Foraminiiferal, and is still placed by Zittel, in his great
work on Palmontology, amiong forns doubtfully refer-
able to that group. It bas also been referred to
sponges, though on very nieertain grounds. It has
not, however, been traced, so far as I know,
any fartier back than the Upper Cambrian, and
no structural links are known to connect it with Crypto-
zoon or with Archwozoon. It nay, however, be regarded
as a possible survivor of ai anîcient type, probably a proto-
zoan, forming an unuually large and complicated skele-
ton, sometimes a foot in diameter, and which imay iot
inprobably have existed muuch earlier thain the time of the
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Cryptozoon and other Anciet Fossils.

formations in which it has hitherto been found. In any
case it should be looked for in the Pre-cambrian beds.

The latest attempt known to me to unravel the relations
of Receptaculites is that of Dr. R'auff in the Transactions.
of the Gernan Geological Society. He repeats and con-
Iirnis the observations of Billings as to its structure,
differing onily in rejecting the pores of the internal wall.
He also rightly concludes that it must have been a calca-
reous organism, and consequently cannot be referred to
any of the groups of silicious sponges; but seems' to regard
its systematic position as still quite uncertain. It mnay
possibly remain so, till either modern analogues, or more
ancient and sinpler formas, shall be discovered. Recepta-
culites and its. allies are at present known as low as the
Lower Ordovician on the one hand, as higli as the Carbon-
iferous on the other.

Another primitive and apparently very generalised type
is the genus Archwocyathus of Billings, one of the oldest
and most curious Cambrian fossils. It deserves an addi-
tional notice here, in connection with facts and publications.
of recenit dates.

As early as 1865 my attention was attracted to tiese
forms by specimens presented to me by Mr. Carpenter, a
missionary to Labrador, and about the same time Mr.
Billings was kind enough to shew me speciniens which
had been obtained by Mr. Richardson of the Geological
Survey, in what was then known as the " Lower Potsdam "
of L'Anse à, Loup in that region, and which lie had
described in 1861 and 1864, stating that he was in doubt
whether they should be referred to corals or sponges.
Slices of the specimens were made for the microscope,
when it appeared that, though they had the general aspect
of turbinate corals, like Petraia, etc., they were quite dis-
similar in structure, more especially in their porous inner
and outer walls and septa, yet they did not closely
resemble the porous corals, which besides were regarded as.

2105.



Canadian Record of Science.

of inucli more recent date. Nor could they with proba-
bility be referred to sponges, as they were composed of
solid calcareous plates which, as vas evident 'from their
texture, could not have been spicular, and which, it
appeared, imust have been composed of ordinary calcite
aid flnot of aragonite. Onie seemed thus shut up to the
idea of their being foraminiîiferal, and if so very large aid
complex forins of that group, consisting of perforated
chaibers arranged around a central funiel and occasionally
subdivided by thinneLr curved lanellae. I mientioned themîî
in this connection in the " Dawn of Life" iii 1875, lot as
closely related to Eozoon, but as apparently showing the
existence of very large foraninifera in the Lowest Canbrian.

The specineIns thus niotie(l were those named A. pro-
fundus by Billings, and were froni the Lower Cambrian.
He had, however, referred to the saine genus silicified
specimens frein the Calciferous or Upper Caibrian, vhich
were subsequently fomd to be associated with spicules
like those of lithistid sponges, and which may have been
very different fron the Species of the Lower Canibrian,
and are now indeed ilaced in a different geins. The
subject became in this, way involved in some confusion,
and the genus of Billings was supposed by some to be
referable to corals and by otiers to sponges. I, therefore,
asked my friend Dr. Hinde to re-examine ny specinens,
and at the saie time Mr. Billings placed in his bands
examples of the later form, and lie also obtained speciniens
fron European localities ivhich agreed substantially ivith
the older of the Labrador specimens, and were fron the
saie ancient horizon. Hinde retains the original and
older type from Labrador in Archoeocyathus, and places
the later form, A. -minganensis of Tillings, in a new genus
Archoscyphia. In tiis Walcott, in his iiemoir on the
Lower Canbrian fania, substantially agrees with Hinde.
Hinde, however, rejects my foraniniferal suggestion, and

1 Journal Geol. Society of I.ondon, Vol. 45, 1SS9. 1.1. 125, et sequ.
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prefers to regard Arcleocyathus as a coral, t;hough lie
adinits tlat it is of a verv pecuiliar and generalized type,
uInikiown except in tle Iowest Caiilbrian ;but there 'ery
widely dit'used, since it oeccirs iii difi'erent parts of Nortlh
Aimerica, in Spain and in Sardinia. I think, however, we
niay still be alloweil to entertain solie doubt as to its
reference to corals, more especially as its skeleton does
iot seemu to have been comiposed of aragonite. I still
continue to hope that, whether Protozoon or coral, it miiay
be traced below the Lower Cambrian, and nay fori a
link connecting the fauna of tlat age with that of still
(lder deposits. In my description of it in " The Davn of
of Life," in 1875, I have vritten of it iii the folloving
ternis :-" To understand Archleocyathus et is imagine
an inverted cone of carbonate of lime, from an inch or
two to a foot in length, and wi th its point buried in the
mtud at the bottom of the sea, while its open cup extends
upvard into the clear water. The lower part buried in
the bottom is composed of an irregular acervuline net-
work of thick caleareous plates, enclosing chamibers com-
nmnicating with one another. Above this, where the cup
expands, its walls are -coiposed of thin outer and inner
plates perforated with nuimerous holes in vertical rows,
and coinnected vith each other by vertical partitions, also

perforated, establishing free communication between the
radiating chambers, into which the thickness of the wall
is divided." Such a structure might, no doubt, serve as a
skeleton for a peculiar and generalized coral, but it might
just as well accommodate a protoplasmie protozoon. witl
chambers for its sarcode and pores for emission of its
psendepods both outwardly and by means of the interior
cup, which in that case would represent one of the
oscula or funnels of Eozoon or of the modern Carpenteria.
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VI. PRE-CAMBUAN IN WALES.

In the past sunier I was enabled to spend a few days,
with the assistance of my friend, Mr. H. Tweeddale Atkin,
of Egerton Park, Rock Ferry, iii examining the supposed
Pre-Cambrian rocks of Holyheal Island and Anglesey.
Fossils are very rare in these beds. As Sir A. Geikie lias
shewn, the quartzite of Holyhead is in sone places perfo-
rated with cylindrical woriii-burrows: and iii the icaceous
shales there are long cylindrical cords which may lie
algae of the genus Pableochorda, and also bifurcating fossils
iesemîbling Ciondrites, but I saw no animal fossils. I
have so far been able to discover no organic structure iii
the lavers of limestone associated vitli apparently bedded
serpentine in the southern phrt of Holylhead Islaind. l
central Anglesey there are lenticular beds of limestone
and dolomite associated witi Pre-Camibrian rocks, whicli
Dr. Calloway regards as probably equivalent to the
Pebidian of Hicks. In these there are obscure traces of
orgalie fragments; and in one bed near Bodwrog Chur'ch,
I found a rounîded, laminated body, whlich mnay be an
imperfectly preserved specimen of Cryptozoon or soime
allied organismn. The speciiiens collected have not, low-
ever, been yet thoroughly examiined. These, and other

pre-Canbrian deposits in Great Britain, correspond in
their testinony with the Eozoie rocks of North Aierica,
as to the small numiber and rarity of fossil reimains iii the
formations below the base of the P>aheozoie, anid the
consequent probability that ii these formations we are
approachinîg to the beginiing of life on our planet. Mr.
Edward Greenly, F.G.S., of Achnasheaw, Bangor, is nlow
engaged iii a careful revision of the geological nap of
Anglesey, and will give special attention to Pre-Camubrian
fossils. He lias already discovered, in rocks supposed to
be of that age, organisis recognized by Dr. Hinde as
spicules of sponges.1

1 Jonrnal Geological Society, Nov., 186;
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In conclusion, it is interesting to note how many large but
obscure and problematical organie remains, all apparently of
low types and generalised structures, and therefore diflicult
to classify, cluster about the base of the Cambrian, and
appear to point to a primitive world beyond, of whose
other inhabitants we know little else except indications of
marine worms, of sponges, of a few Protozoa, and possibly
of plants. Like the floating débris of the land noted by
Columbus on his vestward voyage, they raise our hope
that we are oue day to reach and annex to the empire of
geological science a new region in which we may be able
to see the beginnings of those great lines of life that have
desceuded through the ages, and are alike mnysterious in
their origin, their development, the decay and disappear-
ance of soie of thei, and the addition fron time to tine
of new types to their iumber.

I may add for the benefit of searchers in this field two
practical points: (1) Suchi organisms as most of those
referred to in this paper are not attractive to the ordinary
collector; because externally they shew little of their
structure, which becones nianifest only after they have
beeii cut and etched with dilute acid or prepared in trans-
parent slices for study under the microscope. There can
be little doubt that many cf then are overlooked for this
reason. (2) In Cambrian and Pre-Cambrian formations
fossils are often abundant on certain surfaces or in certain
thin layers, while intervening beds of great thickness are
barren. Hence the importance when productive beds are
found, of working them thoroughly wlhen pôssible. In this
the local collector who can revisit the same spot many
tintes and spend days in working at it, has great advan-
tages. Otherwise suci productive spots can be adequately
worked only by spending money in securing good collect-
ors and giving then sufficient means for excavation.
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A FEWr NOTES ON CANADIAN PLANT-LORE.

By CARRIx 'M. DinicK, 'M.A., McGill University.

In that part of the Province of Quebec known as
the Eastern Townships, are to be still found lingering
superstitions and quaint i(eas, which reveal the story
of the past. Clarenceville, which lies between Missisquoi
Bay and the Richelicu River, is peopled by the descendants
of Dutch United Empire Loyalists. Owing, however, to
intermarriage with otier nationalities, inany of the traits
of the Dutch ancestors have been lost, and the current
folk-lore eau frequently be traced to English, Irsh, and
Scotch sources. Coiing, as they did, more than one
hundred years ago to hewv otut a new home in the heart of
the primeval forest, they lived close enough to nature
to lay up a rich store (,î weird fancies and strange legends
for the delight of their children's children. But the
struggle for existence was too keen and the people too
closely occupied with the sternly practical side of life
to weave new stories of the inysterious world around
thein, and even the old were forgotten. Moreover, the
effects of the late war were so deeply impressed upon
their hearts that the reminiscences of old age were of the
intense realities of the ininiediate past rather than of the
superstitions about field and wood. It is not surprising,
therefore, that the plant-lore of the conununity is largely
medicinal.

The doctrine of signatures, which supposed that plants
by their external characters indicated the diseases for
which nature intended them as renedies, has been
superseded by a scientific knowledge of the truc
medicinal properties of plants. Nevertheless, many can
recall some old woman whose famous cures were effected
5y means of herbs, and whose garret was redolent with the

peculiar odors of dried pennyroyal, nint, and tansy.
Among the tiie-honoured medicinal plants, are many
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still considered most useful in home pliarimacy. Celandine
(Chelidonin majius) is m"uch valued as the basis of an oint-
ment used in various malignant diseases of the skin, and it is
said to be a permanent cure for scrofula. The plant was
held iii high esteeni iii ancient times and was very popular
as an eye remnedy. Culpepper says the plant is called
celandine from ,û.u, the swallow, because "if you put
out the eyes of young swallows, when they are in the
nest, the old ones will recover their eyes again with this
herb."> But Gerarde assures us such " tlhinîgs are vain
and false; for Cornelius Celses, lib. 6, wvitnesseth, That
when the sight of the eies of divers birds is put forth by
some outward means, it will after a time be restored
of it selfe, and soonest of ail the sight of the swallow;
whereupon (as the sane author saith) the tale grew, how
thorow an herb the dams restore that thing which healeth
of it selfe.",

In Clarenceville, a salve made from the leaves of the
chamomile (Antlhemis nobilis) is frequently used, though
it is not, as in the past, considered "a remedie against all
wearisonnesse."3* Iii the Townships, it is said that few
people can grow the plant, for " while sonie can handle it,
as soon as others touch it, it dies." This view is directly
opposed to the old English proverh,

Like a cainomile bed,
The more it is trodden,
The more it will spread." 4

Several species of Aralia are in great repute and
probably do possess remedial properties. They are sought
not oily by the Canadian "simpler," but sarsaparilla is
the chief ingredient of a popular patent medicine.
Ginseng (Aralia quinquefolia), whose roots bear a supposed
resemblance to the hunmi body, was highly esteemed

I Ciilpepper's " Complete Herbal and English Physiciant eilarged."
23. ', The lHerhal or General listorie uf Plants," by John Gerarde.
-4 Dyers Folk-Lore of Plants.
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by the Chinese and Japanese and by North American
Indians. Père Lafitau discovered the plant in Canada in
17161, and the greatest excitement ensued on'account of
the high price the plant commanded in the market. M.
Garneau says: "Le ginseng que les Chinois tiraint à grand
frais du nord de l'Asie, fut porté des bords du St.
Laurent à Canton. Il fut trouvé excellent et vendu très
cher; de sorte que bientôt une livre, qui ne valait à
Québec que deux francs, y monta jusqu'à vingt-cinq francs.
Il en fut exporté, une année pour 500,000 francs. Le
haut prix que cette racine avait atteint, excita une aveugle
cupidité. On la cueillit au mois de niai au lieu du mois
de septembre,.et on la fit sècher au four au lieu de la faire
sècher lentement et à l'ombie: elle ne valuit plus rien aux
yeux (le Chinois, qui cessèrent d'en acheter. Ainsi, un
commerce qui promettait de devenir une source de
richesse, tomba et s'éteignit complètement en peu
d'années."2  As a blood-purifier, ginseng has ever been a
popular home medicine, and of late it has again become a
readily marketable commodity. Another member of the
fanily, spikenard (Aralia racemosa), is used for poultices
and as a salve in skin diseases.

The Compositae furnish several famous remedies.
Southernwood (Artemisia abrotinumr), as in the time of
Galen and Dioscorides, is thought good for inflaimation
of thE eyes.3 And the greatest of panaceas for all the ills
of man and beast, according to the simpler, is wormwood
(Artem'esia absinthitm)." From early times it has been
held i i deep veneration as a cure for inflgmmation,
spraim, wounds, and all "ill-humours and weaknesses."
Worm vood is a favorite disinfectant also. An old rhyme
by Tusser asks:

i1 Méno!iç à La Duc d'Orleanb, concernant la Precieuse Plante du Ginseng de
Tartarie Déce.'verte en Amérique par le Père Joseph-François Lafitau de la Compagnie
(le Jesus.

2 L'Histoire du Canada, par F.-X. Garneau.
3. 4, Gerarde's " Herball."
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What savour is botter, if physicke be truc,
For places infected, than wormwood and rue?"I

The root of elecanipane (Inila kclenium) " taken with
hony or sugar made in an electuary . . . prevaileth
mightily against the cough," and a candy made froni
it and molasses is most popular witi the victims of
whooping-cough, whether fron the healing properties or
soothing qualities of the sweet, it would be difficult to say.

The dyspeptic natures of the Clarenceville people
demand varied treatment, and boneset tea (.Eupat6iqtn
pefrliatum), " dandelion bitters" (TaraxacunL dens-leonis),
and tansy tea (Tanecetum vulgare) are mentioned in
respectful tones by older people who measure the efficacy
of a medicine by its unpleasantness. Dandelions are
favourite "greens," and Culpepper, who is fond of preaching
a sermon, says of the herb " the French and Dutch do eat
it in the spring," shoving, he adds, that -' foreign physicians
are not so selfish as ours, but more communicative of the
virtues of plants to people."3

Rheumatism is a disease of which the so-called cures
are as varied as the victims. The favourite rc nedy is
to carry in the pocket a potato, which in some mysterious
vay absorbs the disease. A piece of flax bound round the

afflicted member, or applications of snartweed (Polygonum
hydropiper) are also comnonly used.

Saffron (Crocus sativws) is a Clarenceville cure for
measles, but it is not a local remedy. Gerarde says, " the
eyes being anointed with the same dissolved in milke
or fennel or rose water are preserved from being hurt by
small-pox or measles."4  The use of saffron in cases of
jaundice is probably due tothe bright yellow color of the
flower, of which Dioscorides said "it maketh a man well-
coloured."5

1 "The Folk-Lore of Plants" by T. F. Thistleton Dyer.
e. 4. ý. Gerarde's " Herbaill."
*3 Culpeppers Complete Herbal.
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Throat and lung troubles are very prevalent in the
Eastern Townships, and nany old reiedies for coughs are
still used. Elecanpane lias beei already noticed,
heilock (Tsuga C¼madensis) is steeped and taken for
ordinary colds, and a decoction of horehound (larrubon
ridgarc) is esteened by consumîptives. More popular than
any other, however, is the Mullein (Vcrbascumx ltipsus),
once called the witches' taper. It is interesting to note
that in New England the mulilein is made into a poultice
for tooth-ache. Gold-thread (Coptis 1rgfolia), or "goold-
thread" as it is often called, is used for the cure of
sore throats. "Smnellage" or smallage (Apium gravcolens)
is considered an excellent purifier of the blood. The
plantain (Plantago major) is used for the healing of
wounds, and the application of a dock-leaf to the sting of
a nettle is as well knîown as the old English adage-

"Nettle out, dock in-
Dock remove the nettie sting.",

Applications of the dried and pulverized root of "yellow-
dock" (Rtmex britannica) or of galiuni will at once, it
is believed, stop the bleeding of a wouid.

Althougi, in New Englahd, plants with mxilky juice are
supposed to cause warts, in Clarenceville, Che juice of
the nilkweed (Asclepias cornuidi) is considered an infallible
cure for thein.

Hops will allay pain and induce sleep. An ear-ache
mnay be cured by an onion poultice. The ash, wiich
in nany places is considered a protection against serpents,
and vith which a charn seeis Co have been always
connected, is aiother cure for an ear-ache. A piece of
root is cut, one end is charred in the fire, the sap oozing
froni the other end is caught and dropped into the ear,
wvhereupon the pain ceases. Catnip, catnep, or catmiint
(Nepeta cataria), so-called because cats love its odour and

1 Dyer's Folk-I.ore of Plants.
2 Fiske's 3Myths anid 31yt1a.1Ikers.
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rolI and tumble in it, has since the time of Gerarde been
steeped and taken to relieve pains of all kinds.

In tie past, it was not so much the inherent remedial
properties of plants which brought thei into repute as
supposed magical virtues or sone peculiar method of
applying the remedy. This superstitious feeling still
exists, and a strikinîg instance was afforded, in Clar-
enceville, by an old man, who cured wounds and sores,
especially of aninials, by nimans of " the sticks." Up to
the time of his death, four years ago, he was in great
demand in cases which had defied the skill of a veter-
inary surgeon, and even those who were ashamed of
their belief said he eflected vonfderful cures. His great
age, poml)pouis manner, absolute faith in himself, and bis
supposed wisdom, derived from somiie Indians over
whom lie had been captain, combined to imake the
application of the sticks an impressive ceremony. A
charmn or formula, vhieh was kept a profound secret,
was used. So far as is known, the cure was wrought
as follows:-three slender twigs, about four inches
long, were eut from a sweet-apple tree, and sharp-
ene( at both ends. Having been inserted in the wound
for a fewv minutes, they were removed, wrapped in paper,
and carefully tied up. As it was most important that
they should be kept warm, the operator carried theni
in an inner pocket during the day and placed them under
his pillow at night. These precauîtions having been taken,
the most dangerous wound invariably healed rapidly.
The use of the niuber three and of the sweet-apple tree,
which has in many places and at all times had mystic
virtues ascribed to it, perlhaps indicate that this curions
local custon iad its origin in an ancient practice.

The live-for-ever (Scdum telephum.), which in West-
phalia is used as a charn against lightning, and whicI
serves as a love charm in some parts of England, was
formerly used by the Germans and the English as a cure

"The Folk-I.ore of Plants" by Dyer.
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for various diseases. It is, however, in ill-repute in
Clarenceville. Few will allow even a sprig of it in their
houses, believing that its tenacity of life is due to a power
of feeding upon the very existence of human beings, and
that it keeps fresh and green at their expense.

Although the old superstitions have lost their power,
some have a lingering belief in the possibility of finding
water by ineans of a witch-hazel twig, and in the
protection from lightning, which is afforded by a beech-
tree, and many more own to a decidedly unconifortable
feeling if an apple-tree blosson in the fall. This is due to
a belief coinmon in New England and enibodied in an
old Xorthamptonshire proverb-

" A bloomi upon the apple-tvee, when the apples are ripe,
Is a sure termination to somebody's life."

The idea of any unseasonable event or dream being
a token of ill-luck is voiced in a saying "to dream of
fruit out of season is to sorrow out of reason." This is a
wrongly quoted and iisapplied English rhyme,' which is
an example of the many changes which plant-lore under-
goes in its travels from one country to another. A
curious instance of differences in word and thouglit is
furnished by a Clarenceville and New England dictum.

An apple in the mnorning is golden, at noon it is silver,
but at night it is lead." While a Devonshire rhyie says:

"Eat au apple going to bed,
Make the doctor beg his bread."2

Little can be added to the plant names, weather-lore,
love-charns, and children's gaies, mentioned by the
writer in a former paper. The compass plants of different
countries vary greatly, and a bit of local woodcraft is the
belief that the topnost branch of a pine or hemlock
always points to the north. The weather-wise say that
"the turning up of leaves so as to show the lighter under
side is a sure sign of rain." This appearance, which is

1. 2. "The Folk-Lore of Plant" by Dyer.
1 Canaiian Record of Science, ApIril, 1.9:.
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an adaptation to reduced transpiration, is really due to
the curling of a leaf in times of drought, so as to present
the edge to the rays of the sun. Several curious
expressions are common. A nian, froni fear or ague, may
" shake like a popple-leaf," a calm person is " as cool as a
cucumber," and a wealthy man is " worth a plum," while
.a valucless object or person " is not worth shucks." As
in New England ,l "shucks" for nut-shells, the "l tossell and
silk" of the corn and "corn-cob" are common ternis.

In regard to plant nanes, there is a lack of interesting
matter. Little discrimination is shown, and, to the
majority, all small, pale, spring-flowers are "iayflowers."
Popular English plant names are sometimes misapplied,
for instance, the marsh-niarigold (Caltia patustris) is
called " the cowslip," periwinkle (Vinca iminor) is known
as " inyrtle," and the jewel-weed (Impatiensfulva) is often
styled "snart-weed." Another popular name for the jewel-
weed, " touch-ne-not," referring to the sudden bursting
,of the pods when touched, may account for a curious idea
that the plant is poisonous to the touch and will cause
blindness.

A favourite amusement, transplanted from England, is
to pluck the rays of a daisy one by one, at the saine time
repeating the formula, " Rich man, poor man, beggar man,
thief, doctor, lawyer, merchant, chief." T he terni used
with the last ray indicates the status of the future spouse
of the experimenter. As elsewhere, four-leaved clovers
exercise their magic spell, dandelion curls and whistling
grasses rejoice the hearts of successive generatious of boys
and girls, and practical jokes owing to the confusion
of lady's thumb knotveed (Polygonum persicaria) and
the snartweed (P. hydropipe) have a perennial freshness.
Thus the fancies and ganes of childhood prolong the
fadinîg romance of the past, and furnish connecting links
which prove the whole world kin.

' The Ceîltiiry Migazine, .\ il, S194.
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ON THE OCCURRENCE OF CANCRINITE IN CANADA.

By ALFRED E. BARLOW, 'M.A., Geological Survey of Canada.

The presence of this mineral in Canada was first
detected by Dr. B. J. Harrington, of McGill University,
in the eheolite syenites of Montreal and Beloil, in the
Province of Quebec. Dr. Harrington thus writes of its
occurrence at these localities:1 " Some of the syenites
are traversed by segregated veins, which contain the
minerals of the enclosing rock as well as a number of
additional species. One of these veins has afforded both
acmite and cancrinite as to be readily available for analy-
sis." During the past summer (August,1896) this minerai
was also noticed as an occasional constituent in one of the
masses of elmolite syenite occurring in the north-west
portion of the tôwnship of Dungannon, Hastings County,
Ontario. The canerinite occurs usually in snall irregular
masses, with rather ill-defined boundaries, and so inti-
mately associated with nepheline as to be separable only
with extreme difficulty. The nepheline is present im
large cleavable masses and coarse crystals, witi a distinct
greasy lustre, thus constituting the variety to which the
name eheolite bas been applied. The cancrinite is
transhicent, of a pale citron-yelloiv color, gradually fading
on exposure to the weather. It bas a subvitreous and
soinewhat greasy lustre. The alteration from nepheline is
undoubted, the cleavage planes, in contiguous masses or
areas, being common to both, while the boundaries between
the two are rarely, if ever, sharp or distinct. Sodalite,
biotite, albite and nolybdeiite are some of the other
minerals with which the caicrinite is associated. Speci-
mens for analysis were handed to Dr. Harrington, but the
iaterial so supplied was unsuitable. Better and more
abundant material bas been secured, and a complete ana-
lysis of the material will shortly be undertaken by Dr.
Harrington and published.

I Trans. Roy. Soc. Can., Vol. I., Sect. III., p. 81-182-S3.
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HIPPOPOTAMUS REMAINS.

By W. E. DEEKS, B.A., M.D.

Considerable interest is attached to the discovery of the
Inferior Maxilla of a Hippopotamus in the river bed
opposite Montreal, early in Noveinber, 1896. It was
obtained by one of the Harbour Commissioners' dredges
in the clay about 5 feet below the bed of the river, the
water being here 28 feet deep. When discovered, it was
in a perfect state of preservation, except for the absence
of the tusks. Unfortunately, the workmen, not realizing
its scientific value, had broken it in pieces before it was
reclaimed, and some fragments are still missing.

The bone tissue itself is in a good state of preservation,
not having been mineralized to any extent. In regard to
its anatomical characters, it is more nearly allied, if not
identical, with the present living African species, Hippo-
potarnus amphibius, than any other forin, recent or
fossil.

On comparing it with a specimen of the African species
in the Redpath Museun, there are, however, several
points of difference observable. These characters nay,
however, depend on sex or on age, as the museum
speciien is much younger, the last pair of niolar teeth
being only partially developed.

The articilating end of the discovered speciinen is
much deeper, so that the rami are much more elevated at
the posterior ends from the table upon which it rests.
The hook-like flange so characteristic of H. amphibius is
not nearly so well developed. The symphisis is not
perfectly united between the rami, whereas in the younger
specimen it not only is, but a ridge is also developed
in this situation, and this is produced backwards into
a tubercular process. The positions of the various
foramina also vary somewhat and there are a number
of other minor points of difference.
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If this be the African species, it has probably been
brought here by some African merchantman and wittingly
or accidentally dropped overboard. There is no'record of
an animal dying in this vicinity. The absence of the
tusks, the only part of any value, as well as the absence
of the other bones, points to its being an importation.
If, on the other hand, it should prove to be a new variety
of species, it would certainly be of great interest, as
no Hippopotamus remains have ever been discovered on
this continent lieretofore, and further dredging operations
iii this vicinity will be awaited with interest iii view
of the possibility of more extended discoveries.

THE ANORTHOSITES OF THE RAINY LAKE REGION. 1

By PRoF. A. P. COLEMAN, School of Practical Science, Toronto.

A number of erupY&e masses rising tlhrough the Kee-
watin (Hiuronian) schists and schist conglomnerates of the
.'Lainy Lake region in western Ontario were napped and
described by Professor A. C. Lawson in 1887, the most
interesting group of eruptives occurring along the southern
shore of Seine Bay and between Bad Vermilion and Shoal
Lakes, just to the east.2 Here very basic and very acid
rocks are fouind associated. The acid members of the
groulp, quartzose granites containing much plagioclase,
have been studied somewhat carefully from the fact that
they contain important gold-bearing veins, but the barren
anorthosites have been neglected. The soda granites,
which often weather into the greenish sericite variety,
protogine, and have been sheared and metamnorphosed into
.sericitic schists near tLie quartz veins, have been described

1 Reprintei fi-om the Journal of Geology, November-Deceiber, iS9(1.
2 Geol. Sur. Ci., Part F, IS87, pp. 5 and 9Ii.
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by Winchell and Grant ' and the present write, 2 and need
no detailed mention here. The basic rocks of the group,
brietly described as saussuritic gabbro by Lawson, but
aftervard identified by him as anortlhosite,3 deserve sone
further mention.

The largest area of anorthosite encloses the southern
arms of Bad Vermilion Lake, and surrouids or is bordered
by three areas of eruptive granite. Two or thnree miles to
the west, on Seine Bay, a series of points and islands of
anorthosite extend, with sone interruptions, westward
along the southern shore of the bay for about ten miles.
The rock is generally white, almost like crystalline
limestone, with only a very snall proportion of darker
minerals oceupying spaces betweenî more or less perfect

phenocrysts of plagioclase, which range iii size fron a
quarter of an inch to a foot in longest diaieter. Towards
the western end of Bad Vermilion, however, there are
points where the green constituent becomes more import-
ant, and the rock may be called a porphyritic gabbro.

Frequently portions of chloritic or sericitic schist have
been enclosed by the anorthosite, showing its post-
Keewatin age; and occasionally a green massive rock,appar-
ently wveathered diabase, is seen, probably portions of mas-
sive Keewatin rocks swept off by the molten anorthosite.

The rock, though clearly an anorthosite, presents soie
points of diffèrence fron the typical rocks of the name, so.
well described by Dr. Adans from the province of Quebec,
the feldspars being always white, never purplish in color,
and comparatively rarely showing the sheared an(d granu-
lated character so often founid in eastern Canada.4  Tie
marked tendency toward idiom orphisi iii the feldspars is
apparently unusual in other regions. The loss of the

1 Winchell and Gnilt, Geol. Nat. Hist. Sur. Min1., 23d Ann. Rep., pp. 58-60.
2 Ontario Bureaui of Mines, 1804, p. S9.
3 Geol. Nat. Iist. Sur. M i.. Bull. No. 8, 1893. 2nid part, Il. 7.
4 Uc-ber das Norian, Separat Abdruck, Neues Jahrhuch fir Min., Bei VIgeband V1 I.

antd Cani. Rec. Scionec, Vol. VI., No. 4, p. 190.
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purplisli color is no doubt the result of weathering, which
lias generally progressed rather far, though cleavage sur-
faces showing twin striations can be found generàlly. The
freshest example studied cones fron a hill at the mouth
of Seine River.

In the niumerous thin sections examined more than
nine-tenths of the rock is seen to consist of plagioclase,
usually sprinikled with zoisite particles or more or less
completely changed to a saussuritic mass. The darker

portions lying here and there in aigles between the feld-

spars consist nainly of a fibrous or scaly minerail with

parallel or iearly parallel extinction and low double
refractioi, probably serpentine, but perhaps a menber of
the chlorite group. Augite vas found as a remnant only
once, and then was not of the diallage type. No other
primary minerals were observed, not even magnetite ; and
very few secondary ones require to be added to those
mentioned, only epidote, probably some albite, and a very
little calcite. The feldspars, where fresh enough to study,
show broad twinning according to the albite and frequently
also the pericliie law, the former ranging in angle of
extinction from the twin plaie between 17° and 370.
The average extinction angle in thin sections froni Bad
Vermilion Lake is about 24°, and from the mouth of Seine
River 32'. The former feldspar is therefore bytownite
and the latter anorthite, both more basic than that of the
typical anorthosite, which Dr. Adamns finds to be labra-
dorite.

In the freshest section studied (783, mouth of Seine
River) the large interlocking feldspar individuals often
show a thin band of fresh, clear feldspar where one joins
the other; and this clear feldspar strip is seen, when exam-
ined with a high power, to forn a secondary enlargement
of the a(ijoining crystals, the twin striations running out
into it. The extinction angles of these secondary feldspar
rims vary from 8° to 14°, corresponding to labradorite, so
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tiat the later feldspar is more acid than the older. In
one case a bytownite crystal las been broken, the parts
slightly shifted, and then ceimeiited with labradorite, nost
of the twin lamelbe runiîîng across the strip of ceient.

An analysis of a specimuen fromn the mlîoulth of Seine
River was made by Mr. William Lawson iii the laboratory
of the School of Practical Science, Toronto, the results
being given in column No. I. In No. II an analysis of
anorthosite fron Rawdon, Que., made by Sterry Hiunt and
quoted by Dr. Adams, is given for comparison.' No. III

SUeber las Noriai, p, 494.

gives the resuilts of an analysis of granite adjoininîg the
Bad Vermilion anorthosite area, and is the work of Mr.
Lawson.

I. II. III.
SiO.ý ......... ......... 46.24 54.45 76.20
Al.O, . ............... 29.85 28.05 14.41

1.30 0.45 ....
FeO ..... ............ 2.12 .... 1.49
MnO .... ...... ..... .. trace ....
CaO........... ........ 16.24 9.68 2.19
M gO......... ......... 2.41 ... 0.65
N.ý0...... .... . .... 1.98 6.25 3*.32
K.0..... .... ......... 0.18 1.06 2.44
Co.,.................... 1.03 (H2O) 0.55 ....

101.35 100.49 100.70
Sp. Gr................ . 2.85 2.69 2.65

The lov percentage of silica and soda, and the high
percentage of lime,as compared with the anorthosite from
Quebec, are notable, and correspond to the resuilts of
microscopic examination, the specimen from Seine River
consisting chiefly of anorthite, and that froii Rawdon of
labradorite. The• specific gravity, 2.85, is very high, per-
haps because of the presence of considerable zoisite. The
specific gravity of a speciiñ1en from Bad Vermilion Lake
was determined to be 2.76, corresponding to its slightly
more acid character, since it consists of bytownite.

9
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The results of the analysis show that the anorthosite
fron the mîîoutlh of the Seine is one of the most basic of
the massive rocks, having about 8 per cent. less silica thlan
the typical rocks of eastern Canada, but it is prolbably
wiser to include it among the anorthosites, since the some-
whvat more acid rock from Bad Vermilion Lake links it to
the castern ones.

It would, perhaps, be mnost logical to namne the whole
series of rocks consisting essentially of plagioclase anortho-
sites or plagioclasites,' adopting a binomial nomenclature
like that tacitly adnitted in the classification of other
rocks, sucli as the granites. We shioild then speak of
anorthite, by tovi te, and labradorite anorthosites or plagi-
oclasites; and the list might require to be extended to
include andesine and oligoclase rocks, perhaps also albite
rocks. The albitites described by Turner fromn California,
under the head of sycnites, are dike rocks apparently, and
should, perhaps, not be classed with the plutonic rocks
referred to here.2  The naine anorthosite bas priority, but
has a very tautological sound in the terni describing the
rock just discussed, anorthite anorthosite.

Lawson looks on the anorthosite and granite areas of
Bad Vermilion Lake as representing the truncated base of
a Keewatin volcano which served as ome of tJie vents for
the pyroclastic naterials so widely found iii the Keewatin
rocks of the region, the basic rock coming first and the
acid afterwards. 3  In this lie is probably niot correct, for
there is good evidence to show that the anorthosite, which
probably solidified under a considerable thickness of super-
incumbent rock, was so far exposed by denudation ·that
fragments of it could be rolled into boulders and become
part of a conglonierate before the eruption of the granite.
The latter rock bas sent apophyses into the anorthosite,

1 Sec Viola as quoted by Roseihiusch iii Massige Ge.teine, Erste Halte, p. SIS.
2 Aierican Geologist, Juie, 1S96, p. 379, etc.
3 Geol. Sur. Can., loe. cit.
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and has ptshed its way through a schist congloinerate
containing pebbles and boulders of quartz-porphyry, sand-
stone, green schist, and occasionally also anorthosite quite
like soine facies of the adjoining mass. Apparently a long
interval separated the anorthosite eruption from that of
the granite. The sharp segregation of a magma into a
basic anorthosite and a very acid granite would ini any
case be rather surprising.

ON THE STRUCTURE OF EUROPE..

A Lecture by PROFESSOR EDwARD SUESS.

(Translated fron the German by NEviL NORToN EvANs, M.A.Sc.)

I wish to address you to-day upon the structure of
Europe, partly because I can assume as familiar to each
one of you not only the main outlines but also the details
of the relief, and further because in this portion of the
world vhich we inhabit we are dealing with the most
complicated part of the earth's surface. Before, however,
proceeding to mny subject proper, permit me to make a
few remarks upon the structure of mountains in general.

On this ehart we have the series of formations' into

which' it is customary to divide the rocks which form the
crust of the earth. We ascend from the oldest, the
Archman, through the long series of stratified formations
to the youngest deposits of the Tertiary formation and of
the present time.

The niames as here tabulated present to us a chrono-
logical scale, a scheme, according to which we are able to
state, from existing remains, which are the older and
which the younger sediments; the absolute age of any is
unknown to us. We do not know the number of millions
of years which measure these periods of time.

1 1. Archwat. 2. Cambrian. 3. Silitriau. 4. Devoniai. 5. Carboniferous. 6.
I'crmniau. 7. Triassic. 8. Jurassie. 9. Cretaccous. 10. Tertiary.
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These deposits are accompanied by a nnuber of volcanic
rocks, with which, on account of the shor-ness of our
time, we cannot further concern ourselves here.

Out of such various kinds of rocks are forned moun-
tains, hills and plains.

It was formerly believed that montains were formed
by elevation-that some sort of power forced them up
from below and then left them standing in the form of
folds, blocks, plateaux, etc. To-day it is known that such
is'not the case. The majority of geologists are of opinioni
that nountains cannot originate in this way, that nature
does not exert such a power, but that the causes of the
relief are to be found primarily in the shrinkage which
the earth las as a whole un'dergone during the long time
of its cooling. An actual shortening of the radius takes

place, snall indeed as compared with the diameter of the
earth, but which is the cause of two kinds of phenomena:
in soine places portions of the crust fall in producing, for
instance, the abysses of the oceans ; in other places it may
be observed that owing to the contraction of the interior,
portions of the crust have become too large, and have
therefore crumpled up, as we find in the Alps. Fre-
quently these folds are pressed against more rigid portions
of crust, vhich do not fold withi them.

Mountain folds are sometimes turned completely over.
In many cases they form a series more or less regular
synclinals alternating with anticlinals. Denudation, that
is, the destructive action of running water, of frost, of ice,
etc., has cut into this folded mass, producing tlhs relief as
it exists to-day, and in which may still be distinguished
the anticlinals and the synclinals. Thus, we see upon the
surface of the .arth table-lands and plateaux sucli as
Central Russia and the Sahara, and highly folded masses
such as the Alps and the Pyrenees. The folded areas are

generally · very long, and follow definite curved lines
called axes.
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It sometinies happens that in certain districts table-
lands break down, the subsidence occurring unevenly,
generally in streaks, wider or narrower, one streak sub-
siding more and another less. That portion which sinks
least, and which nay frequently be observed standing out
in relief, is called a horst. This horst has iot been pro-
duced by upheaval, but owes its prominence to the
subsidence of the surrounding parts; here, too, erosion
may act and remove the horst wholly or in part. Its
original structure eau, however, easily be discovered by
an idealrestoration of the separate strata. Such a horst
is called a table-horst. 1V nay also happen sonetimes
that mountain ranges break clown, and then most compli-
cated relations are produced, and it is one of the most
difficult problens of tectonie geology to discover in a horst
which lias been produced in this way the original folded
mountain range.

Look, for instance, at the stock of Morvan in Central
France, or the peninsula of Cotentin, on a geological map
of Europe. We see immediately that these are horsts,
and, moreover, fragments of folded mountain ranges
bouided by immense lnes of fault. Closer examination
shows, however, that the strike of the folds has nothing to
do with the direction of the lnes of fault. This is mîîost
clearly seen where a folded horst is broken off by the sea,
as, for example, in Southern Ireland, Cornwall and
Brittany.

The comparison of these two concepts: table-land and
folded mountain range, table-horst and folded horst, with
this chronological table, is a complicated work which lias
produced the general view regarding the structure of this
portion of the world. I will endeavor, as far as the hour
will allow, to give you a sketch of it.

We see on the map various colors.1 The volcanic areas

1 The lecture vas illustrated witli a colored nap. The htie and red tones mnentioncd
in the lecture are replaced in the figure by darker and lighter shading.
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are not indicated, but these play no very important part
in the general relief. Iceland is sucli a mass of volcanic
origil, young rock ejected froi the interior of the earthl
I shall not deal with it any further. We proceed
innnediately to the first zone of old rocks. This fornis the
Hebrides and the Lofoten Islands, two areas foriing the
extrenie north-west of the continent and inade of the
oldest rocks, the Archa-an. Here the first boundary-line
may be drawn. This line goes through the extreie
north-western foothills of Scotland and Loch Eriboll, west
of the Orkney and Shetland Islands, and then -from the
great Vestfjord in Norway throughi the peninsula and
islands of the north to ifangeroe; it is indicated in
Scotland by a great ovérthrust, the limit of the first
eleinent whiclh takes part in the construction of Europe.
It is the gneiss of the Hebrides and Lofotens.

Next we cone to a second, mnuch larger area, which
includes a series of iountain fragments, colored blue on
the nap. This is a region of ancient folding, iucli of
which lias subsided, leaving folded horsts represented by
the bluie spots.

The north of Ireland shows two small horsts, which find
their continuation in the north of Scotland. The Scotch
Highlands forn the transition to Western Norway, where
rocks of simnilar kind stretch far to the north. These are
fragments of a great ancient inountain system.

The folds in these horsts all have a north-easterly
strike, and the whole area is knovn as the Caledonian
Mountain System. To this systen belongs a spur further
south, which reaches to the English boundary, and also
includes the greater part of the principality of Wales and
a portion of southern Ireland.

The two northern horsts are separated by a portion of
central Scotland having subsided, and having thus formed
a huge ditch.

If the folds in these horsts are more closely studied, we
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make the remarkable discovery that the Caledonian
Mountain System. was completely established by Devonian
time, because the deposits of the Devonian formations lie
horizontally on the Caledonian horsts. The folding which
forned this systen may therefore be placed at the
junction of the Silurian and Devonian. Subsequently, at
diffièrent times, portions of these folds subsided, forming
the low-lying parts of Ireland and England and the North
Sea. Denudation bas renoved froin the upper portions
of the horsts most of later formations deposited horizon-
tally upon them whereas they still remain for the most
part in the depressions.

To these deposits still existing belong first and foremost
the Scotch coal measures. And it may here be parentheti-
cally stated that the development of the industries and
the large towns of Scotland is coinected with the above-
mentioned depressed belt: here lie Edinburgh and Glasgow.

The Caledonian folds terminate towards the south at a
line which is indicated by the following points: The
boundary line begins south of the mouth of the river
Shannon in western Ireland, enters the southern part of
Wales, embraces the southern peaks of that country,
reaches England at the Bristol Channel, and niay again
be recognized between Boulogne and Calais and in the
Belgian coal measures. From this point it cannot be
actually traced until it is again met with not far from
Ostrau in Mähren.

This line separates the Caledonian horsts from a second
group of horsts whieh are depicted red on our map.
These latter are very numerous, and embrace that area
which bas been designated as the Massengebirge of central
Europe. To it belong Portugal and a large part of Spain,
the plateaux of the so-called Meseta; then, in France,
Brittany and a part of Normandy; Cornwall; in Germany,
the mountains of the middle Rhine, Taunus, Vogesen,

239



Canadian Record of Science.

Black Forest; then the Harz, and finally the ranges of
Bohemia.

This whole area, like the last, consists of fragments of
old, broken-down, folded mountain ranges; the folds may
easily be followed in Vogesen and the Black Forest, and
a parallel curve occurs in the Taunus.

In this broad area two directions of folding niay be
distinguished: in the west the dominating folding is
towards the north-east, and in the east a similar one
towards the north-west. These two directions of folding
meet one another in the middle of the central plateau of
France.

Where the rocks of the Caledonian Mountain. system
abut against the Hebrides, there are enormous over-
thrusts, the strata are turned upside down, older forma-
tions being pushed over younger. Phenomena quite similar
are found on the northern edge of the second-mentioned
series of horsts.

These inversions are distinctly seen in the Belgian coal
measures; indeed, in many places, they alone determine
the boundary between this formation and the Caledonian.

The great western curve is called the Armorican,
because its principal development occurs in Brittany.
The highest parts of these ancient mountains were here.
The eastern curve is called the Variscian, after the people
of Varisca, who once lived in the Vogtland, where moun-
tain cores formed of old rocks are found. The most
important phenomenon of the whole system, Armorican
as well as Variscian, is that the whole paloozoic series up
to the iiddle carboniferous is included in the folds.
Hence this second system of folds and subsidences is
somewhat younger than the preceding systeni of pre-
Devonian folds. It includes the Silurian, the Devonian,
and a great part of the Carboniferous; the Belgian coal
measures mentioned above have taken part in the
movement.
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The Upper Carboniferous and the Perniian or Rothlie-
gende lie horizontally on the Armorican and Variscian
folds.

The whole series of horsts is sharply bounded on the
south by a line which distinctly appears in the relief, and
which forms the northern edge of the third and youngest
mountain system of Europe, that of the Alps, the Car-
pathians and a series of other ranges. This system of
folds bas been forced up fron the south against the ruins
of the Armorican and Variscian system. The bouudary
is as follows: in southern France the western edge of the
Alps, further east the northern edge of the Alps and the
Jura Mountains, the northern edge of our sandstone zone,
and then at Vienna the'line bends back on itself.

These most recent foldings we must consider more in
detail.

This is called the Alpine system of folds, because the
Alps form its most conspicuous representatives. We see,
in the first place, that the Alps are much younger than
all the mouritains already mentioned, as they embrace the
whole series of older stratified rocks and a large part of
the Tertiary formation. If the foldings of the Alps 'are
examined, it is seen that 'they have a much greater
continuity than the older foldings, because the breaking
down lias not been so extensive; the reliefs are here much
more easily seen because destroying influences have not
gone so far. A further phenomenon, which, for our con-
ception of the formation of mountains, is of great impor-
tance, may here also be observed-the development of
these Alpine folds lias been hemmed in by the older
horsts which have resisted this action. The Alps on the
eastern edge of the French central plateau abut against a
small horst at Besançon, on the southern boundary of the
Black Forest against the edge of the Bohemian horsts,
which in a high degree have prevented the northward
trend of the folds.
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A similar phenonenon is to be seen in the folded
mountains of southern Spain. The old horst is here
broken off, and the break appears on iaps as the range
of the Sierra Morena, which is in reality the edge of a
plateau, the margin of the Spanish horst. Against it are
piled folded mountains. The chain of the Sierra Nevada
abuts against the Spanish horst, just as our eastern Alps,
for insuance, against the Bohenian mass.

Further, a series of lines nay be traced which are curved
in a most complicated manner, and show us the develop-
ment of the axes of folding. One of these curves cornes
from far away in Asia, froni Tianschan; it reaches and
crosses the Caspian Sea, forms the northern edge of the
Caucasian folded mountains, crosses the Crimea, and
then follows the northern margin of the Balkan Moun-
tains. ln the neighborhood of the Iron Gates it bends
round upon itself, follows the Siebenburgischen chain, the
edge of the Carpathians, and passes not far from Vienna.

Another broader arc goes fron the edge of the Alps to
the Gulf of Tarentum, and across Sicily to the Atlas
Mountains, finally bending round again toward Spain.

Finally, an are is described by the foldings in Greece,
and the large islands of the eastern Mediterranean. It is
the district of the Dinarian chain.

This completes the count of the youngest foldings.
When a general survey of Europe is made, the following

is observed: The oldest mountains in the north are the
Hebrides and the Lofotens. Against this first mountain
systeni folds are thrust over, as in north-west Scotland
and in the north the great folds of Norway. These are
mountains of the Silurian age. Here the Devonian lies
undisturbed. Later two new ranges of mountains have
been pressed against the Silurian mountains: the Arinori-
can -and the Variscian, like their predecessor, overthrust
on their edges. They belong to the Carboniferous time,
and show sibsidences. Finally. there has been forned a
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iew complicated systein of foldings, pressed in their turn
against those lying further north.
• It seems alnost to be a law of nature that every new
series of foldings should be piled up from the south
against the older mountains, a phenomenon the recognition
of which belongs to most recent times. We can also
observe how these nost recent foldings are to-day being
broken down, how on their inner edges here and there
masses of volcanie rock occur.

It was formerly believed that the upheaval of mountains
was brought about by volcanic masses being forced up
from the depths, pushing before them the superincumbent
rocks. To-day we see, on the contrary, that molten
masses have passively appeared, where disturbances of the
earth's surface have presented to them this possibility,
just as blood wells out of a wound. Fromn these subsi-
dences we see that the whole inner concave side of the
youngest systeni is engaged in caving in. The west coast
5f Italy exhibits a wlhole series of saucer-shaped depres-
sions, bounded each by two pillars which remain standing.

The ground on which we stand here in Vienna is an
example of such a cave-ii, and here this phenomnenon was
first accurately studied.

The outer margin of the Alps runs to Kahlenberg,
continues to Bisamnberg and forms little solitary hills in
Nikolsburg, which forms the connection with the first
spurs of the Carpathians.

Behind this a breach lias been fornied. On the further
side of this gap the inner zones of the Alps stretch from
the Rosalien mountains and Letha mountains to the
HIundsheini inountains and the Carpathians. Along the
faults hot springs arise: Baden, Vöslau; and on this
sunken portion lies Vienna. Thus was formed a portal
for the exit of the Danube; in this way the northern
slopes of the Alps were given the possibility of draining
to the southward. This way was traced out by nature,
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and this is the reason why just this place lias attained
such a historical significance in Carnuntuin and Vienna.

Such depressions are found inii many places. • It seens,
indeed, as though the younger mountains were approach-
ing the sane condition that the older ones have reached.

Permit me now briefly to suumarize all that we have
so far said:

The earth is decreasing in volume. Hence proceed in
one place subsidences, in another place foldings; if sub-
sidences occur, stratified table-horsts are produced with
depressed areas.

If the subsidences occur in mountainous districts of
folded rocks, folded horsts are formed. In each such
horst may be seen a portion of the old folded structure,
often indeed only in an indistinct, ruinous condition.
The geologist, however, eau from the fragments thus,
obtained restore the original structure, just as a student
of art frequently finds a portion of moulding sufficient to-
enable him to restore to his mind's eye the whole
monument.

If we put together all these results, and attempt to
follow them out on the m ., f Europe, we arrive at the
conclusion that Europe may be divided into a series of
zones, which are separated fron one another by lines of
overthrust, and that from north to south we ever meet
younger and younger phases of mountain formation.

In the far north we have the Hebrides and Lofotens,
composed entirely of Archman rocks; south of these the
Caledonian mountain district. The Caledonian mountain
district is divided up into horsts.

Then comes the second period, that of the Ariorican
and Variscian mountains. These mountains also are-
shattered. Folds are present, and the overthrust regions
m'ay be traced for great distance. This mountain system
reaches ipto the Carboniferous formation. Ail this has
been broken up, and then new and more complicated
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systems of folds have been formed, inchiding the Alps,
the Jura, the Apennines, the Atlas, Southern Spain, the
Pyrenees, etc. This region of flexing belongs to the
Tertiary formation. Subsidence has begun and continues.
The greater part of the phenomenon known as earth-
quakes is nothing more than the continuation of the
working of these inner forces which have produced the
relief, or, more correctly stated, have produced the
foundations of the relief; for the surface forms of to-day
have in their details been worked out essentially by the
forces active at the surface of the earth : wind and
weather, water and ice.

In the whole treatment I have not spoken of the
eastern part of Europe. There is seen a phenomenon
quite foreign to western Europe. To the north, near St.
Petersburg, in north Russia, in southern Sweden, every-
thing lies horizontally. In the course of geologie periods
no important change bas here taken place; even the
Cambrian strata lie horizontal. The surroundings of the
Baltic have been entirely uninfluenced by the mnovements
above mentioned, and have remained undisturbed. The
Archman rocks which lie under these are folded; this,
however, can be seen in only a few places: for instance,
on the little peninsula in the north-western part of Lake
Ladoga. These show a folding of the rocks which is
older than the Cambrian time, and older than all the
other phenomena with which we have been here dealing.

Very remarkable is the following fact: In eastern
Galicia, on the upper Dniester, the river cuts very deep
into the land, and there is seen a horizontally bedded
series of rocks, which is no other than the continuation of
the rocks of Livland, Esthland, St. Petersburg, which lie
hidden under the whole plain, and which here again
become visible, and are completely undisturbed as coni-
pared with the overturned Carpathians. In what way
these two so different districts can approach one another
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so closely is stili a riddle to us; but it is, nevertheless, a
fact that in this part of the earth old table-lands and
mnost recent foldings meet one another.

We have similar points in our Fatherland (Germany).
If one travels from Vienno, on the Northern Railway
towards Ostrau and Krakau, lie seldom thinks that in the
neighborhood of Weisskirchen and Prerau the bent-over
folds of the Variscian rocks abut against the Carpathians,
one of the few points of contact of two systens of
ioun tains which are distinctly observable.

So we arrive at a picture which is only partially com-

pleted. If the relief be more closely studied, inany
details will becoine visible. One can see how the notched
coast of south-west Ireland is nothing else than the
stretching out of the folds into the sea. It may repeatedly
be seen, as for example at Brest, how separate lines of
folding forni so nany separate lines of foothills, and much
else that I nust here pass over.

This, ladies and gentlemen, is the ground-work of the
geological structure of Europe, as it appears to-day from
,i series of studies. I say, to-day; I nust add, that it is
that which we nowv know; in ten years we shall know
more. Knowledge progresses continuously. Of that
which I have told you to-day there was no knowledge
thirty years ago. So science advances.

Thirty years ago I was in the habit, when I signed
papers, of affixing a flourish to my name. At that time
I also considered it necessary to close my lectures with a
few remarks of a general nature. To-day I no longer add
a flourish to my name, and I have slowly coine to the
conviction that at the close of a lecture one may leave the
hearers to reflect as to how far we have come, and what
wonderful and unexpected knowledge science has given
us-in this case, above all, that Europe has been three
times built -up, each time broken down and rebuilt.
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GEOLOGICAL REPORT AND MAP OF TUE DISTRICT

ABOUT MONTREAL.

By JOHN A. I>R.cRER, B.A.

As was Lnentioned in the last uiaiber of THE IECoRD.
OF SCIENCE, the Annual Report of the Geologica1 Survey
of Canada (New Series, Vol. VII.), wluch has recently been
issued, contains a report and map or that portion of the
Province of Quebec comprised in the Montreal sheet of
the series of maps now boing issued by the Geological
Survey of Canada. As this embraces the district imine-

diately about Montreal, it is of especial interest to men-
bers of the Natural History Society.

The report is written by Dr. IR. W. Ells, the chapter on
the Laurentian north of the St. Lawrence Riiver by Dr. F.
D. Adains, while the appendix, containing a list of fossils,.
is the work of Dr. H. M. Ami. The map is from the sur-
veys of Dr. Ells and Dr. Adais, together with the earlier
work of Sir W. E. Logan. It was originally drawn by the
late iRobert Barlow in 1868, and has been corrected to.
1895; it is engraved by the Sabiston Lithographic Co.
The coloring of the nap is generally distinct, thus clearly
indicating the different geological systeis, while their·
subdivisions are easily recognized by the systein of well-
arranged distinctive niarkings, as well as by letters and
nunbers.

The topographical features are also ninutely shown,.
which lends much additional interest and valie to the
nap, the whole execution of which must be regarded as
excellent.

It is, however, not very detailed. The different series.
are not subdivided so as to show the subordinate forma-
tions which they comprise, and in sonie cases a whole

geological systeni, as the Cambrian, is undivided. Also
the delimitation of the various systenis is often somewhat.
approximate. .
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These facts are not mentioned in adverse criticism of
the work already done, but to indicate the vast amount yet
to be perforned before the nap can be compl'eted, even
with as nuch detail as its present scale, four miles to one
inch, admits. The nap of 1896 marks an important step
in the geological investigation of this section of the prov-
ince. It should be in the hands of every local naturalist,
to whom it affords an almost indispensable basis for more
minute investigation thai its scope alloivs.

The area. represented on this mnap extends from the
vicinity of Ste. Agathe to Warwick, in the Coiunty of
Drummond, on the north, and to the international bound-
ary hie, fromn Huntingdon to Stanstead, at the south. It
comprises more than 7,000 s'quare miles.

Towards the north-western and south-eastern corners
of this district the country is mountainous, while the
central portion, which is mnuch greater in extent, is occu-
pied by the basin of the St. Lawrence River. This is a
uniformnly level area, extending in a south-west and
north-east direction beyond the limits of the sheet. The
mountainous portions on the opposite sides of this basin
are of older formation than the interior, and hence the
strata, whose geological position is the lowest, form most
of the higher landscape features of the district. Occur-
rences of the following geological systems are described in
descending order:

DEVONIAN.-Consisting of slates and shales at Sargent's
Bay, and limestones at Owl's Head, Lake Memphremagog.

SILURIAN.-Comnprising the dolomitie congloinerate of
St. Helen's Island ; reddish sandstones and shales in
Wendover·and Pierreville on the lower part of the St.
Lawrence River, and the limnestones and dolonitic slates,
which nearly surround Lake Memphremagog.

CAMBR-SILURIAN.-This consists of
1. The Lorraine or Hudson River formation, which
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comprises the gray sandy shales of a considerable area
south of the St. Lawrence.

2. Utica, black or brown shales. These occur along the
south shore of the St. Lawrence River, near Montreal. and
extend to the upper part of the River Richelieu.

3. Trenton, which consists chiefly of liiestones and
black slates. They occur at Montreal, Philipsburg, Farn-
ham and other points on both sides of the St. Lawrence.

4. Chazy limestones, conglomerates and slates south
and west of Montreal; also at Mystie and Cowansville.

5. Calciferous, which is closely associated with the
Chazy, and resemibles it iii character. They contain sonie-
what different fossil renains.

6. Potsdam sandstone of Ile, Perrot and Beauharnois.
CAMnRAN.-This system is largely developed in the

eastern part of the area, especially iii connection with the
older series of the Eastern Townships.

The HONAN, which forins the Sutton and Stoke
moutain ranges of the sane section.

The LAURENTIAN, which occupies the iountainous dis-
trict which occupies the north-western part of the sheet.

It will be noticed that both CalciferMhs and Potsdam
have been classed with the Cambro-Silurian systen. The
latter is usually regarded as a part of the Cambrian. Con-
cerning this change in classification, Dr. Ells says (p. 50):
" It nay, however, be said that, iii view of all the evidence,
both paleontological and stratigraphical, it has been con-
sidered nost in accordance with the facts to regard the
Potsdan sandstone formation, as developed in the St.
Lawrence and Lower Ottawa areas, as the continuation
downward of the Calciferous, and to consider these two
members as constituting the basal portion of the Camnbro-
Silurian system. No defined break between the Calciferous
linestone and the Potsdan sandstone lias yet been
observed in Canada."

The nap shows the railways and roads as well as the
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topographical features. This renders it exceedingly in-
teresting, as a glance at any familiar locality or line of
travel shows at once the geological formations to be seen.

Thus, in crossing the St. Lawrence Valley froi St.
Jerome to Montreal by the Canadian Pacifie iRailway, and
thence to West Broie by the Central Vermont I.R., the
chief geological formations of the Cambro-Silurian system
are found.

After leaving the Laurentian, about a mile south of the
village of St. Jerome, the Potsdam sandstone is crossed
for about an equal distance, when the Calciferous is
reached. This extends to the Ste. Rose River. The Chazy
formation reaches front this river to Outremont, where it
it is succeeded by the Trenton, which continues to the
St. Lawrence.

The former of these includes the limestones seen at
Sault au Rtecolleet, the latter those of Mile End and the
City of Montreal. From the western abutment of Victoria
bridge the Utica shales pass under the St. Lawrence
River, and extend a few miles east of St. Lambert. Here
the Hudson River, or Lorraine, formation is met. This is
the highest lorieon in the geological column that is repre-
sented on this inap, with the exception of the limestones
of St. Helen's Island and Lake Memphremagog of Lower
Helderberg (Silurian) age and the smnall areas of Devonian,
both of which have been previously mentioned.

The Hudson River shales and sandstones extend to the
vicinity of Farnham, wlhence the remainder of the section
to Sweetsburg is occupied by the Trenton and Chazy
formations respectively, their approximate point of division
being East Farnham.

Froin Sweetsburg to West Brome only the Cambrian is
foud, but from the latter point the Huronian extends to
the vicinity of the nountains on the west of Lake
Memxphremagog.

These formations, or their equivalents, may be seen in
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passing across the St. Lawrence Valley by any of the
other usual lines of travel.

On 'the line of the Canadian Pacifie Railway between
Montreal and Ottawa the Potsdam sandstone is first
found at Ste. Scholastique, and on the line of this railway
running fron Montreal to Toronto it is met at Ile Perrot,
which consists wholly of this formation.

The Utica fringes either shore of the St. Lawrence
fron Laprairie to Vercheres, wlhence, after forming the
western portion of Ile Bouchard, it passes beyond the
north shore and along the course of the Canadian Pacifie
Railway towards Quebee. The Richelieu River Ilows
through strata of the Utica horizon froni Lake Champlain
to Chanbly, and thence to its mouth through the Hudson
River formation, which, froni lie Bouchard northwards,
appears on both sides of the St. Lawrence.

Passing southward, the Grand Trunk Railway lies
wholly on the Utica formation from the Victoria Bridge
to St. Johns, and thence to Rouse's Point, while towards
the east the Hudson River, which is met a short distance
east of St. Lambert, gives place to the Trenton formation
near the junction with the Drniummond County Railway.

This, after enclosing a band of Sillery (Caibrian) slates,
is succeeded by the lower Cambrian, and this in turn by
Huronian a few miles west of Richmond.

It lias been already stated that the Huronian formation
here comprises the ridges known as the Stoke Mountains
and the Sutton Mountain Antielinal. The age of these
rocks has been the subject of much geological controversy,
and their establishment in the Huronian systen is one of
the most impgrtant changes from the last map of the
district, which was issued in 1866.

Sir William Logan, in the earlier days of the Geological
Survey, determined the age of this series to be Silurian,
and believed that the strata, now regarded as part of the

1s
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Trenton formation, were the oldest menibers of vhat was
known as the Quebec Group.

-This view was subsequently opposed by Dr. Stèrry Hunt,
and also by Dr. Selwyn, soon after his appointient to the
directorship of the Geological Survey, who advanced the
theory that the Trenton is the most recent instead of the
oldest formation here found, and that the other inembers
of this series aré older than the Quebec Group, and are of

In support of his earlier views, Logan, after having
retired froi the Survey, spent several seasons ii a
re-examination of the disputed ground, studyinig chiefly
the townships of Melbourne, Cleveland and Shipton,
which lie considered to- giv' the key to the structure of
the Quebec Group. He had these townships topographi-
cally surveyed at his own expense, and proceeded to

prepare a geological map of the district in considerable
detail. Having all but completed the work which lie con-
sidered necessary for the vindication nf his position, he
died without making public any results of his work, nor
have they since been publislhed. Entirely apart from any
controversial interest, it is mucli to be regretted that the
result of what was, perhaps, the most complete geological
investigation that bas ever been imade of any area of equal
complexity, size an(l importance in Canada, should not
have been made known.

The task of elucidating this tangled question was, how-
ever, reserved for Dr. Ells, whose work appears in the
reports of 1886 and 1896. Beginning at the Vermont
boundary line, lie traced the Suttoi iountain ridge in a
north-easterly direction, and by a very extensive series of
observations arrived at conclusions essentially similar to
th.ose of Dr. Selwyn, viz.; that the chief rocks of this
range are of Huronian age.

The intrusive rocks in this sheet, exclusive of the Lau-
rentian, comprise the Une of volcanie mnountains whicl
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crosses the map from east to west. They include Two
Mountains, Mount Royal, Montarville, Beloil, Rougemont,
Yamaska and Shefford, with Mount Johnson, the moun-
tains about Lake Memphremagog and the Serpentines, so
important from their production of asbestos.

The other economic products mentioned are iron, copper,
slate, lime, building-stone, whetstones, brick, and mineral
waters.

The exceeding brevity of this report (92 pp.) is unfor-
tunate. This precludes the giving of detailed information,
and tends to' render the descriptions less definite, or even
obscure in places.

It presents a concise compilation of the work hitherto
published and a rather brief statement of the important
researches more recently made.

It would probably have been better to quote from the
"Geology of Canada" than to refer to it for important
descriptions, since that work lias been so long out of print
as to have become difhcult of access to many of the read-
ing public.

The report, nevertheless, presents much that is of great
value and interest to the student of local geology.

Another welcone aid to local study is the appendix by
Dr. H. '.- Ami, Assistant Palmontologist of the Geological
Survey. This contains a list of the organic remains
found in the different strata. ' The fossils are classified,
first, according to the formations in which they occur,
and then in each group they are arranged according to
their zoological affinities. They embrace the collections
of different workers in this field, notably those of Billings,
Whiteaves, Ells, Ami, Weston and Deeks, and furnish the
data for the determination of most of the chief formations.
This appendix is of inestimable value to the investigator
of the fossiliferous rocks of this area.

The chapter on the Laurentian district in the north-
western p'art of the sheet is regarded by the author, Dr.
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F. D. Adams, rather as preliminary to a more detailed
report to be -issued later. It is a somewhat general
description of a smnall part of the Laurentian area whose
north-western extension beyond the limits of this map
bas been more ninutely studied.

About half of the Laurentian area shown on this muap
consists of Anorthosite. This rock was forinerly regarded
by Logan, Hunt and other early investigators as a sedi-
mentary deposit, and was called the Upper Laurentian or
Norian formation.

An elaborate study of this and other occurrences was
made by Dr. Adamns, the result of which was to establish
the fact that Anorthosite is an igneous rock which has
been intruded through the'Laurentian prior to the depo-
sition of the overlying Pala.ozoic strata.

The Laurentian systen here, as in mnany other places,
has been found to consist of two parts, an upper series
whicli is sedimentary in part at least, and is highly
metamorphosed, and an underlying mass of altered igneous
rock which constitutes the lowest known member of the
eartli's crust.

The former of these, which is known as the Grenville
series, lias been iuch altered by igneous intrusions.
It contains almost all the mineral wealth of the Laurentian.

The underlying mass is connmonly designated as the
Fandamental Gneiss. From recent researches it seems

probable that it represents the downward extension of its
original crust of the Earth, into w'hich when subsequently
softened by heating, the Grenville series lias sagged down.
If so, it lias probably been the chief agency in the
metanorphism of the Grenville series. The prominently
petrographical character of this chapter and the absence
of structural details may somewhat lessen its popular,
though not its technical, interest. This is, however,
amply compensated for by the admirable description of
the area which introduces the chapter.
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This chapter is one which cannot fail to be extremely
interesting as well as instructive, especially to all
members of the Natural History Society who have enjoyed
any of the field days in the Laurentian country.

The investigation of these older parts of the earth's
crust is of great scientific interest and econonie import-
ance, especially in. Canada, where the Laurentian system
has its greatest development, and from which it has even
derived its name.

In writing of the importance of the study of Archean
(Laurentian) geology in Canada, Dr. J. E. Wolff, Professor
of Petrography in Harvard University, Mass., recently
said: "Dr. Adains, indeed, deserves the greatest credit
for his work on the Archean of Canada. One great
problem, that of the anorthosites, lie lias surely settled,
and his careful work in the field, combined with a
thorough knowledge of laboratory methods, is bearing
fruit in the attempt to solve sone of the other problenis
coinected with the Archean generally and that of Canada
iii especial. When one considers that this formation
covers much more than two million square miles in North
America, its importance as a field of investigation is
apparent, while the difficulty of the problein is evident
from the small .progress made in fifty or so years in
solving some of its obscure features.

I an convinced, by imy own experience, that patient
detailed work will alone yield answers, and that much
which is unexpected can be obtained in this way; we
nust look to the stratigraphic relations for new discoveries,
and here there is still a greats field."
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PROCEEDINGS OF TUE NATURAL HISTORY SOCIETY.

MONTREAL, June ls, 1896.

The annual meeting of the Society was held this
evening at eight o'clock, the President, Rev. Robert
Campbell, D.D., in the chair. There were also present-
Hon. Mr. Justice Wurtele, J. A. U. Beaudry, C.E., John
S. Shearer, Edgar Judge, F. W. Richards, J. B. Williams,
A. F. Winn, E. T. Chambers, Geo. Sumner, Dr. Stirling,
James Gardner, J. Stevenson Brown, H. H. Lyman, Dr.
Adams, A. Holden, Hon. J. K. Ward, Capt. Wn. Ross,
Geo. Kearley, Joseph Fortier, the Recording Secretary and
others.

The minutes of the last 'annual meeting, of the last
monthly meeting, and of the Council were all read and
adopted.

On report of the Council, the following members were,
on motion (the rule being suspended) elected: A. O.
Granger as ordinary and Mrs. A. O. Granger associate
member.

The following members were elected, the Secretary
casting the ballot :-As ordinary members-Janes
Rodger, proposed by Jno. S. Shearer, and seconded by
Geo. Sumner ; W. A. Stephenson, proposed by A. Holden,
seconded by J. Fortier ; Alfred Joyce, proposed by A.
Holden, seconded by John S. Shearer; Fred. Joyce,
proposed and secoiided by the saine; James Cayford,
proposed by F. W. Richards, seconded by A. Holden; and
Miss Peebles as associate member, proposed by F. W.
Richards, and seconded by A. Holden.

The Annual Report of the Chairman of Council was
read by the President of Council, Geo. Sumner, and,
on motion, received.

The Treasurer's report was also read by F. W. Richards,
showing a àmall balance on the right side.
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The House Committee report was given verbally by
John S. Shearer, the principal niatter arising out of
this report being the need of a new roof to the building
and a new floor in the main hall.

The reports of the Cu3rator and Library Conunittee
were read and, on motion, accepted.

The President then gave his anual address, which was
listened to with great interest.

Moved by John S. Shearer, and seconded by J.
Stevenson Brown, that a special vote of thanks be given to
J. B. Williams, E. T. Chambers, the Librarian and the
Treasurer for the very effective work done during the
past year. Carried.

John S. Shearer referred to the matter of the windows
on the north side of the hall next to Kearney's being
closed from light. The matter, on motion of Judge
Wurtele, seconded by J. A. U. Beaudry, was referred
to the incoming Council.

A vote of thanks was passed, on motion of J. Stevenson
Brown, seconded . by James Gardner, to the Editing
Committee (Prof. Adams, Chairnan), for their very
efficient conducting of The Record of Science.

Albert Holden and F. W. Richards were appointed
scrutineers.

The election of officers then took place in the usual
manner, and resulted as follows:-

President-Rev. Robt. Campbell, D.D., by acclamation.
First Vice-Presiden t-John S. Siearer, by acclamation.
The following were balloted for and duly elected
Vice-Presidents-Dr. Wesley Mills, Sir Donald A.

Smith, G.C.M.G., B. J. Harrington, Ph.D., F.R.S.C. Geo.
Sunmner, Hon. Justice Wurtele, J. H. R. Molson, Prof.
John Cox, M.A., Frank D. Adams, Ph.D., F.R.S.C.,
J. Stevenson Brown.

Hon. Recording Secretary-Chas. S. J. Phillips.
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Hon. Corresponding Secretary-John W. Stirling, M.B.,
Edin.

Hon. Curator-J. B. Williains.
Hon. Treasurer-F. W. Richards.
Members of Council-Geo. Sumner, Chairman; Albert

Holden, G. P. Girdwood, M.D., C. T. Williams, James
Gardner, Joseph Fortier, Hon. J. K. Ward, Walter Drake,
J. H. Joseph, Edgar Judge.

Editing and Exchange Committee-Frank D. Adams,
Ph.D., F.R.S.C., Chairman; G. F. Matthew, F.R.S.C., St.
John, N.B.; J. F. Whiteaves, F.R.S.C., Ottawa, Ont.; Prof.
Goodwin, Rev. Robt. Campbell, D.D., M.A., N. N. Evans,
M.A.Sc., Carrie M. Derick, M.A.

After sonie discussion as to the improvenents and the
best way of obtaining more funds for the furtherance
of the work of the Society, a vote was offered to the
retiring officers on the motion. of Edgar Judge, seconded
by A. F. Winn. Carried.

MONTREAL, Oct. 26th, 1896.

The first monthly meeting of the Society for the session
of 1896-97 was held this evening in the Library, the
President, Rev. Robt. Campbell, D.D., in the chair.

There were also present-Edgar Judge, J. A. U.
Beaudry, F. W. Richards, J. B. Williams, Walter Drake,
E. T. Chambers, Geo. Kearley, Albert Holden, Capt. W.
Ross, A. F. Winn, Jas. Gardner, C. T. Williams, Prof.
Adams, Dr. Girdwood, Rev. G. Colborne Heine, Hon. Mr.
Justice Wurtele; over fifteen ladies and gentlemen.

Minutes of meeting of April 27th last were read
and confirnied.

DONATIONs.-The following donations have been made
to the Museuni since our annual meeting in June last,
and are now exhibited on the table:-

Froi J. Broughton, Esq., late of the G. T. R. Co.,
2 Tortoise Shells from the East Indies, Pipes, Bows,
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a Spice Holder, a curious Painting on glass, Sawfish
Heads, Shells, Geological Specimens and a Snake Skin.

From E. D. Wintle, Esq., a Drawing of the Great Auk's
Egg.

From J. A. U. Beaudry, Esq., an Aquarium Tank and
Stand.

From I. J. Tiffin, Esq., a Scorpion.
From J. J. MeBrien, a Specimen of the Stick Insect.
From E. C. Greenwood, Esq., Ellstree, Herts, England,

a Collection of British and Foreign Butterflies.
From Robt. W. Chase, Esq., Birmingham, Eng, nineteen

British Birds and three Nests and Eggs of British Birds.
From J. B. Williams, Esq., the Hooded Crow.
From the Zoological Gardens and Museum, London,

England, a number of live Reptiles received in exchange,
the most interesting of these being a young Crocodile
from Wrest Africa and a Puff Adder from the Cape of
Good Hope.

From the Mason College, Birmingham, in exchange, an
Apteryx from New Zealand, and nine other small birds.

On motion of J. Stevenson Brown, seconded by Walter
Drake, a hearty voté of thanks was given to the donors of
the beautiful specimens.

NEw MEMBERS.-On motion, Miss Elizabeth Whitney
was elected an Associate Member.

The President then gave his communication on " Some
Additional Flora of the Island of Montreal," exhibiting at
the sanie time a great number of mounted specimens
which lie intended donating to the Soc·iety.

The thanks of the meeting were cordially extended
to Dr. Campbell for his excellent communication, on
motion of Walter Drake, seconded by Jas. Gardner.

The Curator, J. B. Williams, communicated to the
Society sonie recent additions to the Museum, explaining
and describing the varions donations as above detailed.

It was moved by J. A. U. Beaudry, and seconded by
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J. Stevenson Brown, t;hat we put on record our apprecia-
tion of the labor and pains Mr. Williams has taken in
collecting the many specimens and the iiiforniàtion he
bas imparted to us, and

It is with deep regret that we have to record since our
last meeting the death of a iucli-respected inemiber and
at one time officer of this Society, the Rev. W. J. Smyth,
M.A., B.Sc., Ph.D.

It was noved by the Rev. G. Colborne Heine and
seconded by Walter Drake, that the Society take this
opportunity of placing on record their deep and sincere
regret at the decease of the Rev. W. J. Smyth, M.A., B.Sc.,
Ph.D., for so many years a member and at one time
an officer of this Society, and one who took a lively interest
and an active part in all its proceedings. He had won the
respect and regard of those with whom lie liad come
in contact with, also that the Society wish to express
their cordial sympathy with the widow of Dr. Smyth in
this lier heavy affliction, and order that a copy of
this resolution be sent to Mrs. Smyth. Carried.

The resolution was feelingly spoken to by the imover,
seconded by the President, J. A. U. Beaudry and others.

On motion the meeting then adjourned.

MONTREAL, Nov. 26th. 1896.

The second monthly meeting of the Society was lield
this evening at the usual hour, Dr. Wesley Mills, Vice-
President, in the chair. There were also present-
J. A. U. Beaudry, J. B. Williams, Geo. Kearley, Capt. W.
Ross, E. T. Chambers, A. Holden, H. McLaren, Miss
Howard O'Keefe, A. F. Winn, Prof. J. T. Donald, W. M.
Knowles, Capt. R. O. Adams, Edgar Judge, and the
Recording Secretary and a number of friends, in all 46.

Minutes of last monthly meeting were read and
confirmed.

The report of the Council was read and accepted.
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DONATIONS TO THE MUSFUM.-A Duck Hawk (immature
feinale), presented by Roinonald Martin, Chasseur St.
Valentine, per E. D. Wintle, Esq.

A Swainson Hawk, taken near Montreal 1n 1894
(purchased). Thanks voted to donors.

E. T. Chambers gave a verbal report from the Library
Committee.

Dr. Mills then vacated the chair, and delivered his very
interesting paper on the " Developmnnt of Animal
Intelligence."

After a few interesting comments and questions upon
this excellent paper, a vote of thanks was unanimously
passed, after being moved by Edgar Judge, seconded
by E. T. Chambers.

The meeting then adjourned.

MONTREAL, Jan. 25th. 1897.

The second monthly meeting of the Society was held
this evening at eight o'clock, the meeting being called
to order by Dr. Frank D. Adams, one of the Vice-
Presidents. There were present-Sir J. W. Dawson,
J. A. U. Beaudry, J. B. Williams, F. W. Richards, Dr.
Deeks, E. T. Chamlbre, the Recording Secretary and four
visitors, one of whorn was Major-General Donald Roderick
Cameron, who was introduced by Sir Wm. Dawson.

Minutes of previous meeting were read and, on motion.
received and confirmed.

The report of Council was read ,(of 18th Jan.), the
Museuni Committee reporting thereon that the Saturday
afternoon talks to young people would be given during
February and March.
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DONrIÎONS.-The following were donated to the
Society's Museum

Red-winged Black Bird, a live Screech Owl, Davi'd
Denne, 100 St. Francois Xavier street.

Egg of Sharp-skinned Hawk, egg of Black-crowned
Night Heron, specimen of King Crab, W. Mackay, 31
Bishop street.

Illustration of all the British Butterflies, R. Brainard,
1'71 Drununond street.

Pair of Scallop Shells, illustration of Leaf Butterfly,
Alfred Griflin.

Sir J1. WTm. Dawson then read his highly interesting
communication to the Socipty, " On Sonie Ancient
Canadian Fossils and their Allies Abroad." The paper
was listened to with intense interest, Dr. Adans reinarking
upon the ease with whieh Sir William mnakes very abstruse
plain to ordinary listeners.

Dr. i)eeks exhibited a lower jaw of a Hippopotamus
dredged out of the bottomi of the river opposite the
city.

An interesting discussion ensued as to how it came
to be there, but no satisfactorv decision was arrived at.

Hearty votes of thanks were then given to Sir William
Dawson and also to Dr. Deeks, with the regret that there
was such a simall attendance.

NEW MEMBERS.-Peter Lang was, on the reconmenda-
tion of the Council, proposed as an ordinary niember;
being imoved by J. Gardner, and secornded by T. E.
Hodgson, wvs elected on vote, the usual rule in such cases
being suspended.

The meeting then adjourned.
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BOOK NOTICE.

TuE EARTH AND ITS STORY: A FIRST BooK ON GEOLOG.-By Angelo
Reilprin ; pp. 267. Silver, Burdett & Company, New York, Boston
and Chicago, 1896.

The story of our earth and the vonderful processes by which the
story is carricd forward mnust, we think, have an increasing interest for
ail thinking persons, as tine goes on and the details of this wonderful
history are more and more clearly revealed. And this interest finds its
cause not only on the fact that we, " Man, His hast work," foris, as it
were, the denouenent of the geological story, but also in the vastuess of
the subject presented for consideration ; for " Geology," as was well
said by Herschel nany years since, " in the magnitude and subliinity
of the objects of which it treats, undoubtedly ranks in the scale of
sciences next to astronomy." As the mnode'rn science of chemistry grew
upon and ont of the quaint and curions experiments and speculations
of the astrologers, so geology had its foundation chiefly in the specula-
tions of the Italians of the 16th and l7th centuries, put forward to
account for two very remarkable facts ; first, inanely, that the ocean
lias undoubtedly in former times covered great tracts of country now
higli above sea level, and secondly, that there exist iii the rocky strata
of the earth's crust what are to ail appearances the remains of animais
and plants.

Looking back froi the heiglits to which we have now attained these
curious speculations are full of interest. We feel that we have really
made sone progress on finding the fossils of the earth's crust variously
explained as curious imitative forms produced by the influence of the
stars, as hie products of a species of fermentation set up in the earth's
crust, or, finally, as the abortive and unsuccessful attempts on the part
of the Creator to fashion worlds, which as yet fron lack of practice He
was unable to bring forth in beauty and perfection.

As a science Geology eau hardly be said to have existed more than a
century. It nay be said to have really come into existence when the
truth of Hutton's funidamnental principle becane recognized that,
" In exanining things present we have data fron which to reason with
regard to wlhat lias been and from wlat actually lias been we have data
for concluding with regard to that whichi is to happen hereafter"; a
principle vhich, whien grasped and realized, afforded a key by which
the wonderful story of our planet could be deciphered with clearness
and certainty, and which also gave us ft the first tinie somie idea of
the immense eons represented by tte stratified rocks of the earth's
crust. For if, to take a single exainle, iii the Carboniferous system of
Nova Scotia there is a thickness cf three miles of strata, piled up upon
one another in regular order by t ne sane processes vhich are now iii
operation along the Atlantic coast, and which accomplish so very little.
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in the course of a human lifetime, it is evident that an enormous lengtlh
of time was required for the accumulation of these strata, and when it
is learned that this system is but one of a doien or more which succeed
one another in their order, and whose complete sequence is required to
unfold the story of the earth, we apprehend in some faint way the
abyss of geological time, which in its turn is a nothing comupared with
the former time wlen the planets of our solar system were being
brought forth in their order, but the earth as yet was not.

It is the aim of this little book of Professor Heilprin's to present
briefly and in popular formi the main outines of the earth's history
and tô explain the play of the forces by which this history has been
recorded. It is quite elemuentary in character, being intended, as the
preface informs us, " for classes in high schools and colleges, and also
for the large increasing umber of lay readers vho are desirous of
knowing more about the formation, structure and development of the
earth on which they live."

The earlier chapters describe a few cpmmonest rocks which make up
the earth's crust, consisting of the ignelms rocks, which owe their origin
to fire, and the aqueous or sedimentary rocks, which are produccd
through the agency of water ; the latter, in their fossil ripple marks,
raindrop markings and impressions of footprints, presenting striking
testimony to the siiilarity of ancient conditions of deposition to those
which obtain along the sea-coasts of the present world.

The lessons taught by the mountain chains of the earth's crust, with
their bent and dislocated strata, their decply cutting streams and
slowly creeping glaciers, are then explained, and a chapter is devoted
to volcanoes and the causes of volcanie action, a class of phenoniena
which, although often local, have in somne parts of the earth's surface a
wide-reaching influence, as in Idaho and the adjacent states, where
floods of lava, welling up through fissures, have covered a region
equal in area to France and Great Britain conmbined, or in India, where,
in the Deccan, an area of 200,000 square miles is covered with lava
flows having in places an aggregate thickness of 6,000 feet; or in wlhat
is perhaps a still more remarkable district, nanely, East Africa, where
similar enormous lava plains are eut across by faults or dislocations,
giving rise to precipices in some cases a thousand feet or more in height,
and vhiehî along one line result in the formation of an enorinous rift
valley, a southerly continuation of that in which lies the River Jordan
aud the Dead Sea.

Corals and coral islands fori the subject of another chapter, a sub.
ject with which will always be associated the naines of the two great
naturalists, Darwin and Dana, and one upon which Professor Heil-

prin's studies in Florida and the Bermudas enable him to speak with
authority.

The treatment of these subjects leads naturally to the following
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chapters on Fossils, their nature and mode of occurrence, and the
gradual unfolding of the tree of life, fron lowly forims of the earlier
geological systems to the highly organized and specialized forins of the
modern world.

The book concludes with a brief description of some of the more
common rocks and minerals of economic importance, with explanations
of the uses to which they are put.

The Story of the Earth, as told by Professor Heilprin in this useful
little work, is all the more readily understood from the presence of
the abundant illustrations, in the formu of half-tone cuts, which the
book contains, many of which are quite new to geological text-books.
The book viil be welcomed by miauy readers who vish to obtain somne
knowledge of the history of the carth on which they live,--a history
not finished and completed, but which is still being written in the rocky
strata, now in course of deposition in all the great waters of the world.

FaANK D. ADA.S.



ABSTRACT FOR THE MONTH OF DECEMBER, 1896.

'Meteorological Observations, McGill College Observatory, Montreal, Canada. Eeight above sea level, 187 feet. C. H. McLEOD. Superintenden.
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1.22 3.1

-- 2.23 3.3
- 1.70 2.3

22.25 26.3
z6.o5 29.2

4.0

23.23 22.9

29.93 35.3
36.35. 39.5
18.23 36.9

17.78 24.36

18.90 26.o6

7.5
26.7
21.7
24.9

22.1

4·4
20.4
6.o
5.7
4.6
6.4

22.8
23.8
20.2

18.4
28.4

8.28
4.3'
10.0
8.4
8.5

26 1
30.6

10.3
2Z.9
13.8
6.3
24.4

23.26

-2 69 14.35

Sleaou.

30.3265
30.5612

30.3112
30. 565
29.9947

30-1332
30.523
29.4920
29.6590
30.0138
29.8810

30.1550

30-3503
30.2005
30.2863
29.9035
29.9345

30.0.0.

30-0527
30.2102

30-3953
30.3183
30.2742

30.6478
30.3065
30.Z215

30.5155

30.2605

30.0308

Ma..

30.448
30.634
30.420
30.339
30.096

30:232
30.281
29.691
29.824
30.096

29.943

30.344,
30.419
30.228
30.333
30.204

30.203

30.266
30.076
30.324
30-414
30.466
30.602

30 248
30-345
30.327
30.693

30.2921

30,235
30.477
30.226
29.892
29.869

30.072
29.896
29.362
29.463
29.91'7
29.751

29.861
30 277
30.172
30.239

29 607
29.59 1

30.oo9

30.r34
30.374
30.045
29.885

30 428
30.272
2P 970
30.202

Range.

.213

.257

.184

.447

.227

.385

.329

.361

.179
.292

.483
.142
. 56

.094

.597
.512

.256
.067
.290
.040
.421

.717

.:420

.074

.357

.491

.2834

.295

tMean
pressure
Of vapor

.0743

.0408
0637

.0848

.1542

.2222

.2440
.2597

1457
1322

.1700

-0780
0520
0615

-0623

.2095

.0713

0375
0377
0345
0367

.o6,8

-0842

.0593
-503

.2922

.0745

0924

.o99
6

Direction........ N. N.E. E. S.E. S. S.W. W. N.W.

Miles. 1226 a035 8 361 1455 4433 1350 1654

Durationinrs. 107 48 22 44 103 214 loi 213

Meanveloit . 21.36 22.56 6.75 8.20 14.22 20.71 23.36 24.64

19reatest mileage in one hour was 42 on the Resultant mileage, 4910.

Ureatest velocity in gusta, 50 miles ner hour on Resultant direction, S. 69JO W.
the 19tb. Total mileage, 11585.

c Meau
relativ
iimnid-
ity.

79.3
77.8
83.2
82.8
87.8

7 8

85.7
90.0
79 2
85.o
87.0

78.3
82.7
76.8
71.3
82.3
83.3

84.0
92.0
85.2
91.2
81.5
83.5

73.8
87.8
89.2
71-5

82.37

Dew
nOint.

zz.7
S.3

23.5
27.7

2...
22.7
26.3
28.8
26.3
24.5
30 5

22.2
3.8
7.8
7.5

18.8
9.5

- 3.o0

- 3.2
- 4.8
- 4.o0

7.3
11.8

6.2
27.0

33.5
lo 8

13.34

WIND.

General vel
direction. in

pe:

S.W. 2

N.W.
S.E.
S E. c
S.W. 2
S.W. il
S.W. 1S.W. 8
N 1

s.WV. ,2
N.

S.W. 13

S. 2
N.W. 2ç
N.E. 18N.E. 23
N.

S E. il
W. 31

S.W. 27
N. 7
W. 5
N. z5W. 2
S. 27

N.W. 29

S.W. 9
S. r4

S.W. 2o
S.W. 24
N.W. 13

S. 69%°WV i5

.. .. 2

4.46
7.87
9.17
>04
7.88

8.21

2.50

8.75
6.79
.82
9.21

3.71

2.75
>.12

875
3.54
6.7X
.58
.62

7.42
7.37
.67
.08
.2r

-42

.42

.42

04

.75
.72

.67

.57

6.60

5 0 9
0.0 O

4.7 10
77 10
9.8 10

6.2 TO
8 3 20

9.5 10
9.7 10
10.0 10
5.0 10

0.0 0
2.2 10

7.2 10
1.3 6

10.0 inI

5-7 10

2.2 6
2.5 6
2 0 5
5.0 10
8.8 Io
4 3 10

1.0 3

S.3 10
9.5 10
0.5 3

5.25 8.

6 89

o

o

9

O

7
8
10
O

#-Barometer readinugs reduced to sea-level and
temperature of 32° Fahrenheit.

§ Observed.
t Pressure of vapour in iuches of mercnry.
t Humidity relative, saturation boing 100.
q 15 ycars only.
The greatest heat was 42o 0 on tlhe 130h : the

greatest cold was -6.0 9 on the 2 d giving a
range of temperature of 48. 0 9 degrces.

Warmest day was tbe 30th. Coldest day wa1-
the 2ith. flighest barometer reading was 30.935
on tie 27th. Lowest barometer was 2".362 on thé

8.8
- o.8

3.5
7.3

21.2

18.0
28.3
93.6
28.0
29.5
26.o
31.0

* 29.2

11.4
4.5
7 z
8.2

23.54H5
2.4

- 6.9
-4 8
- 6 2

1- 4

2.0
21.5

33.2
12.5

l 20

q29.95

o.o..

o....

1.27

0.0

o.6
0.5
..0

2.2
0.0

0.0

3.0
0.0

2.8

0.74

2o.8

'22.8

ý*i
o .oo

o.o6
0.05
0.01

0.12

0.00

0.30
0.00

0.14
0.24

0.05

004

o•oo

2
2

3
4
5
6. SUten.y
7
8

19

22

24

'5
26
27
:8
29

20....SUHDAY
21

22

23
24
25
a6

27.••SUNDAY
28
2g
30

32

... ... Snms.

S22 Years meansfo
and including this
maonth.

9th, giving a range of 1,573 inches. Maximum
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I ______________________________________________

5
o

5

13
93
71
3
79
o

12

39
71
45
59
52

71
56

73
8,5

92

34.1
1 - --

"Il61



MVIeteorological Abstract for the Year

Observations made at McGil1 College Observatory, Montreal, Canada. - Height above sea level 187 ft. Latitude N. 45° 30' 17". Longitude 4 h 54m 18.67• W.
C. ]-. McLEOD, Superintendent.
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January ....
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AjriL..... ....

JTuly ........
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• Barometer readirgs reduced to S2° Fah. and to sea level. † Inches ofxmercur. ‡Saturation'100. § For 15 years onl. ¶ "+" indicates that the temperature bas been higher: "-" that it bas been lower than the
average for 22 years inclusive of 1896. The monthly means are derived from readings taken every 4th hour, beginning with 3 b. 0 m. Eastern Standard time. The anemometer and wind vane are on the summit of Mount
Royal, 57 feet above the ground and 810 feet above the sen level. a For 10 years only. 1

The greatest heat was 89.70 on August 11: the greatest cold was 23.40 below zero on February 18. The extreme range of temperature was therefore 113.1. Greatest range of the thermometer in one day was 39.6° on
November 19; least range was 2.8° on February 6. The warmest day was August 11, when the mean tenperature was 81.15°. The coldest day was February 17, when the mean teniperature was 16.02> below zero. The highest
barometer reading was 30.935 on December 27, Lowest barometer reading was 28.786 on February 7, giving a range of 2.149 inches f or theyear. The lowest relative humidity was 28 on May 1. The greatest mileage of wind
ree.orded in one hour was 66 miles per heur on Februury 11, and the greatest velocity in gusts was at the rate of 90 miles per heur on February Il. The total mileage of vind was 126,50. The resultant direction of the
wind for the year is N. 84,°W., antd the resultant milcage was 41.780. Auroras were observed on 17 nights. Fogs on 8 days. Thunder storms on 15 days. Lunar halos on 8 nights. Lunar coronas on 9 nights. Solar corona
on 1 day. Mock suns on 1 day. The sieighing of the winter commenced in the city on November 23. The first appreciable snowfall of the autumu was on November 15.

NoTn.-The vearly means of the above. are the averages of the monthly means, except for the veloeity of the wind.
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ABSTRACT FOR THE MONTH OF JANUARY, 1897.
Meteorolcwecal Observations, McGL Gollege Ob-ervatòry, Montreal, Canada. Height above sea level, 187 feet.C. l. McLEO. Suverintenden.
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8.6

1o.8

17.6
23.84

z6.ro

Min.

3D.526
30-33oJ

29.736
29.575
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&NALYIS OF WIND RECORD.

Direction........ N. N.B. E. S.B. S. S.W. W. N.W. CAU.

Miles ............ 2537 775 203 225 1467 5448 2331 2299

Durationin hrs.. 07 59 27 25 96 238 120 57 25

Meanvelocity.... 14.36 23.24 7.52 9.o 15.28 22.89 29.43 21.04

Groatest mileage in one hour vas 56 on the 26th. Resultant direction, S. 07P W.
Greatest velocity in gusta, i" tailes per hour on Total mileage, 13185.

the 26th. Average volocity, 17.72 m. p. h.
Resultant -nilcage, 6620.

tMean
pressure
of vapor.

.0663

.2500

.1782
.zoS2
0553

.0530
.0695

.0793
0438

.0322

.0398

.0517

.1270

.1027

.0210

.0455
-og65
OS85

.0710

.0585.0733

.0720
.0532

'0265

.0912

-0727

'Mean
relativ Dew
humid- noint.

83. 8.8
90.0 28.0

90.7 40.2
88.0 31.3
80-3 20.2

70.5 6.5
86.3 8.3
88.7 10.2

83.5 13.2
82.8 0-.7
91.3 6.5
86.8 -. 8
83.8 3.8
90.0 22.7

84.7 23.5
87.2 -5.2
82.8 0.3
92.7 17.0
87.0 25.8
83 5 o 20

87.3 12.5
76.8 6.3
81.7 12.7
92.7 24.0
79.0 10.8
80.5 4.7

85.04 20.03

30.6428 30.720
30.4260 30.507

29.9473 30.126
29.6320 29.732
29.6835 29.774
30.2722 30.456
30.4897 30.558
30.1088 30.486

29.7670 29.789
30.0430 30.257
30.3537 30.405
30.3300 30.375
30.2750 30.377
30.1363 30.278

....,. ......
29.(-)15 3c. 151
30.4272 3C.493
30-3635 3C.511
29.669o 29.983
29.6043 29.687
29.6455 29.84e

....... ......
29.6080 29.852
29.5378 29.724
29.8952 29.943
29.6640 29.845
29.9742 30.250
30.5243 30.638

....... ......

30.0269 30.2822

30.0382 ......

*Barometer read-is reduced to sea-level and
temperature of 32 Fahrenheit.

§ Observed.
t Pressure of vapour in inches of merenry.
t Humidity relatire, saturation being 100.
Ir 16 years only.
s Il years only.
The greatest heat was 47 05 on the 4th; the

greatest cold was 23.0 5 below zero on the 25th
giving a range of temperature of 71. 00 degrees.

Warmest day was the 4th. Coldest day was
the 19th. HiC'4est barometer reading was 30.720
on the 1st. Lwest barometer was 29,321 on the

WIND.

General vel
direction. in:

Pel

19.E. zo
S. 23

S. :5
S. 20

S.W. 24
W. 2.
W. i

N.E. 12
E.

W. 17
W.
W. 2

S.W. 8
N.E.
N. 10
S.W. 12
S. 23

N.W. 3(
W. 24
S.

N. x
N.
S.WV 2C

S.W. 2
S.V. 3

S.W. 4
W. 1:

S.W. 2
S.W. 2
S.W. 1
S-W. r

ýS. 67Y/oW. z

...... -9

0.07

0.20

0.05

0.79

0.0

0.3
-o.6

2.5

0.9
0.2o-8

o.6

0.0

0.1
13.2

1.2

.... 1
2.2
0.5

3-9

26.6

28.6

inap.
0.07

0.20

0.09
0.02

0.09

0.05

0.02

2.32
0.11
0.2

0.2

0.39

o.oß

8.3
6.8
2.3
O0

7.7
3.5
'.5
'.5
3.7

6.8
2.5
7.0

20.0

9.2
8.2

8.8
8.8
8.8
8.3
4.8
0.0

5.92

2
2

3... ...... SUNDAY
4
5
6

9

Io ..,.........SUNDAT
zz
12
23
24
15
16

17...........SUNDAY
Ta
29
20
2Z
22
23

24.••••.•••• SUNDAY
25
26

29
30

32.......... SUNDAY

.... --•.......Soms

22 Years meansfor
ncluding thismntuh0

1sth. ginng a range of 1,399 inches. Maximum
relative humidity was 98 on the Ith, Sthand 9th.
Minimun relative humidity was 41 on the 7th.

Rain feit en 4 days.
Snow fell on 15 days.
Rain or snow fell on 18 days.
Lunar halos on 1 might.
LunarecronaonS2nights.

.50

.62

.58

.33

.25
5.08
12

2.46
4.50

7.67
!.0

6.37
8.68

o.92
.54

3.50
6.82
3.17
9.27
2.96

1.42

x.62
7.50
3.54
3.12

8.30
8.12

3.21

3.50

7.72

16.77

48
o

84
il
On

07
93
76
36
67
12

72
75
92
0o

00

57
90
31
o0
23

09

76
21
13
25
00

55
99

90

42.6

(3î-6

3.03

3.52

_

à - -a - -

1::::2:9: 

ý835:



ABSTRACT FOR THE MONTH OF FEBRUARY, 1897.
Meteorological Observations, MeGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.

THERMOMETER. BAROMETEIu WIND. IN TaNTHS.

DAY. essure relativ Dew Mean C DAl.
Mx ~Of vapor. lhumid- 'soint (enerai velocity e P ý1 o .5 ! 0

z 14.3 2T.7 8.4 13 3 30.3990 30.587 30.203 .82 .0723 87.3 22.2 S. W. 8.08 4 0 10 0 70
Meani. Max. Mini. Range 7eo . .iy ieto.proi-

.432 2:7 8.4 N.3 3 6
2 17.28 25-5 8.0 7.5 301128 30-199 30.050 .4 .0348 88.3 1378 54.79 4.5 o0
3 17.07 20.9 10.0 20.9 30.1345 30.210 30.080 l130 .0787 82.9 13.2 N.E. 28.55 2.2 7 0 89.....3
4 12-33 27.9 5.5 12.4 30.3543 30.419 30.278 .141 .0693 90.2 1o.0 N.E. 13.87 0.5 3 0 94..... 4
5 22.50 19.2 0.r 19.1 30.4282 30.523 30.318 .195 o6o5 79.0 7.3 E. 9 3.7 10 o 81..... ........ 5
6 30.97 35.7 20.0 15 7 30.1043 30.253 29.893 .360 .1388 77-7 24.8 S.£. 18.92 10.0 10 20 0O 0.02 0.0 0.02 6

S3u2î%v . ... 7 ... 37-7 33.0 4.7 .....................- N. 23.08 ..... 0o> 0.45 0.2 0.47 7 .S.....
8 33.:-2 35.21 30.2 29.8322 29 6 979 .6 21 8~ 29.5 SW 263 100 020O0 0.00 0.00 8

9 25.28 28..3 20.5 7.8 30.0145 30.073 29.922 .251 .1140 83.8 21.2 W. 17.02 3.2 10 0 69 ... .0 0.00 9
10 7.35 îo.6 2.5 8.1 30.3457 30.394 30.224 .170 .0477 78.0 2.2 N. W. 20.17 00 O j O 00... ..... 20

22 3.78 62 - 2.0 9.1 30.3940 30.452 30.333 .1i9 .0355 78.5 - 4-2 N. E. 6.54 0.0 0 0 94............. .... il
22 23.88 20.9 - 2.2 23.2 30.0303 30.26,5 29.878 .387 0382 74.2 -2.8 N. 22.07 20.0 ro10 30 oo . 0.0 0.0D Z2

13 12.4,3 16.8 4-9 21.9 30.31693 30-235 30.025 .210 .0502 68.0 2.8 S. %V. 15.08 0.7 4 OO 10. . . .3

SIJOD&T . .. 4 22.3 3.4 28.9 .. .... .......... N. 22.92 . 34 0.3 0.02 14.......... S
25 28 63 32.6 23.7 8.9 29.8512 29.916 29.762 .154 .1292 81.8 23.8 S. W. 27.55 6.o 20O 67 0.0 0.00 25

z6 26.90 .33.8 29.0 22.8 29.7702 29.e2l 29.747 .074 .1295 88.3 23.8 N. 7.92 5.3 2 6.% .... . i6
17 27 92 31.2 22.4 8.8 29.7508 29.865 29.649 .2%6 .1433 93.0 26.3 S. W. 23.20 7-7 10 o Go ... z5 .,5 7
r8 32.78 35.4 -26.5 8.9 29.7737 29.930 29.608 .302 .1570 87.5 28.3 S WV. 18.37 7.7 10 0 24 0.2 0.02 28
19 20.47 25.3 15ç.9 9-4 30.1483 30.2.56 29.9q89 .267 085 79.3 14.8 S.W. 19 54 3.3 10 0 97 0.2 0.02 19

g0 22.0.5 25.7 16.2 9.5 30.2123 30.379 29.840 .539 .0995 83.5 18.0 S. E. 122.27 3.0 20 0 71 .. 0.0 0.00 20

SONDA? ... 2 t 38.7 24.2 14.5 ... .... .... N.W. 2,5.42 ........ 32 0.02 4.6 0.47 21..... SUNDAY
22 22.08 27.7 7-9 9.8 3z [y- 30.253 29.844 .409 o0645 84.2 8.3 10. E. 2;.21 8 2 10 O Go 2.5 0.25 22

23 23.20 26.5 135.9 1o.6 2Q.6îî; 29.668 29 514 .254 .2095 87:8 20.3 S.W. 13.75 Io 0 20 20 05 5.8 0.58 23

24 22.25 27.3 16.5 3o.8 29 9573 *-0.067 29.720 -347 0927 8r.3 ][6,5 S. W. 23.71 3.5 10 0 77 0.3 0 f 0 24
25 23.32 32.9 12.6 20.3 29.97S2 3P.092 29 go6 .286 .2063 83.7 19.3 S. 18.75 8.8 I0 6 215 0.2 0.02 25

't6 13.30 5.4 - 5-3 10.7 30.2702 30.319 30.186 .233 .0337 74.3 5 8 S.W. 1287 2.7 9 O 71 .. 6
27 8.65 16.1 o 1 16.o 30-3947 30.357 30.282 .075 .0472 74.0 .8 S.W. 18.00 3.8 10 0 70 . 2 0.01 27

SUNDAY....28 ... 24.0 - 0.2 24.2 ................ N.W. 19.12 .. g 6 . ...... 28..... SUNDAY
29.... .... ... . ..... .... ...3. 4..9 ... .... 29

30.....5....... .... .. .......... ........230

3 .... ...... ......... .. .. . . ...... .... ...... 32

8.22 23.93 4 3.49 2.8 .4 .06 352 4 6. 2.2...

6a11 32.9 35.7 20.0 1.5 75.- .

Mea - f23

23 Year.s meCans) _) -7 23Yaî ens tis

temperature of 3e Fahrenheit. reative 1îuuuîdîty was 100 on te let.

Jîetu..... N.B. B.Il.B. ti.w. W. N.W. c.tui. § Observed. IMinilfumirelative humidity WaS 5 On thie OtRi.
- - - ........~t.... .---- - l - -- t Pressure of vuponr in inches of mercclrs. Rain fat] c n 4 days.

%files........... 1251 2038 582 487 303 4473 494 1129 ___ Hurnidity relative, saturation being 100. 'Sow feci on 1G days.

Oration in hrs.. 95 Ili 44 0 24 263 39 64 2 R 16 ycars unly. Rain or Sn ow foll On 16 df.ys
8Il years only. Auoras ere obsrved on 2 nights, on the

lanveocitV. 13.17 8.8 23.23 26.23 12.63 7.02 .2.67 74Teree . 25 2 o t, 2t

__________ -- ___________________ ______________ - _______________ greatest cold was- ý.3 on.the 2Gth givioga range Lunar halos on 2 nights.
Gratstmiene n nehurwa 3 o te rd 1 satat ilag, 26.of temperature of 43. 00 degrees. Luar wronas on 2 niglits.
(;retes nueag in ne ourw:î 38on tie rd. Resltan mieag, 466.Warmest day wus the tRi. Coldest day w5.3 Mock Suans on 17th.

(3reatest velocity in gusts, 48 tmiles per hour on ,Resultant direction, S. 81 -ý0 W. tbe 26tRî. Hioehest barometer readinj5 ias 30.,>«17
diI3d Total zîilenge, 10737i. on theo 161. Lowest brometer was 29,514 on thie

1t.E.e -87 d. 3 I 9
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I TIERMOMETER. I BAROMETER.

DA Y.

2

3
4
5
6

SUNDAV. ... ... 7
8
9

10
11
12
13

ShuNoV . 1 4
15.
r6%
97
:8
19

Sraov . 2

sa
23
24
25

27

SUiOAv ... 28
29
30

31

Means....

23 Years means>
for and includinlg>
thisrmonth.

Mean.

6-45
20.48

19-53
20-33

27.20

19-13

13.70
29.20

35.57
31.47
33.22
11.97

13.28

7.92

77 40
25.20

34.33
35.20

37.48
38-35
31.70
32.47

31.73

33.23

36.73
39.45
35-47

26.60

24.17

Max. Min.

21.7 - 9.7
32-3 16 o
26.7 11.5
26.1 r4-5
35.3 13.2
42.0 12.8

14.8 1.4
21.3 2.0

34.9 19.0
39.8 32.0
36 o 27.1

39.7 24.8

29.0 5.2

17.7 7.8
13.5 1.1

26.4 7.0
31.6 13.0
39.0 31 o
38.0 32.0

40.2 35.5
42.0 34.0

41.8 35.9
33.5 29.8
37.7 30.4
37.1 26.6
38.1 30 4

40.1 29.3

42.0 30.5
46.2 32.0
42.4 29.0

33.19 39 76

31.51 16.59

Range.

31 4
16.3
15.2

ur.6
22.

29 2

r3.4
39.3
15.0
7.8
8.9
14.9

15.5

23.8
9.9

12.4

19.4
î8.6
8.o
6.o

4.7
8.o
5.9
3 7
7.3

10 5

7.7

îo.8
7. 5
Z4.2

13.4

13.43

14.70

Mean. Max.

30..1878 30.839
30.2336 30.334

29.7675 30.063
30.2325 30.39r

29.8980 30.328

30-3308 30.706

30.4502 30 646

30.0225 30.209

29.5957 29.765
29.8967 30.006
29.6137 29.978
30.1283 30-429

30.2373 30-380
30.5850 30 629

30 4258 30-553
30.0225 30.243

29.7495 29.816

29.5607 29.587

29.8865 Z19.4
29 84TO 29.892

29.3373 29.640
29.3923 29.350

29-5593 29.684
29.8005 29.920

30.2592 30 305

30.71-0 30-333

30-41U0 30 470

29.9922 30.1643

29.9682 ......

R THE MONTH OF MARCH, 1897.
atory, Montrea), Canada. Eeight above sea level, 187 feet.

Min. Kange.

29.947 .892
29.982 .352

29-579 .484
30.036 .355
29.497 .831
29.651 1.055

30.260 .386
29.782 .427
29.470 .295

29.834 .172

29.377 .6oi
29.660 .769

30.047 -333
30-488 .14

30.286 .267
29.830 .413
29,665 .1%:
29.547 C40

·..•. ....
20.p-, .312

29 756 .136
29.124 .5.6
29 o02< .274

29.429 .255
29.726 .194

30.232 .073

30-212 .115

30-352 .18

29.8030 .3613

.268

AlALYSIS OF WIND RECORD.

Direction........ N. N.E. E. S.E.

Miles........... o49 1646 268 797

Durationin hrs. 78 130 32 49

Meanuvelocity.... 13-45 r2.66 8.38 16.26

Greatest mileage in one ho ur was 47 on the 6th.
Greatest velocity in gusts, 60 miles per iour on

the 6th and 13th.

-.-----.------

. S.W. W. N.IW.

847 4276 1410 29g

53 202 go 98

15.98 2r.x6 15.67 13.26

Resultant mileage, 3603.
Resultant direction, S. 68.10 W.
Total miileage, 11592.

tMean
pressure
of vapor.

0583
.0858
.0998
.0883
.1328
.0820

.0762

.1458

.1975

.z468
1653

.0597

.0630
.0468
.08:5
.1142
J1817

.1938

.186o

.1652
.1640
.1698
.1517

.1398

.....3.1113

.1033

.1237

.1039

Mean
relativeNumid-

itv.

88.5
75-7
93-2
80.5
84.2
69 3

87 2
89.3
94.7
82.7
86 8•
78.8

.... i
77.8
77.0
81-3
80. s
91.3
94.2

82.8
70 8

91.7
92.3

84-3
73 7

58-o

45.3
50.2

80.08

76 5

*Barometer readings reduced to sea-level and
temperature 320 Fahrenheit.

§ Observed.
t Pressure of vapour in inches of miercary.
l Humidity relative, saturation being 10(i

9 16 years only.
8 Il years only.
The greatest heat was 4t; 0 2 on tiie w : the

greatest col(l was 9.07 below zero on the 1- riving
a range of* temperature of 55. 0 9 degree.

Warmest day w.s the «30th. Colde. dlay was
the Ist. lighest barometer reading ws 3 .57
on the 7th. Low'.st barometer was * on the

C. H. McLEOD, Superintenden.
4>0

Dew
point.

3-7
14.3
17.18
15.3

23.2
r0.8

îo 8i
26.5
34-3
26.8
29.7

6.o

8 oî.8
1.8

20.3
32.0

33 7

32.8
29.7
29.8

30.7
27 8
26 o

23.7

20.5

19.2

21.03

WIND.
Mean

General volocit3
direction. in mile,

perhou

S.E. 16.83
S.W. 13.79
N.E. Il 33
S.W. 18.42
S.E. 21.25

N.W. i8.oo

N.E. 5.04
N.E. 7.71
N.E. 6.58
S.W. 22.42
S.W. 22.67
S. W. 22.25
W. 30.08

N.E. 23.84
S.W. 28.50
W. 19.48

S W. 16. 16
N. 8.54
S. 6.25

N.E. 15.83

S.W. 22.50
S.\V. 13-45
N.E. 7.92
N.E. 19.04

N. 1.54
N.W. 12.12
W. 7.75

N.W. 11.00
S.W. 14.46

N.W. 12.00
N. 18.29

S.68%°V. 15.58

. 17.88

25th, givng a range of 1,781 inches. Maximum
relative h)umidity was 99.0 on the Sth and 12th.

Minimum relative humidity was 33 on the 30th.

Rain fel cn 12 days.
Snow fell on 14 days.
Rain or snow fell on 20 days.
Auroras were observed on 2 nights, 4th and

2Sth.
Lunar coronas on the 13th, 15th, 16th 17th.
Fog on 3 days, the lst, 19th, 22nd.
Earthquakes on 23rd and 27th.

SKY CLOUDED

7.3 10 O
7.7 1o o
8.3 0 O
1.s 8 o

6710 0

.8 I o

63 5o o

2.7 10 O

0.0 7 0
0.0 O 0
4.0 10 0
8.0 Io 0

10.0 30 10
10.0 Io I0

78 o 2
9.7 10 5

10 -) 10 10
o.o 10 10
8.2 10 2

9.2 10 3

1o. 5o rO

1. Z 0
0 0I

3 5.3 2.3
.o .....

wV

34'

25

74
00
go

97

98

07
28
06
96

00
98
93

35
26
oo
ao

00
08
os

28
OC

45
04

82
98
87
96

41.61

146.4

'o' .9 •-

.... 1- -14

d <a o,8

... 1.4 .I4

2.5 .25
.29 1.7 .46

.22 0.3 .25

.02 ... .02

...• .. •• •...
2.5 .25

-32 oo .32
.27 .... .27

.... 0.0 .00
.-. 1.6 .32

6.o .50

0.. .. ....

.04 .. -04

.40 .... .40

.03 .. • .03

.0 .... .00

.04 3.9 .4t
.o 3.3 .34

0.4 .04
... o.4 .01

1.80 23.7 4.05

1.03 23.6 3.41

DA Y.

3
4
5
6

7-. ... StNDAY
8

9
10

r2

13

14 .. ....... Suh nAV

15
16
17

19

20

21... .... StrNDAY
22
23
24
25
a6
27

28...... SUNDAY
29
30
31

..... Sum.

23 Yeara means fo
and including this
month.


