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The foilowfrig paper contains some, impressions on
the Oyster 3ishery of Canad.a, gained1 duriug a six-
weeks' sojourn at the Canadlian Mari-ne B3iologieal
Station at Malpeque, P.E.I., diuing the summrer of
1903. The Oystzr, as inost- are awvare, belongs to the
bivalve section of the Mol0lusca or shell-:fish, aud is a
relative of the Clain. This di-vision of the Molusea is
isually designated Laniellibranchiata from the lamellar
(plate-li«ke) character of the. gili. The sheil is secreted
by a fold of s1iu hanging down :freely at the side of
the body, termcd the mande, and the bivalve character
of the sheil is due to the f act that in LameMlbranchiata
the mantle consists of a rigit and left fold, eaeh, of
,whicb. secretes, one valve of the shell, whilst the flexible
horny binge wblich unites the two valves ïs secreted
by the sldu of the back of the anim-a], just between the
points of oigin of the two foicds consdituting the
niantie.

The Oyster however differs from the Clam and in-
deed from inost of the Iame]]ibranchiata i several
important respects. As a ride i bivalve Mollusea bath
valves are precisoly sinilar in size and shape, and the
animal during life assumes an upright position with
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the valves restingr on their edges. To inaintain this
position it its neeessary that the bivalve sho-ald be par-
tially or completely buried in the sund or mvld of the
bottom on which it lives. Through this material it
sloWly mi-es by ineans of a niusciilar projection of the
under surfâ'ce of the body shaped somewhat like à
plouglishare, called the Foot. Thfu Loinellibranchiata,
are sometimes. terined, Pelecypoda, ]iterally axe-footed
Mollusca. on account of -the shape of the foot. The
exceptional character of the Oyster is at once seen
,ç'hén we state the foot is entirely atrophied and the
animal lies on one side on the superflcal layer of the
bottom. The -valve on whichi it lies is differently
slaped, £rom thie other, being usually fiat or slightly
convex whilst the upper valve inay be s1iahtly concave.
Tb a certain extent the edible character of the Qyster is
due tr.o the absence of a foot, for this organ ivith its
tougli muscles is often found to be a,:somewhat, indiges-
tible'morsel in the case of other Mllusca w-hich are
vsqq :for food.

}Towever different ln appearance, practica]ly all
Laminlhibranchiata have the same metliod of graiuing
their food. They ail depend for a livelihood on thé
snmall organisms which, swim or float in the sea an.d
which are swept into their gaping mo\mths by h
currents produced by the cilia whicli cover the gilis and
certain folds near the nmouth ter-med the palps. Feed-
ing and breathing are, one may say, performed at the
salue time, for the inrushing water bringrs also the

uxgewithont which no animal ean hve.
it will, therefore, be seen that thé Qyster is a

peculfiar]y belpless Mfollusc, for if it be sitwated.lu a
-place where the water is poor il ood.material, it is
-unable to leave it and starves to death. But a far
,greater danger is that of suffocation. If the water be
too muddýy, the particles of silt swept in will clog the
interstices of the delicate glUs; and the deposition of
M-Umd May soon bury the animal alive. Tu- the Case è
ot'her bivalves, ne sucli catastrophe can occur, for thè'y
can mnove so that the hinder part of the sheil through
which the carrent enters, always protrudes into, cean
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water. The only resource left to the Oyster wheni it
finds itself on a inudd.y bottom, and the iend is being
dePosited slowly, is to iaiiitain upward growtli of the
edges of the inantie and sheil, so that the g-apingy slit be-
tween them is kzept above the intid level. In t;his wvay is
to be explained the curious crinxped and curved edgres of
the so-called Mud-oysters, wvhich forrn a considerable pro-
portion of the MIalpeque Oysters, and whitli zzince theýy
are very difficulit to open do not, fete1î so higli a price
es those of more regular shape, grow,%n on clean hard
grounda.

But other dangers besides starvation and suffocation
threaten the Oyst.er. The starBish is a deadly enemy.
This animal has the po-wer of turning the stornacli
inside out, and of dizesting alive anything with wvhich
this organ cornes, into, contact. _When the starB.sh. gets
thp chance of introducing bis out-tuxned stornacli be-
tween the valves of anu Oyster's sheil itis ail over with
the Oyster.

To guiardc against the dange r the Oyster has the
power of closing the -valves of the -sheli by nicans of a
powerfil inuscle, the acductor, which muns straighlt
across from one valve to the other. Closiing thle valves
is equivalent to wniat in Man is holding -the breath, but
the O.yster can hold its breath for several dayswihu
sufferi-ng 'daige. This, nevertheless, requires a con-
t;innoaîs effort on the part of thie Oyster, for the " luinge"
which unites the twvo -valves is so, placed with reference
to tue te.eth -withi which the one valve articulates on the
other, that; it is corapressed iwhen the valves are closed,
and its elastie recoil tends to open the valves -es mon as
the pull of the adductor muscle is Ielaxe(l.

Tii xost I1amellibranchiata there are two adcos
but the anteri.or one has been lost ini the O.yster; the
hinge, too, is usually so p]aced that. it is stý-,etchedl and
not com-pressed -when the -valves are closed, but of
course the effeet is the Saine.

Everyone knowts that it is necesary to, eut the adduc-
tor in order tw C open"» a live Qyster. *When, however,
the Oyster, placed under unfavourable circuinstances,
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spontaneously opens, it is a sign. that it is dead. ]But
here several questions iliay Le asked; for instance ho-w
does the Oyster know that a stai-fish is coming? And
if it is able to know and to shut up, how-, do starfish
live ?

O.ysters are appaxently devoid of sense organs; neyer-
theless if the edgre of the mantie be, exarnined it will be
found, te be fringed witb. innumerable littie tentacles in
which there is deposited a certain ainount of pigment.
If now a healthy Oyster be, observed -whilst it is
feedingr with open valves in a tank, it will be seen that
when the sIiignhtest shadow fails on these tentacles the
valves are instantly closed. The tentacles enable their
possesser to dlistinguiish between liglit and shade, and it,
is by means of its sensitiveness to slighlt shiadows, that
the Oystcr learns to close ln time.

Tbhe star6ish, ho-wexver, manages to, destroy quite a
large mnumber of Oysters. Armed as this creature 'is
with thousands of minute b-uckers, it is ,able whilst hold-
ing firm]y on to thie grouîîd -wvith some of. t-hese to,
f orcibly raise the upper valve of its victim by means
of the reinainder wliich affliere firrnly to the gyrouiid
ini the neighbourhood. It seemis incredible, when one
refleets -%vliat force is necessary to insert a lInife be-
tweeil the valves of a closed, oysIer, that a starfishi should
be strong enouigli to forcibly puill thern apart. Buit lb
is neverthielcss truc, for the starfishi lias staý'ingr power,
and the long steady puill lastiîîg for a quarter of an liautr
or more, effectively overcoines the resistance of the oyster,
aithougli tlic latter is able to withstand a mnucli greater

- force if exerted for a shorter tiîne. NeveWtieless, the
biggyer the Oyster the bigger rnust, the starfish be which
opens it, and frorn the size of the starfishi fouind on the
Malpeque beds it is ixot, probable that they cani do mucli
dane to the largrer Oysters, and wve inay perhaps con-
clude tihat the Qysters are safe from their attaec once
they have passed their third or foiirth year.

The Oyster po2setses a simple alicntary canal. A
short gillet leads into the stomacli into whichi two

grouips of branclied tubes, termed, the liver
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empty tlieir contents, and following the stomacli is a
coiled intestine opening by an anus situated posteriorly
above the glls. The so caflecl Jiver really secretes the
digestive juice; and the Oyster has an ainazingly go.od
digestion, for its rate of growth is astonishing. At the
end of the first year of its life it is about an inch ini
leng-th, at the close of the second yea.r it has reached
between two and three inches, whilst in five years it
niay attain a length of five to six inches.

The organs by mneans of xvhich the Oyster creates
the current whichi brings it its food wae, as already
inentioned, the gis and the palps. The first--named
are familiary knowvn as the " beard " of the Oyster,
Lhey each consist of a lonaz axis fringed on each side
with. a number of filaments hanging downi parallel to
one anothier, and ail thily clothed with cilia. The
ends of these filaments are turned up and fastened to,
the imantel-lobes in. the cabe of the outer ones, end to
d'e correspondingy filaments of the other gi in the
case of the imeer ones. In most ILamelibranchiata the
filamients of one row are welded together s0 as to formn
a cohierent plate or lam)ell.e, from whichi circumnstance mn-
deed the terni 'clamefle-brandicate " is derived, but in the
Oyster the filamients of the samie row cohiere only by means
of the entang1ienient, of their cilia, so that a touch is ail that
is necessary to disengage them and hience. the comparison
of the gili to a fr11] of hairs or beard. The palps are
two pairs of triangrular fulds bituated one pair above and
t'e other below the mouth; they are furrowed by a
large nuinber of parailel grooves iined with cilla. It
used to, be supposed that their purpose was to direct
the ourrent of water into thie mouth, but it la now
kmowvn that their chief purpo.-e is to remove the sur-
Plus food that, the Oyster cannot swallow. Even the
appetite of the Oyster it would seem. has its linits.

Situated in front of the addiictor muscle is a cavity
covered on eaeh side with a, thin. membrane, whichi is
generalIly torn in carelessly opening the Oyster. This
cavity is the body-cavity or pcricardinim of the animial,
and conltains thc heart. This organ consists of a single
l)e;ýtr-sli.aped ventricle above, froin wvhicli arises an
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artery '*hich di-vidés ir-to anterior and posterlôr
brâiùches, and supplies the whiole body -with blood.
The blood enters the ventricle, from below throngh a
pair of auricles (paàrLly coinfiunicating withi eachi other)
wvhicli receives it from the gis. The blood is colour-
less, and there are no regula.r veins, the arteries opening-
unto iiýrùluar spacees amoiigst the organs.

Beneath the body cavity on each side is situated the
kidiiey. This o'rgan lias the appearance of a mera-
branous sack-difficult to see except wheu a perfectly
fresh Oyster is examined under '-vater, whien one can
distinguis«h it by the yellowish green colour of its.
contents. It is then seen that it sendà out a number
of branches radiating out ýver the surface of the liver.
The kIdney has two openings, one leads into the body-
eavity, the other to, the exterior underneath the,
adductor.

Radiating out over the surfEace of the liver and inter-
mingling to a certain extent with the branches of tie-
idney are another series of tubes which, gradually-

uniting with one another, form a duct 'which, opens by
the samne aperture as the kidne'y. These tubes are the-
orgrans of sex, and at the period of sexuai matu-.ity they
assume- a milky white colour o-wing to the colour of*
their contents. In the Europeam Oystrs the same
tube produces i succession mult and spawn, and the
animais are therefore, hermiaphrodite; but in thie Oyster-
that inhabits- the Canadian and Anierican coasts, the
sexes are separate, althoughi it is alrnost impossible t»
detect them by the naloed eye. There is nor difference
in coloiur but there is a sbight difference in the amiount
of branching of the reproductive tubes, and after somne
practice it beconies possible to, be pretty certain about
the sex of an individual even before the test of the
microscope is applied.

There is another niost important difference between
the Canadian and the European Oysters. In the lutter
thie muit alone is discharged into the sea; the eggs are
retained within the folds of the guis of the parent and
there fcirtilized. The *young Oyster uindergroes the flrst
stages of its development there, and -when cast forth
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fiLNs a -vell-diàvelopêd sheil, and bas only an adventurous
lif6 of 9,4----4S hours to undergo before settling down.

It is far otherwise -vith the Canadian Oyster. The
egg aie very irîùtih Émaller than those of its European
ébiisifi, and they are discharged into, the sea, and there
ferti]izè'd, and ina 24 hours enter on théir free-swim-
Ming lifeý Row long this lasts it ie impossible 'at
preseût to saýrr but it must be a considerable time-a
fôrthight at least-so that the young .may in this lime
fravél v*éry far from the parent. Prof. Brookes, of
Baltiiore, wýho was the frrst to, artiflcially rear the
larvae, was able to keep them alive for six days, and I
*as able to repeat this experirnent at Malpeque. At the.
end of this period there is a well-developed sheli, but
jiidgfn;: from the size of free-swimming larvae caugcht by
the to W-net, at least a week or ten days more miust have
been required by these to attain their size, takzing t>he
size of the artificially raiseci larvae as a point of
departure.

It was my special objeet at Malpeque to determine
the Mirne ab wvhich the Oyster hecarne sexually iiature,
as it is the objeet of the Government so to fraiiie its regru-
lations as to, proteet the oyster during this -period of its
existence.

The summèr of 1903 -was a someNYhat cool one in the
Maritime Provinces, so that it is possible that the period
of ripenesns -%vas unduly delayed, but hiowever that may
be, the followingr were the facts which I determined.
WTýlhen I commenced to take observations in the end of
Siuly, only those oysters whic h inhabited the shallow
water at the deptli of 1-92 fathioms were ripe.As Augrust
progressed, those at Curtain Island at a depth of from,
D-6 fit-homs becanie ripe, and towards the end ')f the
month boily thé Oysters talcen from the gre. test uepths,
in ISSipeque B3ay were stili' emitting sp-awn; aIl the Test
were spéht. Duri-ng the latter part of the month the
watérs *ere swarming with larvae. whichi, from their

ex àt#geement ii shape and appearance with the
laf Wme of the Buiropean Oyster, were doiîbtless the bâter
sýt'ags bý the free-swimming .young of the Malpeque
Oystci. It is evident then that the attainment of
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sexual maturity is dependent on *.he temperature of the
water; for the deeper the water, the more slowly if. be-
cornes heated Up.

The fact that by the end of August in a cool summer
the spawning was over seems to show that the oyster
could be £shed without damage to the spawn in Sep-
tember, and that the close sea_-on is unnecessarily long.

I was not able to secuire enough material for a
thorougli study of tht, development owing chiefiy to, the
absence of proper facilities for rearing the larvae at the
station, but some of the facts gleaned ma-v be of in-
terest. The egg when shied out is pear-shaped-whvlen
fertilized it becomes round anld separates off two polar
globules. Thesé globules are by many eggs-notabiy
those of the sea-u,.chlin--separated. out before fertiliza-
tion and as concidlently with. their separation the
nucieus of the egg loses its distinct membrane and
shriûks iu size, it becomes possible to discriminate ripe
eggs from unripe ones. This is impossible in the case
of the Oyster-the, only available test is fertilization;
if the eggs do notl deveiop they are unripe. After fer-
tilization, the eggs divides into a nuimber of sequents
termed blasto:m eres and out of these the future organs
of the animal are built Up.

It is characteristic of t'he eggs of ail Iollusca, so far
examined, thiat a niumber of sinaller blastouweres shouldl
be budded off from. one -poie of the egg, ont of -which
are formed the skin and nervous system. In the O.Yý-ter
this is weil seen; the peculiarity to, notice is that the
rest of the egga remains undivided as one largre blastomere,
whereas in oth2r Mollusca the who]e egg first divides
into -four equal parts wvhen then bud. off sinaller blas-
toineres. The larger blastoniere however (livides later
and fôrms a central mass of ceils the rudiment of tlic
gut and internal. organs, and this central mass covered
by. the smaller ceils. Soon the littie larva rises to *the
tâp and begins to swim., and it is then seen that there
is a hat-shaped anterior part surrounded býy a thickened
belt of sIn, armed with powerful cilia. This organ is
terxned the protolroch, and is found in the you-ng stages
of nearl*y ail Mollusca and worms. About this time tlie
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rudiment of the sheli becomes visible. The first trace
ts a large pit ealled the shiell-gland on the back of the

an.mal, mistaken by Broôkes for the gut. This pit
flattens out and forms on the second *day a saddle-
shaped area, at the sides of -which two small caleareous'
particles (Fig. 2) show the incipient sheli.

The sheil grows larger day by day tili on the sixth
day it hall covers the animal. On this day, the last to
wbich. the artificially reareci larvae lived, the solid mass
of celis originating from division of the larger blas-
tonieres becomes hiollowed out, and constitutes the
stomach, and the mouth opening ean be seen. There
can also, be seen behind the rnouth on each side a little
hollow vessel withi a vibrating sphere within it. These
are the otoc.ysts,, the so-called ears, wvhich are found
througrhout all Mollusca in the region of. the foot. As
the Oyster bas no foot they tire not found in ; t when
aduit, and it is an interesting fact here recorded, so far
as I amn a-ware for the first ti 'nie, that they areý foind in
the larvae. They are cal]ed ears, but their principal
:ftnction is not hecaring, but keeping the animal in-
forrned of its position -with regard to the vertical, and so,
enable it to balance it.self. One is rerninded of the fact
t'hat the semi-circular canals in the human. ear have a
similar £tmc'tion. The later larvae whieh were cap-
tured by the tow-net are characterised by possessing a
straiglit hinge, to the sheil totally unlike the hinge of
the aduit. The front part of the enimal can now be
completely withidrawn -witbin the valves. The ridge ofÇ
sIdn. bearing the powerful cilia, the prototroch, lias
gro-wn into a pair of lobes and .is io-w termed the
"velum." It is suspected that the velum is later
transformed into the palps when the Oyster settles
down, but this so far as I know, lias neyer been proved.
The begim*ings of the liver, as two yellowish out-
growths from. the sides of the stonaah eau be, seen, and
also the intestine eau be made out.

A £ew words on the general situation of the Oyster
I'ishery in Canada may now be in place. Abundant
oysters constitute one of the ]nany gifts of Providence
-which made Canada a desirable place to live i.
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"2ý,ties as they are termed in England, are a
.delicaey conftned to the table of the ricli, here they are
ivithin the reach of ail.

Like so m~any of the agnriiflcent natural, resource8 of
this country, the Oyster Fishery is being rnost ivaste-

f~lycare iiad emybefore long regret in vainl
the time' when M~alpeque oysters sold fôr 925 cents a

Rihlmond Bay çr Malpeque Bay, as it is sonietimes
-ald sa sorne-what, quadraigular« inlet of the Gulf of

â Lawrenée"on the North. Coast of Prince .Edward
ilud. it is rôvghly about ten or twelve miles long

ay bout nine in wvidth, and is thro'ugrhoýut comnpara-
~iey sballow, neyer more than about 7 or >3 fathOMiS

in depti, for th~e nost part 2-4 fat)hom~s. The bay is
stdded with islands, of which, Curtain Island, ifbicj

lia gienits name to, the best variety of thp Malpçquie
Qyster>s one.T h north veei olSens in1t6 the
,Gulf of St. laxvrence, the .entranice is obstrueted by
islands, anud nav-igable channels are -very few in, number2
j.6ýr great sand f'lats and. shoals connect up tlte islands
witli oue anýother.

the wIýoÏe North Coast of Prince Edwaxd Island is
fringed by a ser.ies of parallel --and-«bars, sud. it is owinig
to tis cirelimstance that the oyster is able to flourisli
there. All %yyho kzýow Qie coast~ of' the Guif of St. LawvrefiiCe
.are aware that the water rven in sumuner is very cold;
.So cold ind.edc1 that tliough the adit'Qyste:- coûld live
in it, it could. not reprodiice litself, for the larvae oi
ýpçrish. Bûu't as- the Gulf wvater flows over the sand-bars
and sho"] aluded to, it becomes heated up by the --uni-
lier Sun, aud reaclies a texnperature w'hich permits, in

favuraleyears at ieast, qf successful spawning.
Oysters3 are accordingly confined to- suich places ôn the
coast of Cùamnda, as present conditions shinilar to, tho'se
mentioned alx.ve. They exist in1 the B3aie de Chaleur,
in sonie of the shafloiver inlets on the iNLew Brinswick
-Coast, -at a few points on both shiores of P>rince Edward
Isla»d, and. on tlie Northern Cost of Nova Seotia.' in
evcry ease, however, we have to do with ies9Jated
colonies iiùhabitingr wvari spots surrolunded by a grent
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?kbelt Of cold -%ater, sO, that aithougli the larvae could. be
ecarried, to grreat distances i the fortniglit of their free-
s-%inrrning life, they are ail kifled off by _ 4ýhe cold.
IConsequently it follows thiat if ini any place the Oysters
.are deàtroyed or fished. out, no natural re-stocking will
take place; and large heaps of oyster-shells, where there
-are now no oysters testify to the fact thiat this lias often
ta en place. In the natuxral 'home of the Oyster, the
coast of Virginia, the -water everywliere is wari, an-d if
the Oysters are exterminated at one spot sooner or later
iarvae frorn adjoining beds wvill seutle and fond new
colonies. Tt is supposed thnt thie Oyster must have
.eached. Canada in pre-golaciaI' tixues, when the wyater
was warm, and. that the fewv colonies reiaining are
remnants from the time wien a~ mild sub-tropical
cliniato reaclieci to Greenland.

.£\ow, the great dangers to, which the Canadian
flsli1ery are e-xýposed are over-fishing, and thie use of
QOyster shells às a fertihizer. As the denaand, iincreases
so does the inmber Of boats crowding into, Pjtià1mond
B3.y anad iIIevitaby ffie oyster-supply will grow les.

heeexista ini the minds of the oyster fishiermen a
treinendous prejudice iaj;inst permitting the cultiva-
tion, of Qysters, an industri -whicb. bas reached great
proportlQns both'in EnglýLnd and France. ÎIo, more
.unireasqouaible prejifdice couldI well b? coneeived. It is
not for a mioment È.uggestedl that .the natural Qyster

Ae~so.xld 'be made private property, 'but if permis-
sion -were given to private individuals to control snià1l
-tretc'hes of the foreshiore uîow barren of oysters, the
exPei.Iture of a lititie capital nxight lead to, Ïhe forma-
tion of ai new Oy.ster 'bed. The larvae, wbich are Scat-'
.tcred by the million from. the natural ledIs, doubtless
seutle .everyxvhere, biut only wlien they reach a suitable
substratum. eau they survive. Siiitabfle CCspa#

catchers " as theýy are cýilleq are miade' by planting in
stakes of birehwood. The lreor t'spat," settie, on
thiese, axïd when flic ilile Oyster lias reac1ièd a -,ize of
an inch or so in iengtlh it cani easily be, removed, ana
laid in -a -,lieltercd pool, whiere it vil~ fatten. The

?Jcnia. dians, -who have a reservation onl one. of t.he
islands; of Rihnn 3,,lw, colleet what, are c.-lled CC seed-
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oysters,"'- adhering to the stones of the gravel beaches
of Ramn ILand, and Jayv ilem on tlîeir own beds. One
fariner, -who is, fortaunate enought; to, have a tidal pool
enelosed by bis grromîdsl-. lias don'e. the saine, and these
people have showni the way. .It ;-s unfortuinate that
whilst flie regulation of ilie 'Fi sherv. iz iu the, bands of
the Dominion Governinent, the ownership, is in the
bands of the Island Government, and the pressure
exerted on the local house by the oyster fishermen is
Very Strong.

A stili greater danger than over-ffshing is however
the use of Oyster sheils as fertilizer. P'rince Ed.waxd
Island is a1moýt, wholly eomposed of :New :Red Sand-
stone-a formation alrnost unk-nown elsewhere in
Canada, foiind only at, Richibucto i. :New Brunswick,
Picto n u. ,ova, Scotia. and one or two cither points on
the coa,-t immediately opposite Hlie Island. This -rock
coiisists of a soft red. sha-«le, too soft indleed to, deserve
the naine of rock, whichi is very dleficient in. lime. In
the wýinter, therefore, wlien, Richmxond Bay is frozen
over, the fa'rmers, go ont witlî teains on the ice, eut
holes iii it, and Usiln.g a kind of dredýge similar to that
used i. dIredging the River St. Iaiireiice, lut worke-Cd
by tLheir horses, scoop up masses of Ovster -zhelis. If
the. Oy-sters, happen-not to «be dead no doubt they niake
the bietter inanure. Attempts are inade býy the
Domninion autiiorities ta confine tuie fariers to places
'where thev will do ]east dainage, but as old Qydýer
shelis make the be.st posszible substratilm for the exte-
sion of thie bd,.tis difficult to sc 'how damagTe eau
bc -avoided. One sees in seli actions the saine thoniglit-

lesand improvident, spirit, which des-troyed Fo inuel
xaluable, tim«ber by lie, nnd wlich in utter lheeest-mess
of the future of the count;ry, sees only- the immediate
profit of tda.It qirely is the dluty of the Goveuin-
ment to -whom, the care of the :future is connnitted, te
prevent, sueli waste of the countrys 2rezorcez, and ilt is
satifa-ctorv to le-mm that negotiations aire proeeeding
between hie Dnminion -md tbe Tsfland Governmentq to
«buxy out thie interest of fbe latter, aud so, gain thxe meaus
of effectivelv contrnjling the fizheriez.

1 15 6
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80mB Musuutooms FOUND IN, CA~NADA~.

]3y MARVY VAN IIQI211E.

Af ew years ago. an article -%vrittenl by William
Hamiltoni Gi-bson, on EMuslrooms and Tfoadlstools,
appeared in Harper's Magazine. This article created
sucli ail interest ini the subjeet, or met a need so long
feit, thiat the author -%vas induced to, publishi a book,
which. came out a little later under the titie of " Our
Edible Mushrooms and Toadstools,-*- and proved a most
deliitful introduction to the study of this formi of
plant 111e.

The boolz is -well, illustrated -wvitli unany colored
platesý, the descriptions are carefuilly *written and are
very clear. As the species described aire comparatively
f ew, and those -%vhichl are quite conunon, zibundaut and
widely distributed, -we were enaibled to idcnitify a, inx-
ber of them very quicly, wlxicl added kecnness to ýaUr
interest.

Gibson also gives a long list, of -works on the various
forns. of fungi, most. of 'which were publislied yeaxs
ago ini England, France and GCirnany, and whviceh
describe plants pecuilizir to those; coiuntri'es, but as the
sanie or nearly allied species are often. found in
Aunerica, these 'bookis are of sorne uose to, tlie student
in tliis couintrj'.

Some articles on the American species had been
written previoins to, tluis tiîne. biit as most of tliem
were pifblislhed in the reports of the ýktiura1 Eistory
Societies of varions -Stàtc»s. they were available to the
f ew only.

I>rofesSor 3?ec.k, the State ]3ot.anist, of New York,
his inade extensive ineaehl this brniof
l3ot.aica.l Study, and is reported the best aut.hority on
the sub1jeet of the Americ-an species.

InIi is varions reports, particiilarly in that. for 1895,
are unany descriptions and illustrations.

I fllng com un!i:Io t<~:1w :uw I lit:ory of MNonreai 1.y ihe inte misa.
M4T~ ary oe.Ari
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Hie lias also published a littie bookc descr-iiig aIt
the l3oleti at present knownii.

W e owve irn many thanks for naming for us diffi-
cit specimens whviceh wc liave sent Iiii.

I would also eall attention to a littie book called
"British Fungi,"- by M. C. Cook-, -%vhich, althoughi des-
cribingr plants found in the B3ritish Isies, is very -tieful
;ro the student in Canada,; as many of the saine species
are found lhere, and -il has the further merit of being-
-small enouglh te be carried with one on excursions in
:search of speciinens.

Another useful and interesting boo- is «Ftrg,
their _Nature and Uses" of the International Scientifie
Senies.

A wivork by ?rofessor riarloiv, of Hlarvard, has been
promised for sonuie years past, but lias net yet appeared.
It is to be on a large Écâle, and the illustrations -will, be
remark-ably -fne, as, you. iay see from. some plates of
thie illustrations I hâve becù se, fortunate as to secure.

Atnong; the books spokeîî of by Gibsen, -%vas a F-rencl,
work "Les Champignons," by Moyen which contains
a inost satisfaetory Analytical KCey whch'e hiave
found very useful, and which we still contiuue to uise>
althoug '«e have now the twe ]atest American pub-
lications 'which claini to Irave good kceys.

These twto Anierican book~s, published in 1900, art
"Studies of Ainericanri Funi: Mushrooms, Edible,
].oisenous, &."by George Francis Aticinson, and
"One Thousand Ainerican Fcungi," by Chanles Mc.-
Ilvaine. The former is the sinaller, handier =xd less
expensive of the two buit, of course, dees not describe
so large a number as the latter.

The laxntern, slides 1 have to, show you to-nighrlt hiave.
been prepared froin thie illustrations in Prof essor
At'kinsons -work, whichi, having been mnade froiri phioto-
graplis give very truce imnpressions of ilie plants.

I have selected frein. the illiistra-tionis only siich as
show tuie species -Mhich we haive foind in Canada, and

.only representation types of these.
I hoiped, before preparing; a paper on t'ho subjec;, to
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have colored slides of the -actual specirnens found, but
havé ndo*t béen* àble to, get themn ptepared.". .&

Mýy brother, Sir Willihin Vai loiie, madle a few
pIiôtôgcraphli of sôixe vaiitie, but hle. plates wçere not
âivaila«bl*e at the- timüe these slides were prepared.. H~e
lias, hiowever, i ade sonixe vety file. -water-color draý'V'-
ings of a number of plants, whiclx, with sonie 'less per-
fècét ones bý' my n.iece -and nysell, 1L have here to show
you.

We found in trying to preserve specimens accordingy
to the usuai-.l instructions for drying and pressing, '!c
preserviig- thei in foimialine, they lôst ào mîanyý of
thýeir charactei'istiês that they did not pay for - the
trouble, so havte decided that the best. wiay to preserxve
a* redôàd -of our work- is:-

First, to iuxake, a -,vater-color drawiiîg of the plant as
a whole, theu. of one or two sectionlà.

Seconde to inake a good, sp)ore*-piint.
Third, to préserve a fewi spores on a glass slide for

the microscope.
Thèse ~vtîa w'vrittci description are easilyv kzept, and

fsysteniatically followed, will, I think, -give a very
good record.

The book býy Mîr. MeNlllvaiiie is a very large one, des-
cribinËg oiie thousÜind species wvithl xnany illiistritionis.
of *tlîése one thousand, species ov er sevcn hxxndred are
edible, the othiersý included hlave been described -chieflv
txo iw.«irn the student agrainst their use, or- to niake clar
the- characteristies of thé, edible ones.

1 have given so xnuchi space to the books on Fu-ingi,
hecause whliz wc. began, the study there -were sô i
books-aalal and -w-e folund it diffluit, to get any
practical informnation about them, but wlien, once welI
st.aited, it -tàs* siiprising to find how ina.ny .erso
we.re interested l i te subject.

So far aý t k-now there lias beexi no record of re-
search in fthis brandih of Botaica.l study in -Caniad,

cx~t hèpubliceiion. of- a «'Trliniîxanry f.ist *of
Filj" in tlie Rêport 'of tie Natural Iistory Society,
of N vrrswkbyG. U. %ffry, Esq., in 1900. -This
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list contains the naines and a' few items regarding
sorne sixty-six,ý species found in the Province.

We shafl, I hope, heax something on this subjeet
from Professor Macoun before long, as'I amn toid, he
bas given it some attention during the past three or
four years.

Ail fungi are plants. beionging to the lowest order
of Cryptograis, and being devoid of chiorophyli are
inable to decompose the cearbon di-ox-Lide of the atmos-
phere, anci consequently depend upon other organisins
for their car«bonaceous food, and, aeeording as these
organisuis are living or dead they are ciassed as Para-
sites or Saprophytes.

The number of known species in 1889, was estimated.
at 32,000, of these, 8,500 wecre ]mown as fu.ngi imper-
fecti, as only certain stages of their growt«h wxere
known, and it was thought they migcht prove to be cor-
xesponding stages in the growth of higher forins.

My remarks wvill be upon the higher or more con-
spicuoqus forins known as Muslirooxns and Toadlstools.

«You wiil notice in ail the tities of book~s or articles
that these ternis are interchiangeable, as they mea
exactly the same thi-ng to the Mycologist and the
Mycophagist, aithougli those -who have given no study
to the subjeet usualiy restrict the term. «"ushroom"
to thie one known as the field mushrooxn or to its culti-
vated form found in the mnarkets. I thinlc it would 'be
well to use this tei-m to indicate the edible species, a-nd
the word toad-stool to, indicate th6se which are
poisonous or otherwise unfit for food.

Ferhaps I miglit expiain liere that a Mycologist la one
who studies mushroons, a yohgist is one Who eats
theni. The latter term. suggested to ýa youngr nember
of -our fainily, the warningr that we sbou]d 'be careful
in our experiments or we might becorne subjects for a
Sarcophagfus.

We lind fungi of ail sizes from. the minute dust-iike
Coniomycetes to tho large Polypores -which sometimes
weigh. many pounds, and of very g«re,,,t variety in form
and color.
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Funggi are divided into two classes; Sporifera ini
which the spores, wliich oorrespond to the seeds ini
biglier plants, are na-ed, and Sporidifera ini which the
spores are enclosed ini ceils or cysts. The class Spori-
fera is divided into four cohorts; Rymenomycetes,
Gasteromycetes, Coniom*ýycetes and Ryphomycetes.

In Rymenomycetes the hymeniun or spore surface
is always exposed in the mature plant as in the agaric.

Ini Gasteromycetes the hymeniu:m is always, enclosed
-within a covering -which bursts at xaaturity, as in puif
balls.

In Coniornycetes there is no0 hyineniuui. The
spores are producei on the ends of inconspicuous
threads, free- or enclosed in a bottie-like, receptacle, as
in rusts, Smnuts, &c.

In Hyphomaycetes the spqres are produced on con-
spicuous threads as in mooulds, &c.

The Sporidifera are inii wo, cohorts, Physomycetes
and Ascomycetes, of which I shall haw- occasioli to
speak only of the latter, in which the spores are pro-
duced in asci fornaed, from, the fertile celis of
a hymeniuxn.

The Rymenomycetes contain by far the greatest
nuinber of large and conspiçuous fungi, which are
divided into six.orders.

Acrariinj-Gill, bearing.
IPolyporei-Tube bearing.
Hydniei-Spine beariug.
Auriciilarini-Ieatb ery.
Clavaria-Olub-bearing.
Tremellini-Gelatinous fungi.
The Agaricini are di'vided into five series according

to the color of the spores. The naines of these series
differ witli the different authors, but the colors of the
spores are whvlite-sa,,lmôn or flesli color-riisty or
t.any--brownish, pirpie, or ronndblack, and
mzay be determined by n1lowing a plant to lie with its
spore surface in .contact with a paper until a sufficient
iniher of spores have been deposited to show the

color.
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Ishail be in.rny descriptions, witl the fourth séries.,
àS: that..contains the well-known, -field raughroorn or
Agaýricus.Campestris. This 15 found in many par'ts' of
Canada. I have found it at Baniff and arn told thiat it
grfflw, in, great profusion about Winrnipeg, To-ronto and
Mn<treal, and in. favorable seasoxns we flnd a great
Maiy about St. Andrews, and on a trip throughrl New
Brunswick and NL\ova Scotia some few years ago we
saw thern in abundance in many pastures.

311- is the type of the Agc*aricaceae, and as such 1 shal1
givep it a fufler description than any other.

Tt is the fr-uit of a vine-like tal o-Ihit
ýlreads, called the rnyçelium which penetrates the soil
jùst belo-% the surface. Froni littie joints iii
thiis; mycelium, tiny white dots like pin-hieads are
fornaed, and -under favourable circurustances or condi-
tions of warmth anci moisture, they develop into littie
button-1ik.,e knobs, -%vlih push thiroughàl the ground and
quickly develop into the full grrown xnushrooms and as
cjuiekly perish, tlie preparation for their existence hias,
ho-%ever, been goiing on for weeks or months.

Thie.parts of an agaricus are the stemi or stipe, the
caý or pileus;. t1he ring or iiu]uis.

The cap is the expanded part which bears th-e
hyxnenium or spore-surface, -which ini ail of the Agari-
caceae is on the under surface of the cap, and consists;
of -plates or folds called gis, this in the button stage
of the Agaricus and a few other genera is covered by
a xnernbranc -which connects thie edcge .of the cap -%vith
thie stipe, and as the plant expands the mnembrane
breaks away, some portions remaining attached, to the
stem forrning the ring or annulus, and soine remainingr
connected -with the cap, griving a raggred appearance to
its edges.

*In the early stages the gis are pinik, gradua-illy be-
eoining darker until they becorne a dark chiocolat-Q
brown and later near]y b]ac.

This* change of color is caused by thie gis becoming
cowiered with the browni-purple spores.

31f tlie stem of a inushiroom is cut off and the cap is
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pliefed gis dori ward on a sheet of wvhite paper and
closely covered for a short timne, when removed, a print
ôf the gilied surface wvi11 be fo'i.nd on the paper, if this
lias been previousiy covereci with a thin coat of glue
and a11ùoved to dry, before the mushroom is placed on
it, a permanent print wvi11 be obtained. If lef t un-
covered the sporés are so lighit that they wvill be scat-
tered about or f ail irregularly, and a blurred print
wiii- resuIt.

The appearance of the Agarieus campestris varies
greafly, ideipending up on the conditions smrrounding its
growth. Sometimes it is quite w'hite and again quite
browin, it may be smnooth or rougli, but the gills should
always be noted, being pink, brown or black accord-
ing to age. Its season is September and October, but
I have found it at St. Andrews as early as July. To
the brown or purpie spored group belong Agai'icus
arvensis, otherwise knosv-n as the Hlorse or Plowed-
Land 11-shToom, a large and coarse species, Agaricus
plycomycutz, and Agaricus silvicola, thle two latter grow
im woods. The silvicola has a very thin smnooth cap.
ilypholoina perplexum, which lias a yellowv cap tinged
with red and greenish gills, also belofigçs to, this group.

I shall now go backz to the first or wvhite-spored
group, called by ail authorities Leucosphoroe.

Amongr the white-spored agarics are the Amanitas,
tlie earliest, mnost persistent, inost abundant and mnost
pernicious of ail toadstoo]s, and which should be care-
fully Étudied that their chiaracteristics may be
thoroughly learned and se oue xnay know what to avoid.
There is ne rule by wvhicli one ia~y distinguishi bet-%veen
the liarmnful andl harniless species, but we must ]earn
te know thexn as we le-arn to distinguish the poison-
ivy frôm other plants.

The Ama.nitas start from a mycehium, as does the
Agaricus campestries, but the young button of the
Amanita is entirely cevered by a membrane, as well
as ilaving its c.ap attaehced te the stem býy one. As the
plant expands this envelop;ng membrane breaks ai1-vay,
one part remains attached to the base of the stem
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f orming a cup which, as a warning, is called -the "poison-
cup."- *'The upper part of the membrane remains at-
tached to the cap, where it forms patches or warts
upon its surface. At the same time the membrane
covering the gis breaks away from the cap and formis
an anniilus or ring which envelops th~e stem like, an
apron or skirt. It is mucli more conspicuous than the
ring on others.

This genus contains some edible species, but it also
contains the most pernicious.

Nearly ail the cases of .mushroom poisoning, it is
said, çan be traceci to tw.o species of this genus. The
chief danger lies in the fact that under some condi-
tions they inay be mistaken for agraricus campestris.

Arnanita muscaria or "Fly Agaric>" as it. is some-
times 'called, a decoction for kiliing flues being some-
times m3ade from it, is the most beautifuil of fungi.
The pileus from four to seven or more inches across,
is briglit yeiiow with dasiies of crimson near the cen-'
ter, and scurfy or wartv with the scattered. remuants
of tie veil *or volva. The flesh is wvhite, yellow just
under the skin.

The griis are free from the stem, white sometimes
changing to yeiiowv. Tue stemn is siender, wvhite, scaly,
and lias a buibous base, which is inarginedl b y con-
centrie scales -wliteh represent thie poison cup.

In its perfect state it differs veiýy greatly from the
Agaricus, but in its button- stage it may very easily
be mistakzen for it, and even in its later stages it may
lose its scales and annulus, changre in color, and if pull-
ed carelessly, the cup m-ay remain in the ground,, so
one imust constantiy exercise great care and learn to
know it and its aiiied species *under ail thieir forms.

Althonghi $0 poisonous, it 1$ said to be eaten by the
people of KÇamschatka, and it is used as an intoxicant
by the Rùissians ini Siberia. Its narcotie prop)-rties are
greatly increased by drying, and the juice, of the
whortie-beri, in which, this substance is steeped, aoe
quires the intoxicating properties of strong wvine.

Amanita pliailoides lias a whitish or lemon coiored
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cap, fewer patches on the -top, white giils, stemn rather
smnooth and buibous, the volva or cup deeply buried in
the ground, this with its variety -verna, which is w,ýholly
white, is the rnost dangerous, because it rnay* also be
mistaken for the Agaricus campestris, and there is no0
known antidote for its poison, while for poisoning by
Amanita muscaria, hypodeimic injections of atropine
have in Some cas es proved successful.

The effeet of the poison from, these is very slow ini
manifesting itself, sonietimes no evil is f elt until 16 or
20 hours after eating the toadstool, and a very tiny
portion inay cause serious resuits.

Amanita muscaria often grows in grassy places
along the road side. The phialloides and verna are
more frequently met with in w,,oods.

Aman:itopsis vaginata has ivhite spores, white glUs,
a thin pellicle wvhich is striatý at the edgres. lii the
variety "fulva"' the color of the cap is buiT, in "livida"'
it is grray. The --tem is without a ring or bulb, is long
and siender with a scurfy surface, and the base of the
stemi is enclosed in a volva whvichl -%vraps it closely. It
is ail edible species, but as there is a poisonous Amanita
wbichl resexnbles it verýy closcly, but differs from it in
havingr an annulus , vhich, howver, CIs sva & 50

tightly about the stemn as to sometimes escape notice,
it is well, therefore, for the Mlycophagist to pass this
by.

iLepiota naucinoides is a white-grillcd, -%vhite-sporedl
nIushrooIn xhich we found last September for tlie
first'time. It -was growing on the, soil of a gyarden from
-%hieh vegetables had beexi remnoved. It resenibles the
field mushroom, and is said to be equal to it, in every
way. Its guis turn. '-o a diingy pink, wvhen full grown,
and it has a ringr whlîih is double on its outer edge.
:àIlvaine thinks it is possible and probable that it.
may be, cultivated and becone a rival to Agaricus

Clitocybe infundibilformi7l8 is funnel-shaped, grows
in woods in sumîiner and autuxn is pale red tinged
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with buif, and UfteÉ lias w%ýhite cottomy mycelium at
the base of the stein.

Clitocybe ochropurputea grows in grassy wvoodà and
open places.

Clitocybe laccata var. pàllidifolia, Pk. is a very vari ,-
able species.

In the genus Kygrophorus the guis beconie waxy
with age; it has some very.pretty bri*glt colored species.
We have identified, iygrophorus, miniatus and ilygro-
phorus cantharellus.

The Lactarii forih a vei'y abundant and interesting
genus. They are distinguished by liaving a xnilky
juice. The gilis, are more or less decurrent, that is,
they run down the stem when the plant is, full grown,
giving it a funnel shape. The spores are globose with
a roughened surface.'

Lactarjus piperatus is white -çith abundant white
inilkj which is, very acrid but does not change color.

Lactarius deliciosus is orange yellow, with zones of a
darker color or shade on the cap. "i\,lk brigit, orange,
the gis and broken flesh turn green. It is eaten
wherever it is k-nown. Mivost writers claim that it ià
deliejous, but we have flot found it so.

Lactarjus affinis and iLactarius theiogalis we also,
findF, the latter has white milk whicli turns to suiphur
yellow upon exposure te the air.

There are a great manýy more that we know as
Lactarii but their specifle naines» Lave as yet baffled us.

Olosely allied to these are the Russulas, whîch,
bowever, are destitute of the milky juice. 0f these
we flnd Russula alutacea, lieterophylla, aurata,
virescens, brevipes and exnetica.

They are ail rather fragile, and except the emetica,
have a pleasant nutty faste, wlien raw, and are really
delicious, when cooked. They appear at various timeÉ
throughout the suniiner, but seldom in sufficient
abundance at ene time te, inalce a dishi, except the
,aurata, which grows hfi the woods, and lias a golden
pileus and white or cream colored gis. Care must be
takzen net to, mistake for it an Amanita muscaria, that,
lis lost flic paitchies from its cap.
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iRus'ula heterophylla and àlutacea.axe. very. sjiI~ilar
to .,agh other, th 'e pileus varies in color fromn brighiý
red. to a dingy purpie, the gis Ifom a pale creain tco
a dpp buif. color. They have a thin pellicle wvhich is

easýilj, separted from the cap,, except in the centre, an1

it.tis very viscid in mioist weather. The stemu is * îvhite,ý
soimetimes tingeci wit?, red, and thiere is no ring or
volva. 1Th e spores are -reamn color and resemble those-
of »he Lactarii, being round and i'odghened.

IRussul.a viresceni differs.fron themn only in having
a greenish, inouildy lçioking pileus.

Russua emetica usually hias -a bright red cap, s'o«w
whi te gis, and thougi~ attractive looking should bhe
avoidd as it miglit have a harinful effect. £'t is very
peppery to the taste.

IRussula brevipes puzzled us for a long time. It is
7er..y large andi grows in abundance. It seems more
like -a Lacta-rius than a Russula, but lias no milky juice.

'tinI it is the species whvlieh is covered and distorted
byIfpomyces lactufluorus as shoninte vae

color drawings. The smaller one »is by Sir William,
and shows the granular appearance of the surface
causeal by the parasite, the larger one wqhichi is about
three-fourths the size of the original, shows thie shiape
less changed.

W ýe founçl these on a hiliside in spruce -woods nea 'r
Chiancookz Jake one September. day, when it looked.
as if a cart-load of pumpkins had been overturned and.
broken into pieces of ahl sorts of shapes and sizes.I
judge the hosù plant to be Russula brevipes, because I
found portions only partly covered by the parasite, and
these I thoughit -%vere of the saine species as the plant
we folxmd so frequently, but of whicli I did not then
k-now% the naine.

*Insects are very fond of ail the Russulas, and it is.
difficuit to find any that they have not attacked.

Another drawing shows Riissula aluitacea covered
and changed by Rypomnyces viridis. The original. of
this came from Metis, whvlere iny niece found this Rus-
sula and 'R. virescetis quite abundanit during a wýeek's
visit there one JuJy.
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The next genus Cantharellus differs from the other
.agarics in having bitut gis, whicli have the appear-
ance of branehing veins. It contains one of the best
of edible fungi, Cantharellus Ciarius or Chantarelle,
which is orange, yellow in color, looking like a patch
-of sunshine under the spruce trees where itf grows.
It is solid, irregularly funnel-shaped with a flattened
top, which is sometimes slightly depressed in the cen-
ter and surrouded by a lluted edge. The first time
-ie found it we placeci it lu a basket wijh other speci-
mens, a little later one *of the party remarked there la
something here which, zmnells like apricots. This re-
called a description I had read iu Gibsons -book.ý. and
Ywien we returned to the house we .Iiad no diffculty
lu identifying it, and every summer, since maldng its
.acquaintance, we have it served at table very fre-
-quently.

Berkely an& Cook say of it that it is almost uni-
Versally eaten in ail countries where it is found, En-
land excepted, wihere it is only to be met with. at the
"Freemason's Tavern" un state occasions, -%vhen rare
dishes are served at great cost, and at th-,e tables of
pertinacious mycophagists.

Tatternnick, a Gernian authority, says " not only
this saine fungurts neyer did any harm, but iniglit even
restore the dead," and J3altarra, another authority,
iays that "if properly prepared tlie Chantarelle would
arrest the pangs of death." This is rather extravagant
praise, but it certainly is a del.icious mushrooin.

We find three others of this genus; Cantharellus
floccosus, of which I have a phiotograph. It is large
ana coarse and hardlY fit for food.

Cautharellus aurantiacus is a smaller plant whichi
miight be talcen for cibarius. The color of the cap is
paler, varied with smoky brown tints.

Cantlrarélluis brevipes looks like a deformedI cibaris.
It is short and solid, and seenis as if it xnight be only
the stern of anot1ier plant

Marasnius orendes or the Fairýy Ring -.Nlishrooiii,
grows on lawns and pastures wherc tlw grass is shot
It is sinali -%vith a buif cap and gis, leathiery ini sub-
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stance, it, dries easily, but under moisture assumes its
origiiad fOlrin. he Laste letî raw is pleasant aiin
whien cooked it iiiakzes ýa very p1LItl1i-le dhisl. Gare
must be taken no' to, confouu&- it -witli Marasmius
urens, whichi gro-ws uncler nearly the saine conditions;
its cap is very similar,ý but its gis arc yellow and eboser
togcret'her, and the base of the stem is élothied witli a
-white down. Its taste is acrid.

M arasmius personatus is another pernicious species
whicli resen-bles oreades, but as it usually erro-%vs ini
the -woods, is zot )ikeiy to be mistalzen for it. The
base of its, stem is clothed with stiff hairs or bristies.

0f the genus ]Lentinué, we have Lentinus lepideus
growing on the end of a log thiree years in succession.
Its mycélium peuetrates the ties of ritil-ways, wpon
which it frequently growvs, causing them to decýay.

Armillaria mnelleus grrows in masses upon tree
trunk-s, and its mnyceiiurn penetratingc t.he body of the
tree causes its death. Whio. fôrests are said to be
sometinies destroyed ina this way.

0f the pink-spored we find Oitopilus orcella, also,
ealled the sweet-bread inuslroom, and Clitopihlis sub-
vhls.

Aniong the. irust colored, spores -we have the
Cortinaril, whvichl býave a cob-wivelbv membrane cover-
ing the gis in the Young plant.. 0f these -we find
Cortinarius violaceus, ]iIacinus, armillatus and cin-
nlamnomeus, varù'ety semi-sanguieus.

Paaillus i7lVOIfli2L alsn lias rust-coiorecl spores, its
peculiarity is in its anastomosingr gis, whýlic.h form.
pores near tie stem. It is edlible, but does not make,
a temptimgdilî

0f the black spored agarics we Eind Coprinus
micaceus, coxnatms and atramnentarius.

Coprinus micacus -appears al.ong the sides, of the
streets ini M:ontreal ini early fune, a.nd may, be, found,
at various tinies thiroiglmcmit the sumnier. When it
lirst pushes throughl the ground, its cap is round, of a
buif enlor, and if élosely examinea mray shiow Jittle
-zprlingr mica-like pirtilesq'. is a diqtingnishing
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feature and <rives it its specific naie. Its gi]]s are
whvlite" or gra-ýyishi Wiite, with a tiir of "pi«k,' býùt 'bé-

coI lack w'ith age, wlien the w-hole plant mneits
.awývay into an iniky juice. ]3efore this l'ast stage is
reached ît makes a very dIelicious dish.'

lu Ocoe Coprinuis conâtus and Coprinus
.atramientanius growv in'large quantities near âtontreal.
These are both black-spored agàrics which iindlt-dw*ýay
iîxto an inkIy juice, wvhidh is s6iu-lëtùnes used. asikl,.

Coprinus co'matus, somnetimes »called ýLhê lshagg&y
iiîaned niushro.orn, is from. tIiacýe to seven iÈùchesh-Iigh,
*olilong, becoininigbell-shgped. Wben the dlehiqesci'Ug
.stage is reached , tc uileo h apspisTt
fbroislis scales whieh curi up, and as'it* hangs oni 'its
siender stei it' resemnbles a barber's di~ - *hich
accounts for its specific mnie. lIs gils are -free'hfoin
t~he stem, crowded, white with a. pinish tinge' bécoin-
iug black ith age, when wvith the whole capý they melt
-ai-ay. It lias a ring or annulus, 'but this frequ'enIt.y
.diops off as the plant. develops.

1 liave a. drawying of one, part of -which -was dlone
ivitli the juice "of 'the original, the, inky- drops- ré&re-
sented as fal]ing from the cap are the actual. spores.

This juice works very mucli like sepia.
]3oth tijis, and atrainentaris are edible if used, be-

foie. the gils turn black. I haàvé found, the latter
plant as early as July in, St. Andre-ç%s, Neiv Branswcig.k,

~vhre lisyeàr a few of the plants came up on the
ol)])t)site side of a -well beaten. toad, from milîcre they
grrelw ]ast yar. It is very like, the 'coxatuý, eceept
t.hat tue cap .is more bulbous, and smooth or striate
and gaýy in'c8ilor.

One often secs grrowving on the trunks of trecs a
gilkdc niiushroom in grroups or singly; it is .1 PI"ioitl"
but I haire neyer been able to -decide, whetlier it is

1brt ostrea-tiis,' i1lhuarins or sapidus, as I have
niever foulnd iV 1in a conidition to, drop its spores, ýhe
èoIor of wic Wa di.cti-ngniishingr feature.

u PolYIpÔrace.,m the 4frinnim consists of tube,
on the iterior of wv1ich t.he',spores are ,formed and'
esc.apè -thrbugh their iùoutlis.-
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Ini the genus Bloletus these tubes are easily
separated froin the hyrnenphorè and f:roui each other.
They are fleshy putrescent fungiCY 'host of thein edible,
a fe-tlr are poisonous. T1hose. hav.rng aiýy redf color about
tbie pore s urface are considerel hair.iful. ]3oletus
edulis lias a Cap, whieh lu dry w'eatlier looks li.ke un-
dressed, kid its pores -are, atfirst yl1o-w and later olive
in color.

Boictus scaber lias a buibous rougli stem and dingy
white pores.

Bolet-us cya.zesce ns lias -white -fel, turniug a deep
indig,,ro blue -%lien broiken.

Bolius lur-idus lias yellow% -flesh, turningr green when
broken or bruised, and -bas red pores.anud dashies of red
on the stemn. It is pernicious, as is also -Bolet us
prTatus, whieh lias a, bxo%vn çqp reddishi pore sur-

face, yello-w.r :fieslî 'becoingf re.d just under the skin
whlen broken- its taste is peppery.

]3oletus sub-toxnentosus, bovinus, versipellus, cliro-
mapes, cjintoxîjanus -and *-favûis are others we have
fouiid. Ail becoîne infestcdl very qarly by iniseets and
wvorms, so that it is seldom that any aire foucl. in a fit
conditionl for food.

]?oypoýrus betulinus is a white fu;iguis seen frequent-
IV on bircli trees, whien dry it is said t.o niake razor

I'olyporus borea-,lis is anotiier woody species as is
Polyporus lucidus, whvichl wh-len grow'n lias a liard
,-iniy surface like maogany

A.feu? years zago we fouiid a speciinen of Polyporus
Sulphureus on. Mount Royal. It hiad, Ileon broken
froiii its support and scattered about in sniiall pieces,
p.robaly by soine oine. iznbued witli the idea thiat all
toadstools are liarinful, and should be destroyed. It is
of a briglit, ye]low color, is ivithout a stem, as 'the cap
is atached by the side to the trunk of a tree, whlere it
girows iu lavers. \Vhflen.in the f ullc-st vigor it is fulled
witi a sulphur yellow milk. »It lias a decidedly acid
L1ta'e, Sud is sak? to sh1ow, pluQsphorescenice at niglit.
Lt is ehkfolnd fromn à!gust to October. M ellvaine
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says it is a deJicious fungus, aud, tells of a cluster on
au old willow which was cigliteen inches across and
afforded a dozen., neals. It wa,ý left attached to the
tree, and portions w%.ere cut off as 'wanted.

The ILjdnaceae produce, their spores on spines or
teetli -which cover the under surf ace of the cap. 0f
these we find Bydnun repanduxu, rufescens, imbri-
catumn and conipactuxn.

The Cla-,varia(.eoe bear their spores on the entire sur-
face of club like branches.

0f thiese wve find, Olavaria formosa, of wvhich the
water color dIrawving -will, grive you some idea, aithougli
the original -%vas a rather old and dry- specimen. It is
of a, briglit yellow color,. looking under the spruce
trees as the Cîxantarelle, does like, pateixes of unshine.
It branches sornewhat tlke a c-.iiliflowter and is edible.

Clavaria axnethystenla is Sial and of a ]ikhxc color.
Clavaria coralluides looks like, bits of branchiig

whIito coral.
Spai id aria clavata is à' simali paddle-shiaped briglit

yellowv' eungrts grrowing ainong moss. It belongs to the
Asconiveetcs, as does 1'eziza -aurantia WhIich ]las thin
brittle fiesix, no stelm, a cup-slia-pedl cap cxpauding close
to thie surface. of Nvhatevcr it grows -kpon. It is of a
brilliant orange, vel]ow colc>r, with a tinge of pink.

~Mv intrnduction tn ilhe study of 3àivceoloCy, was the
finding of a gyroup of M-àorcliella escilenta on M--oiint
Royal under ai group of bircli treez. i had.t seen the
des;cription of thiis plant ili a ]ittle leaflet wve chanced
to ]lave -ini reaill rcogniizedl it. 1 took the plants
hone to hiave thiený prepared for tlie t.able, buit Our cook
nel'er Ilavilig Seen, Sich quceer xuUShro(nrns objlectedl to,
Cooing thIern, andl as I fe-It a- lit.tle doiibtfill, I did not
press thie point, Lut hii thie-m iu a hdyplace in
the. yard, linpingr for a future erop, whien I Could malce
furthler study of thiein or gain more confidence. How-
ever, 1 never sawv nire nf those. particular plants, but
hlave fnmrnd others at severaJ. pJjIC.S visited byv thle

N t -rl Iistory Society on its annual field day. And
iu Toronto I once found a group in one of the par'ks.,
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and amn told that it is often on sale ini the miarkets of
that place, and that it grows in abundance near Port
flope.

The Morchella -when once seen -%vi1l always be recog-
nized. It lias a short, rather smooth stem, surmounted
by a deeply pitted buibous cap, which gives it the
name of "IlIoney-comb MNushroom." The -%hole plant
is hollour. The spores are developed on the entire
surface of the cal) in littie sacs or asci, hence it be-
longs to the Ascomycetes. It is very safe to use it for
food, as there is no harrnful one at all like it. It be-
gins to appear in June. Two years agro I found
MIoxche]la conica on the edgre of a lawn in Sherbrooke,
in early June. On the saine grounds and at the saine
tirne I fouild coprinus micaceus. Mfy friend -%vhom 1
wa.s visiting accepted mny authority for their edible
quialities, and -we liad thern served at table a nuxnber of
times. The follo-wing year thiey again appeared and
furnushed eau e-xtra dishi nany times. -Morciella conica
differs froin esculenta, in Ihaving a cap shiaped like a
bent colle and is uLsua-.lly sinaller.

G azteromyeetes, and bear their spores wmthin the body
of thid plant, sornetliing as the blossoins and seeds of
the fig are born on thie interior of an inflated recep-
tacle. AU puif-balis are edItie -,hlen the interior is
-white andf£rin, but this soon changes to a yellow color,
then, to, an olive, and later becomes an oozy olive iiass,
finally turniug to a dry pomder, whiclî escapes through
C-hinks or pores accordinig to the nature of the species.
Ili thIis tae liildren lhîd pleasure in steppingt on1 thern
to sec tuie sinoke puif ont. I rernemiber, as a child,
beingr "a nîot to 1]wthlis powder to get into the
eyes as it would cause blindiiess. 0f the ýycopcrdons
we liavte idcntified Lycoperdon gigauteuiin, geia.tuxui
pyrifornum. Thie two, latter I have found at St. An-
drewvsi but iipver the former. Twvo years ago a
Lycoperdon ni,,ganiteiun -was sent us fromn St. Aîrnes de
Believle, whiere LhCy., Were foiund growingr on a ]awn
ciie nioring,ç. The oee sent -us ine.asure.d thiirt.y-eigh«It
and one-hiaif juches in ci«me e, and -wvas fmir-
teen aiid one-haif juches in its greater dianieter. The

173



174 Canadian Record of Science.

epidermis readily peeled off and resemnbled a piece of
heavy white kid..

Slices -%vere eut from it and served at several meals
during the week. Last year two largé ones wvere sent
us from Odelltown, Quebec, .'Id two snialler ones
from the viciuity of Montreal, and in Septemiber I
purchased one w.hichl weig,çhed six pounds -%hlen fresh.

Ihave a newspaper clippingr describingr oîie found near
Three Rivers, -%vhichl measured fifty-five juches iii cir-
cumference.

Mellvaine says that, if a large puif-bal is left
attached to the ground and a slice Ï9 takzen from the
top, its development %vill be arrested and it -%vi1l re-
main firn and white, so that.pieces may be taken
from it wlien -wanted. W\ýheii sliced, seasoned, dipped
in egga and fried, it is quite like a ligit, omeclette.

Seleroderma vulgare belongs to this group. It lbas a
very tougli -%varty brown coat, Ïks very liard wlien
-white, and tiirus to a blackishi skite color, whvlen it
!mells quite like a tuffle;- later it is filled with, a dark
powder, mwhichi escapes as iii the pîiffi-ba,,li throughi a
chiîîk ini the top. Phiallus impudicus em a quite
commnon fungrus. It is vem;y beautifiuJ. iii. color and
structure, but lias a, loathisoine odor. It is connonly
called the Stink-iorn fuingus, or Fectid W\'ood-witch.

*W«e have idcnti&id about seventy species, and are
able to, place others in the proper genera, but have onlýy
made a begrinniniiIi the stuidy There is a -%vide field
for wvork in this branch. of Botany, particularly in
this counity whvlere so little bias bccîml donc. as yet.

Inu1the States% a mnnber of M2ycologrical clubs have
been formed, whicm are addixîg niîaterially every year
to the rccorded, kn-owledgec on the subIjeeCt.

The Boston ]Nycological Club sends out bulletins
frequently durixîg the ycar to its mnembers, describing
the various species found from tine te tinie. Meet-
igs are held every week during the sumniiier nontis,

lu Boston, when spccimneîs are exhiibited and lectures
and t.alkis on thein arc, given. Diuriiîg the winter,
meetingrs arc hl.d once a niontm. iM-emberc; hazve the
privilege of sending plants; to'be namned. *or identifled,
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.and ttiey can also, ob-*aiiii books on thc subject to advan-
tage, throughi the Cambridge J3otanical Supply Co.,
at which place the Club I-erbariurn niay be cons uilted.
The~ ýarnina fee is one dollar.

I have given in this paper the actual resuit of the
work ive have been doing duringr the last three or four
siiiinmers. We have taken it up as tune and oppor-
tunity presented, '1ot, alWays as systematically as i
should have been donc to lay before a Scientifie
Society.

Many specimens gathered have spoiled before the
time could be griven for their identification. Some-
times wveeks passed -%hcin alniost noue -%vere, found,
then again plants sprangc up in sucli numbers and
"ýarJiety, that it scened a fiopeless task to try to inake
themn out. We have tried te be very certain about
every plant placeci on thec list, and before sending any
aivay for identification, have in almost every case p]aced
them in the proper grenera.

Tiiere are many interesting items wve have gleaned
from the varlous works consulted, tluat miglit have been
intr6dnced, but as they -,vere net connectced wvitli our
owni inivestigration, -we have ounitted them.

The effects of fungoid growths on other plants and
on1 animnais, as flic cause of dlisease have only incident-
ally corne under our observation, and -we have made ne
practical stuldy of theun.
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SOME CONsPIoUOUS BRITISII COLUMBIA
SUMM ER PLANTS.'

I ha tue.pleasuire of exhiibitincg to the Society and

of placing in the mutseuin specinieus of plants collected in
the iRocky Mountains in the summner of 1897, reported in
the Il Record of Science," Vol. VIII., pp. 163-192, but
these were inainly found ir. whiat is kîxiown as the Arid
Regrion, east of the Coluimbia river, a very fewv being
reported froîi as fàr wvest as North ]3end. The plants
now cataloguted and p]aced ix, the inuiseuxui wvere obtained
chiefly on the Pacifie siope. A ilew (and remarlzable
flors. is encomitered as soon as one gets west of the coast
rangce of mountains. The uxoisture of the atmiosphere and
the grenial, climiate conditioned by the Japanl current
produce a most luxuriant vegyeta,.tioxi wherever the soil
admits of it. Introdtuced plants attain vast proportions
conipared with those they reach iii thieir native home.
For instance, the Scotch brooîn. (Uytivm~ scoparius), furme
(Ulex Bitropwuts>, ivy (ifedera hcivfoxgoVe (.Digititlis

pu~prca)and even the daisy (Bellis percnis-all of
-%vhichi have becoine natux'alized and are spreacling
rapidly about Victoria and acuvtgo to tw,,iced bile
size they attain ini Great ]3ritain. And then the trees atre
pheiionenally larg, qspecially the conifers; but even
the aeswhichi are ixever more thixai large shiribs Nvit1î
us ini the easb, are smen twvo or thiree feet ini diarneter,
withi a correspoifdiug lieiglit. British Coliubia, therefore,
offers a mnost invitiing field for botanicatl research. Sonie-
thigli as beexi done ini the wvay of catalogiug its Blora by
enithusiastie fie1d-wvorkers like Mr. Anderson, of the
Aguicuiltural ])epartneit of the province, and Mr'. A. J.
Hill, of 2SN'ew Westinister, over and above the information
contained iii the relports of the Geologrical Survey of Llhe

licad beforc tRio Natural Htstory Society ot MiIotrcnl, AprIl 5th, 1901.
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Dominion, under t;he superinteiidlence of the Messrs.
Macoun, f-ather and son, but imuchl in this direction
rernains yet to be accoinplishied ini a territory so large î nd
oilly so ]ately begim to be occupied. More progress lias
beeni made in the states lying to the south of British
Goluinbia-Oregon and Waisingiton-andic the puiblications
issued by the Agricultural Buireaui of the Uniited States
are of essential hielp iii deterningii( the flora on the
Canadian side of the International bounidary. Besides,
the workzs of Coulter and iowvel], althioughi they do not
profess to give a, complete list of the plants of British
Coluiia,., are available for use ini our Iiniits, -althoughi
doubtless there iinust be species away to the north that are
nlot founid ini Oregon, Washington or California. ihere
are xiot, a few species West of the inoiotains, whiclh are
Commlonl to the u'est of Canada, and Liiese are not included.
ini thie subjoined Eist. 1 have confined niyself in large

iceasure to Miose planits, which caughit niiy eye as
unfamiliar, as blhey showved theinselves on ail hauds. The
collections were mfade ini the inonths of Julie ,and July,
1903, for the rnost part by inyseif, althoughi I arn indebted,
to iy friend, Mr. A. J. 1H11,'for a few specirnens collected
at a Later date. The Gramineoe and C'yperaceoe whichlà L

collected 1 will have to report oniiin anlother paper, as
well as on the Fuingi, Musci and Lichenes, of which I have
obtained a large nuiinber of speciniens, for niaiuy of which
I ain indebted to the kixidness of Mr. Hill.

EQUISETACE2ÀE.
EquJsETuM,, TELM..iTEii BITRu. Stanley Park, Van-

couver, Julie.
EQUISETUM ROI13USTUIM A. Braun, 'Victoria, Julie.

POLYPODIACEJE.
1>OLY]POI)MU.N FALCATUM KELLOGG. Esquiiiiafflt and

elsewhiere, J uly.
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LOMARIA SPICANT DEîT. Stanley Parkz, Vancouver,
Julie..

ASPLENIUM \TIRIDE HUDSON. Sulph ur Mt., Bauif, July.
PRYOPTERIS OREOPTERIS SWrARTZ. Stanley Park, July.

DRYOPTERIS IMUNITUS RATIF. Staniley Park, June.

WOODSIA SCOPULINA BTO.Banks of Fraser River,
July.

SELAGTNELLA-CEIE.
SELAGINELLA Apus SPRENG. Moosejaw, June.

PINAGEJE.
IPINUS MLJRRAYANA ORIEGON COIM. Side of mouxitain,

near Vanicouver, July.
PINus CONTORTA LOUDONZ. Coast iiear Vancouver, July.
PINus ENGELMANNi ENGEL'M. On rnountain side,

North Vancouver, July.

TSUGA.
TSUGA IIETEROPIIYLLA SARGENT. Vaiicouver, June.

TsUGA MERTENSIANA OÀIuR. Vajicouver, Juily.*
ABiRs AMABILIS FORBFJS. Cascade Mountains, July.
ABIEs GRANDIS LINDL. Stanley Parkz, Vancouver, July.
THUJA PLICAý-TA% DON. Stanley Park, Vancouver, June.
JUNIPERUS OCCIDENTALIS 1100K. Hleights nlear Van-

couver, July.
JUNIPERUS COIMMNUNIS L. Onl heighits iear Esquirnault,

mrxie.
TAXACEAE.

TAXUS BREVIFOLIA NUTI. Conion at Vancouver and
Victoria,, JuIy.

JUN;AGE.
J UNCUS TlUFIDus L. Olymîpia Momitaixîs, July.
JUNCOIDES 'CO.NOSU.'J SIELDoN. Ileghts .xîear Vai-

couver, J111y.
IMELANTIIACEJE.

ToF-IELDIA GLUTINOSA 1PERiS. Near Lakze Louiise,,Juie(,.
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ZYGADENUS VENENOSUS WATSON. ]3anff, July.
ZYGAPENUS ELEGAIMS PuRSHs. Near Calgary, June.

STENANTHELLA.

STENANTIIELLA OCCIDENTALIS RYDBERG. Vancouver,
July.

CONVALLARIAGEJE.
CLINTONIA UNIFLORA KUNTH. Side of mountain, North

Vancouver, July.
STREPTOPUS I3REVIPES BAKER. Glacier, June.

LILIAEE.
FRITTiLLARIA LANCEOLATA PURSI. Park. Victoria, June.
LJLiUm PARvu1M KELLOGG. Esquimault, June.
CAMASSIA, ESCULENTA LINDL. Near Victoria, June.
BRODIA&A GRANDIFLORA. SMITHÎ. Park, Victoria, June.
ALLIUM ACUMINATum RlooK. Park, Victoria, June.
ALLIUm CERNUUM ROTH. Medicine Hfat, June.
ALLium RETICULATuMt DON. Duumore, June.

ORCHIDAGEE.
PERAMIUM MENZIESII MORONG. Near New Westminster,

July.
SPIRANTRES PORIRIF.OLIA KUNTzE. Near Coast, Van-

couver, July.
HABENARIA GRACILIS WATSON. Vancouver, June.
H1ABENARIA LEUC1HOSTAOHYS WATSON. Near Washington

border, July.
HABENARIA ELEGANS J3OLANDEFR. Northern Vancouver,

July.
ORCHIS IROTUNDIFOLIA Puusir. Banff, JUly.
CYPRIPEDIUM1 PASSERINUM RICH. ]Banff, July.

SALICACEIE.

POPULUS TRIciiocAR.ipA T. & G. Near Vancouver, July.

S.UIXx SITCHENSIS SAiiSON. North Vancouver, July.
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CORYLACEJ.
CORYLUS CALIFORNICA ROSE. Vancouver and Victoria,

June.
CHENOPODIACEAE.

SALSOLA TRAGUS I. Port Ancgeles, July.
SARCOBATUS VBRMICULATUS Tonit. Port Angeles, July.
SALICORNIA AMBIGUA MIeu-X. 'Vancouver, June.

POLYGONACEIE.
OXYPLI DIGYNSA CAMPD. Baxiff Jil]y.
RUMEX OCCIDENTALIS WATSON. North Vancouver,

July.
POLYGON.ýUM ]3ISTORTOIDES IPURSH. Banff, July.

,PLANTAGINACEIE.
PLANTAGO ASIATICA, L. Vancouver and Victoria, Juxie.

LABIATIE.
STACIIYS CILIATA DOTJGL. Victoria, June.

LENTIBULARIACEIE.
PINGUICULA VULGARIS IL. B3anff, JuIy.

OIROBANCHACEA.
OROBANCHIE COIMSA 1100K. Parkz, Victoria, June.

SOROPH ULARJACEJE.
IPEDICULARIS RACEMiosA-DOUGL. B3anff, JUly.
CASTILLELA MINIATA DOUGL. Victoria, June.
CASTILLEIA HIISPJDA BENTI. Near Vancouver, July.
CASTILtà:&; LUTEA JIELLEI. Victoria Park, June.
CASTILLEIA ANGusTIF-OLIA (NUTT) DON. Victoria Park,

June.
CASTILLEIA OREOPOLA .GREENMýAN. OlyMpia MouintainIS,

Port Angeles, July.
MULus GIIANDIFLORUS HIow%. Port Angeles, JuIy.

MIMULUS LEWIsII PIIsi. Ross Peak, July.
PENTSTEMON DEUSTUS DOUGL. ]Ross Peak, July.
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PENTSTEMONI ILEWISIt BENTU. Ross Peak, July.
PENTSTEMON ATTENUATus DOUGL. Port A ngeles, July.

BORAGINACEIE.
MERTENSIA PANICULATA DON. Vanicouver, June.

HYDROPHYLLACEIE.
IPIACELIA HEtEROPILYLLA Puitsir. Near Vancouver,

July.
BIYDROPIIYLLUM CAPJATWi DOUGL. Vancouver, Juily.

]POLEM ON I AEJE.
GILIA ACIIILLAEFOLIA IBENTII. Vancouver, July.
GILIA CAPITATA DOUGL. Park, Victoria, Jâme,
COLLOMI.A LINEARIS NUTT. lRegina, July.
COLIOIA PEBILIS GREENE. Near Vancouver, July.
iLINANTIIUS BOLANDERiý GREENE. Port Angeles, July.

ASCLEPIADACE.
.ASCLEPIAS OVALIFOLIA DECAISN.E. Near Vanicouver,

July.
ACEIRATES.

-ACEATES'VIRIDIFLOItA (PAF) EAToN. Stonewall, July.

VINCA.
VINCA MAJORt L. Port Angeles, July.

GENTIANACEE.
GENTIANA AFFINIS GRtisEB. Donald, July.

IRIMULACEJ.
TRItENTALis LATIFOLIA 1100K. Esquimault, June.
PRIMULA OUsICKIANA GnAy. Port Angeles, July.
DODEGATiJEON CUSICKIIî GREENLE. Bl3aff, JUly.
PODECATIIEON TETRANDRUM SUKSDoirF. Banif, J uly.

ARINERIACEA.
AmIA~~z VULGARIS WILLD. Seashore at Victoria, June.
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PYROLACEIE.
CHEMAPILA MENZIEsII SPRENG. Xear border of Wash-

*ingtoii, July.
1'YROLA ROTUŽNDIFOLi. ÏNCARN ,ATtAs DC. Near Vancouver,

July.
ERICAtEAE. -

KALMIA GLALYCA MICROPIIYLLA HOOK. L ake Louise,
Juil.

ARCTOSTAPIIYLOS TOMENTOSA DOUGL. Very co nimon
near coast, June.

AitBUTUS MENZIESII PURSII. Abundant near Yictoria,
June.

GAULTI{ERIA.
GAULTHERIA SIJALLLON PURSI. Vancouver and else-

whiere, June.
EPHEDRA.

EPIIEDRA TRIFIDA Touit -Port Angeles, near the shore,
July.

VACOINIAOE.
VACCINIum ALASKAENSIS How. Olympia MountainS,

July.
VACCINIUM OVALrE'OLIu.ý S.MITI Near Vancouver,

Jufy.

(JAMPANTJLAOEZE.
CA'MPA14'LA I3ETONICA-WOLIÀ L. Olympia Mountains,

July.
CAMPANULA PRENANTIIOIDES Du.RA.>D. Olympia Moun-

tains, July.

O2IJNTIA.
OPUNTIA POLYACANTHA JL'.w.% Medicine Rat, July.

IMAENTZELIA.
MENTZELTA ALBICAULIs DOUGL. Medicine Hat,

Augrust.
OIRC.IEA.

CIRc.:EAii PACIFICA ASCIL. & MAG. Victoria, June.
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.GA.URIA.
GAUr-iA PARTV]FLORA DOUGL. WolSeley, JUly.

ANOGRA.
AI' OGBA PALLIDA BRITTrON. Calgary, June.

EPILOBIUM.
IEPILO)BIUM,ý ANAGALLIDIFOLIUM LAÂm. :Near Baniff, July.
ErILOBIUM ALPINum L. Banff, July.

CHAAbLENERJON.
CHAM-%IerNERION LATIFOLIUM L. Field, July.

SEDUM.
SEDU31 STEKOPETALUM PUnsii. Suiphur Mountaini,

July.
SEDUM SPATHULIFOLIUM I{oOK. Victoria, June.
SEDUM RHODIOLA, DO. -Esquimault, June.

RIBES.
RInES DIVARIOATum DOUGL. Stanley Park, June.
IRU3ES SA&NGUiNEUMIN PURSII. Vancouver, j une.

P.HILADELPHUS.
1'IiILA.DELPi{Us Lzwxisu Puiisu. Victoria and North

Bend, June.
HIEUCHIERA.

ILEUCHERA GLAI3ELLA. T. & G. 'Victoria, June.
IIEUCHERA PA,-RviFLoRA NuTT. Tunnel Moun tain, J'uly.
ILEUCHERA MICRACANTiTA DOUGL. Park, Victoria, June.

TELLIMA.
TELIMA GJIANDIFLORA IR . VncllouiVer, JUly.

TIRELLA LACINIATA 1-I00K. Victoria, JUIIe.
TIÀW,1LÂA TRUFOLIATA L.. E-sqitiiait, ,Tune.
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SAXIFRAGA.
SAXIFRÂGA NÇUTKA'NA MiOCE-%,GlýEt. Suiphur lioun tain~

JulIy.
SAXIFRAGA INTEGItIFOLIAý% 100K. Esquixnault, July.
SÂXIFRAGA ]3RONCHIALIS L. \Taucoiiver, July.

ARUNOUS.
ARUNCUS ARUNCUS KCARST. Very commnon, coast to,

Rlockies, Junie.

SPIIZ:ADOUGLASII 1-100K. :North Vancouver, July.

RUBUS.
iunus, URsINUSCîA. Stau1ey P~ark, June.

1ùUnUS NIVALIS DOUGL. Staffley Park, June.
RLunus SPECTABILIS 1PUlSI1. Yaiicouver and Victoria,

JTune-
IRUBUS PARVIFLORUS NUTT. 'Very COIIIMOI, JU11e.

POTENTILLA.
POTENTILLA GLANDULOSA LINDL. axcueJuly.
POTENTILLA GRACILIS DouGL. Vaucouver, July.

SIBBALDJ A.
SInB3LDIA PrOiCu3IIENs L. Esquirnault, June.

PRAGARIA.
FR&GARIA CALIFORNxcÂCiir Oommiloil, Juiie.
FRAG-AiL,. CUNEIFOLIAt NUIT. Co0111mo01, June.

GEUM.
GEUM TRIFL0RUINI PUîtsîI. Esquixnault, June.

HOLODISCUS.
IIOLODISCUS.ARltlF0LIA 11OwV. Vanicouver, July.

ROSA.
]ROSA WOODSII LIND. I3auff, JuIy.
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AMELANOHIER.
AbRLANNCHIER ALNIFoLIA NuTT. Vancouver, July.

MAL US.
MALUS IIIVULARIS OE.Vancouver, JuIy.

AMOIRPHA.
Amoitpiîà C.&NESCENS IRSII. Near Wolseley, July.

ROBINIA.
IROBI NIà. VISCOSA,% VENT. .Staiiley Park, Juine.

LATIIYRUS.
LATHYRUS LITTORAiiLIS ENDL. Virtoria, Julie.

HEDYSARI1M.
IIEDYSARUM FL.-XE-SCENS COUI>T. Neîtr 'Washuicvton

B3order, July.
EIEDYSA&RUM MACKENZII R~ICHIARD. ]3anff and westward,

July.
OXYTROPIS.

OXYTROPYS MONTICOLA G-ItIY. BaiT, July.

ASTRAGALUS.
ASTRA&GALUS HYPOGLOTTIS L. Very commnon, July.
ASTRAGALUS ADSURGENS MILL. Very commnoni, July.

PSORALEA.
PSOI&ALEA ARGCOPIIYLLA' 1>URS1. WOlSeley, JllIy.
PSORALEA PIIYSODES D2OUGL. Çolinbia River, July.

KJJHNISTER.
KUIINISTER., CAINDIDA (XVILLD). Xuntze, StoxwSwall,

July. TRIFOLIUMI.

TRitFLOLIUlN IIETERODON T. & G. Victoria, Julie.
TRIFoLiuM,ý cy.ATHiiFFitUM LiNDL. Victoria Park, Junie
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ITLEX.
UL«Ex Eultop.i.;us- L. Vaincotiver aiffl Victoria, June.

LUPINUS.
Lum'lNus PUSILLUS PURSII. Victoria, Julie.
LUP1NUS ARGIiNTEUS PI'utsi Near Columnbia R'iver>

July.
LUPIN US AROT1CUS M TATS. Vitora, un

THIERMOPSIS.

ACER.

ACEIL GIRCINATLIM 1>URsii MiSSiolu Jiiction, -Julie.
AcEIt GLAi3RUMtt.\ Toim. Victoria, âmhe.

ACEIL MýACIt0P]1YLLI2M 'Uusii MAisSii Jllctioli, Julie.
ACEIt CA'.%1ESTRri IL. Stainley Parkz, vaucouver.

GERANIJMTi.
GEaANuM 1USILLUM% IL. Y#ictori, Jalie.

MONTIA.
MONTIA J>ARVJFLORA GREENE. Vaîicoluver, Jâme.

Mi\ONTIAI-MýINORI GM),ELUX. Pourt .Alleles, Jil]y.
MONTIA SIBIRICA How. Vaýncouiver, Comwoin, Julie.

CLAYTOIA.
(3îAYTONIA EGlIZAPAIMY. Colum11bia MOuIIItis,

Juily.
CLxTTONIA UMJ3ELLATA WVATSON. Very conimloni, June.
CLAYTONIA LANCEOLATA PuSit.m Esqllnnault, June.

LEWISIA.
LEwiJSTA REDIVIVN. P'TRSIr. Cascade MotajulS.

SILENE.
SILENE MENZIESII JiooIL Very CoinIInoD, 'JuneI.
SILENE GiL,%. L. Esquimait, June.
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CARDAMINE.
CAROAINE 1AItVJLOR . Vanticouiver. Jiiiie.

BICUCULLA.
BICUOULLA OrMoit.ýrs DC. Port Angeles, July.

-BERBERIS.
]3ERMEIIIS AQUWFOLIUM1 PURs11. Fieldt, JUnie.

AQUILEGIA.
A1QUILEGIA FLAVESCENS WATSON. 1an iTif, JUly.

RANIJNCULUS.
RANUNCULUS OALIIFORItCUS BNI.Vancouiver, Jiily.

B.AIKUN'CULUS NIVALIS L. Glacier, Junie.

ANEl' iMO0N E.
, LzEmoNE DUON[WTAT-SON. Slph ultr .11foun1tainiS,

]3aiff, JuIly.
PLECTRITIS.

PLECTiti-s CONGEsTA:% D(;. Victoria-î Park, Juiie.

VA.LERIAN A.
\TALERIANA SITcIExNsis BoNG. ŽNezr Vtancouiver, Jiily.

KYIJOSTEO N.
XYLOSTEON INVOLUCRATUM :RICIIA].. Si1 ailley >ark-,

YVanicouiver, Juily.
LINNL A.

IINN.tEA LONGIFLORA. Touu. 3Sf carV\Taxcoiver, July.

SAMJ3UCUS.
&IJ3UCUS 3IELANOCARPA GRAY. Glacier, J1uly.

VIBURNUMN.
VIBURNUM ELLIPTICUM 1100K. VaneIIoluver, Jil]y.

CORNUS.
CORN~US NUTTALII AUDUBON. Ho0pe, 1.C., Jilly.
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1 ECHINOPANAX.
ECIIINOPANAX HORR1Dum DECAISNE. North Vancouver,

JuIy.
SAN ICULA.

SANICULA 1IPINNATA I{OOK. Victoria Park, June.

OSMORRHIZA.
OSMORRHIZA NUDIiL Toiti. Victoria Park, June.

PIIMPINELLA.
PIPINELLA APIODORA GRAY. Victoria, June.

THJASPliM.
THASPIU-3 -AUtEUM TRIiFOLIATU . & -P .Wolseley,

July.
PIJELLOPTERUS.

1'IIELLOPTERUS LITTORALIS SCUEMIDT. Shiore, near Port
Angeles, JuIy.

PEUCEDANTJM.
PRUCEDANUM TRITERNATUM NuTT. Victoria, Jo.'ne.
PEUCEDANUMN MACROCARPUM NUTT. Victoria, June.
PEUCEDANUM AmBiGuu3I NUTT. ]3aziff, JTu!y

COM'VPOSIT.zE.
.AGOSERIS LACINIATA GREENE. -Vancouver and Victoria,

Jilly.
CEPS viitENs L. Vaixcouiver ,Liidl Victoria, JuIy.
HYPOCILERuS ItADICAriL anoie and 'Victoria,

Jully.
ONIcus JiENEDICTu-s L. Port Angeles, Jii]y.
ARNICA FOLIOSA INUTTr. Near Vaixcouiver, J11ly.
ARNICA AMPLEXICAULIS Numj, North Vancouver, July.

ARTMISA.LuiDJviciNA NUt7'.v. Near Victoria, Jifly.
J{YIN1ENOî>Arî>US FILWFOLIUS HOOiK. Vancouver and Ve

toria, Jifly.
G.ERTNERIA BIPINNATIFIDA 0. lCTZ. Port Angeles, July.

*ADENOCAULON I3ICOLOIt UOOK. Very coMMuIno, July.
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GgiAPHALIUM' MICRPOCEPIILÜM NUTT. Vancouver, July.
ANTENNARLA ALPINA (L.) IGAERTN. .Banff, July.
ASTER GEYg1U GizAy. Vancouver, July.
ASTER INTEGRIPOLLUS .NITT.. Syçamous,. July.
ASTER FOLIACE *US FI10NDENS GRAY. Banff Jýuly.
33ELLýSTEIRNNIS L. Coinnion about Vancouver and

Yioria, June,
EUTHcAMA-COCCIDENTiLs NuTrÉ Banff, July.
SOLIDAGO C.&LIFORNick NuTT. New Westminster,

SOLIDAGO ELONGATA NUTT. New W"estLm.inster, August.
SOLIDAGO MISSOURIENSIS NumT New Weseiniinstev,

Auguist.
SOLIDAGO TOLMIEALNA GnAy. New' Westminster,

August.
SOLJIDAGO OONFERTIFORA. DO. New Westminster,

SOLID.iGCo .IULTIRADI.e\TA AiT. ýBanff, July.
GINELIA NANA «£\UTT. Wolseley and W.innepeg, July.
GINDELIA SQUARROSA ]3uNAL. Shore at Victoria, June.
GRIZNDELIA INTEGRIFOLiA DO. Marshy shore, Van-

Couver, July.
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THE PLEISTOCENE 0F MONTREAL AND THE OTTAWA

VALLEY FROM A ]RAILWAY CARRIAGE.'

By J. S. BucHAN-, K.C., B.C.L.

The purpose of this paper is to give an illustration of
what may be seen and observed on even so coinmonplace
an occasion as a Railway journey fromi one place to,
another.

In carrying out this purpose, I have endeavoured to
avoid any reference to, detail or anything but wvhat cari be
seen and observed. in the ordinary course of such a.
journey.

Setting out froni Montreal froni the Bonaventure
Station of the Grand Trunk.Railway, we see but littie of
the natural features of the country until we reaih St.
Henry Station, the line .being shut in by buildings on
both .sides. Fromn St. Henry we observe that the uine
passes througvh a valley which is bounded on the Western
side by a steep bluff about one huudred (100) feet in
heigylit, the top of which is level and presents a straiglit
Une to, the view, and which extends alrnost the whole
distance to, Lachine, where it rises in a more graduai
ascent.

Thne Eastern side is bounded by a hili considerably
lower, and except in somne places less abrupt than the
West, but its appearance lias evidently been somnewhat
changred by the excavation of the Lachine Canal close to
the foot of the bill and by the large banks of earth from
the Canal piled on its Western side.

The wi dth of the valley is about haif a mile, and its
floor, which is almost perfeutly level, is composed of a
deep black soul, on which. are the laaons çpelery fieldsc of
Montreal.

In this valley are a single and a double hine of steain

i Rcad before the Naturai Ulstory Society of Montretil, Fcbruary 29tb, 1904.
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and one dou ble track electric railway, the littie River St.
Pierre and the Lachine Canal. From the nature of the
soil as well as the dead level. of its surface, it is easy to
conclude that at somne period the land wvas covered with
water;- that, in course of timne the water became a shallow
lakze gyradually overgyrown, withi Nvater plants, and at lenrth
a swamp vhrougrh whichl the sinali river carried ail that
rernained of the w-ater which forinerly fifled the valley.

Approaching Lachine the limnit of the blackiz soi] is
passed, and horizontal beds of limestone are seen reaching
to the surface, which hiere becoines more uneven and is
covered in places with loose stones interspersed with low
swanipy tracts; on the borders of the, Town of Lachine
the grelLeral. surface being only slighitly above the level of
Lake St. Louis.

Retracingy our steps we again begin our journey, this
tiiiie by the Ganadian Pacific 1Railway fromp the Windsor
Station. Our route is now over the top of the baffk
which forms the WTestern side of the Valley, the level of
vihich is reached at the Westmount Station.

A short distance beyond this point, at the Glen, whiere
considerable excavations have been muade, it is seen that
the bank bias beenl laid down by the agency of water, as it,
is comiposed of layers of sand and gravel. with a coveringr
of dlay froin. which bricks are being mianufactnred.

To the West, a bank composed of the debris froru the
mnounitain extends to Montreal West, becoming gradually
lower until it ends abruptly near the Station; this agyain
showixig the action of the currents of water which carried
away the inaterial planed off the top of the Mountain by
ice-fields and struiig it ont in a tail several miles iii lenigth.

Lookingr towards the East we are surprised to find we
ean.not see the 'Valley thirougrh wvhicli we passed on the
other lùdlway. Instead the surface of the land seeins to-
extend without a break, and withi a gent.le siope to, the
St. Lawrence River, which can be seen in the distance, the.
appearance, being continuous, as in Fig. 1.
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Passing the Montreal West Station, we reachi the point
where the Valley cornes inta view, and hiere We observe
that while the'Èasterly side is lower than the WVest, the
slope of 'th-e sur-face towards the St. Lawrence is clearly
produced on the Eastern side 'of the Valley as shown in
-Fig. 2.

From this we conclude that the bank, as laid down,
extended to and beyond the present line of the St. Law-
.rence, and that the Valley xvas excavated by a strearn of
-water which formed a channel or branch of Vie St. Law-
rence, until, as the land continued to risc, the hard rock
miear Lachine reînained firin whi]e a breakz or fissure at
the present ILachine rapids caused a lowering of the water
wvhich, allowed it to drain off be]ow the level of the
-Valley.

From Lachine to St. Aiins, there are places xvhere the
lirnestone cornes to the surface, and others whiere il; is
covered by the uasual glacial drift. At Pointe Claire
there is a mass of limestone, evidently in place froin the
rniarkzings of the stratification visible frorn theIaiwy
,vhich rises, abruptly from the plain to the hieighit,
appareîîtly of about forty (40) feet, and througrh wbichi a
wvide level road passes where tic stone lias been renio ved
l)y quarrying operations.

This wvas doubtless lef t iii place ien tic surrounding
beds of liinestonle were remnoved by erosioxi, owingr to the
part where the dcniudiing for-ces strucki it beiing barder
t>han the rest of tie mass, possibly due to the presence of
a trap dlyke or inerely a harder bcd of limestone. Frorn
what reinains sonie idea may be forrned of tic emormons
mnass of limestone whici bias disappeared from the
surrounldiiig country throughi the action of nature's, forces

Niear St. Amis soine rounded his of sand and gravel
show where, fierce currents, carryiîig with thern the
niaterials wvhich fornied the sides -and bcds of tbie chianiiel
through which they flowed, cast them into an eddy whicli
wvaslied and lieaped them up in its circular course.
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At St. Amis, at the hiead of the Ild of Montreal, the
shore rises steeply froni the water. The huiiestone
extends to the surface, and at t1ie, Station lias been
remioved to foi-in die bed of the R1ailway, 'showing the
even, and regrular stratification,; whiile for a considerable
depth £rom the surface it is deconîposed andi turiied into
soil coztaiing( sniall rouilded boulders of decoinposition
near the Station. Aiiong other debris being rernoved by
laborers, wvas a large block of conglonierate apparexîtly
identical wviLt ùhat on St. Heleii's Island belongringr to
thle I-lelderburg siystemn.

(Jrossingr the 1tiver by the finie steel bridge, wve note the
presence of a in iiber of low, fIat islands ini t'Xe lake,
indicatiîîg shallow wvatser outside of. the channel inarkzed
by a lii of buoys.

Criossiing Isle 1>errot, xvhichi is alternately ]ow, and
swaînpy, aud hilly, withi smiall boulders, an ontcrop of red
saiidstoiie belongiîng to the P'otsdam formation nîay be
observeui; another of the saine beitng folind niear Hudson.

]?assing over the brtaiich of the Ottawa separating the
Island froin the inainland, whichi is shallow withi Swift
etirretits, we ceaclh Vaudreuil, situated on a flat alluvial
plain inarked to the South by a hihwell-defined benchi,
-tu sonie time the shore of the Mien lakc.

App)rozachiiîîg Coîîo, the plain becoines brolzeil and
irregular %vit1î ra\elly his covered iii places wvithi
boulders, and at Hudson Heighits, the Railway rmuis close
to the wvater's edge with a baulk of Sand and gravel rising
stecply on thc southi side, of the hune to the hieighlt of
apparently over a huîîdred feet.

flirectly Xxeross the lake, which seemns to be abouit tvo,
miles lu width), there riscs the inass; of Mont Calvaire;
while the shore on the North is scen to be a great bank
simîiar to that on the Soth, stretching aloîîg the hlke for
a dlistanice difficult to estiiuate, btit apparexitly abolit
tile sainle lieighit as the soiutherui baiik withi the straigh-lt,
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even Iiue of surifac:e at the top whichl shows that it xvas
carried into its position by the action of water.

Passiiugr close to the shore for a distance of about hiaîf a
mile the limit of the bank is reachied, andi it is tiien seen
to, sweep away froni the river in a curvingr line until it
joins the highi ridge forined by the tail or continuation of
Rigaud Mountain.

As the train advances and bothi sides of the lakze corne
into view together, it can now be seen that there is a
similarity betweei the bankcs on both, sides of the water,
and that Lhey present the appearance. whichi is seen whien
a railway enibankzment or a damn has beein brok%-en; thius
givingy the impression that a great bank or dam extended
across the whole width of the lake, which lias been broken
and cut away by the water, leavingc only the two ends
which now formi the bank on eachi side of it.

As it is a well-establishied fact that the te.ndencey of a
steep bank is to, become ilatteiied by the constant action
of the ordinary forces of nature, and thiese bauiks as wel
as those of the St. Pierre Valley, which were first noticed,
are stili steep and regrular, it inay furthier be inferred that
these changes tuk place at a coiuparatively recent period
of greologrical time.

Passing qtuicly over another alluvial plain flankzed on,
the South b- IRigiaud Mouintain and crossingç a sinall
river which flows past the wvesteril end of the minontain,
the country beconies unieveri wiLlh rounded gravelly his
and occasional outcrops of Iiniiestonle, until time half-way
point between Montreal and Ot.tawa is reached at Van
Kleeki Hlill, beyond w'hich gyreat stretches of peat bog,
bounded by well-defined raised beaches, begin and extend
over almost the wvhole of the distanice to Ottawa.

If a journey is miade in the Spring, these bogs are
usually covered withi water for a grreat distance, repro-
ducingc to soine extent the former conditions whien this
region wvas a vast Jake extending iii places to the base of
the Laurentians to the north and beyond, the Iine of
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vision to buie south; but if made during die dry season,
covered with thie smloke of numerous fires w'here the peat
is burning fromn which it may be inferred that in these
boas there is an inexhaustable supply of niaterial for fuel
if a proper and sufficiently econoinical methiod of manu-
facturing it for use caii be fouild.

Ili this sketch only a few salient points have been
noticed. Many othiers rnigçht be relerred to, and if the
journey is repeated on eachi occasion new ones inay be
observed.

Apart fromn any scientiflc, interest, or even in its absence,
there may be a moral or quasi mioral side to the question.
The habit of observation is a most valuable one. I
stiniulates and cails into action faculties whichi in their
turnl exert a m.,ost powerful influence, both mentally and
physically, producing quîckness and certainty of tliought
and action, and doubtless in many cases replacing care-
lessness and indifférence with those qualities which go
far to makze the differenec betweeil failure and success
in life.
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TiuE CAMBRic; DICTYO)NEM,ýA FAuN,%A 0F- PIE SLATE BELT
0F EASTERN. NEWTY0- K

By RUDOLFRUEA'

[M. York Siate !Ifasezim "Bulletin; 69, 1902 (1903))1.

This paper is of niuch interest to Ainericanl and Cfana-
dian geologrists as ït contains a -very full discussion of the
relation of the Dictyonemia Zone to the Canibriaxi and
Ordovicianl systemfs.

The author gives an account of the position of this
band ini Scandinavia, and the elaborate studies Linnarssou,
Tu]] i. rg, Luncdgrenl and Brbigger iipoii its. fossils, ami its
relation to the C-anxbriail types below and Ordoviciau
above. "The northern EBuropeail paleon tologists, alinost
withoiit exception, liave agreed " to place tixis baud as the
"terinination of the primiordial. [Canibrian] fauna."

On te o1ie bad te Eglisli geologists, including
Prof. C4eikiie, stili include in the Canibrian the next group
(iremiadoc) above this band, thioughl Briiggcer and othiers
show that the palcontological. evidence is against sucli a
decision. This use of the terni Cambrian is based on
hiistorical usage, and the acceptance of the Areingr fauna
as the base of the Ordovician.

Dr. Rudeniann, froni the coniditionis at Navy Island, iii
the St. John basin, fiuds evidence (shown by Matthew)
that the Dictyonema Zone shouild be included ini the
Canibrian; buit lie hiolds wvitlx tli,. continental paleontolo-
gist that the divisional hune for the suinnit of the
Canibrian shiould bc- drawvn at the top of this Zone- He
alludes in termis of approval, to, the workc of Ells and Ami
on the rock-s of the Quebec Group ini the typical. region,
but lie probaibiy xisuuiderstands Eflle table of the divisions
in these, rocks iii attribuitiing the tw',.o lowver to Lower
Canibrian on accouint of reomains of Olenellu.s 2'iwm.psoni.
Else meaning probably is that the fossils are contained in
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the pebbles of the conglornerate in division .2, in whichi
case thiese di-l-sions are ziot necessarily Lower Cailnbrian.

Rudeînanni's restit would appear not to aýgree wvitli C.
D. Walcobtts opinion of the liimit of the Camibrian (see
page 9513, fourt'. paragraphi), for lie, \Valcott, wvould
include the Dictyonen-a Zonie in the Iower Ordovician.
Moberg lias snggested a sinîjilar view of this Zone in
Scandiinavia, *but, as r.tudeixîan lias shiown), it does flot
apply iii Amierica.

Dr. Rudeniaiiin seems to, think it wvill be possible to
divide the Dictyonleina Zone ini Anierica, ilito two or tliree
sub-zonesas lias been done for tliat of Europe iii Swedeîî.

Three plates are given to, show the lfthlogical. aspect
of the DicLyonemia beds on the Hoosie IL iniT Žew York.
Mie article is prelirninary to, a -%vork on tie Graptolites of
New York by this author.

Or- F. 'àIAT'rllE%.
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THiE MONTEREGIAN HILLS-A CANADIAN IPETRO-

GRAIIAL PROVINCE.'

GENRAL STA4TEMENT.

Iii tAie province of Quebec, between. the enormious
expanse of the Laurentiail highlanids to tie northwest,
constituting the "«Caniadiani Slîield," and the disturbed
and fo]ded tract of country to the southeast wvhicil marks
the Appalachiail uplif t, thiere is. a great plain underlain by
nearly horizontal rocks of Lower Paleozoic age. This
plai, while really slîowimg slight differences of level from
place to, place, seems to the casual observer perfectly
flat. Its surface is niantled, with a fertile soil consistinig
of drift redistributed upon its surface by the sea whichi
at the close of glacial tinies covered it. The uniformi ex-
panse of thiis plain, however, is brokien by several isolated
hiilîs compuwed of igiieous rocks, whichi arise abruptly
fr0311 iL atitd which coiistitute very strikiixî features of the
laîîdscape. It was at tAie foot of one of these bIs rising
by tAihe side of the river St. Lawreiice,.tand whicb lie named
Mount IPoyal, that Jacques Cartier on lus first visit found
the indian c;ilîîupnîeiit of lHochielagat, wlîose site is pow

.overspreadL( li the city of Mouitreal, which hims riot only3
growîî aruuîîd the fout of tlw bill, but bias extended up

its sides anid lias reserved its suîiniit as a park.
]?roiii the top of Mount ]Royal, tlîe other bis referred

tu caîî aIl be -seeîi ribiîîg from the plain to the east., wivll
to the north the plin stretclîes away uîibroken to the
foot of tAie L-t.r-.iitiani count>ry.

As lias ben remarked by Sir Archibald Geikie :2

1Rcad before the Naturai Ilistory Society of Mtontreal, April 5th,
1904, and reprin Led front the "Jourisal of Gcology " by Permissionz
of t.he author.

2 Texl.);ooL' (If Go
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The wvord 'inountain'l is properly speakixîg not a scientific tern.
It includles many ionms of ground utterly ditffrent froin each other in
size, shape, structure, and origin. In a really mônntainous country,
the word would be res1tricted to the loftier mnas'ses of ground, while
such a word as "11hili"* wouid be given. Vo the lesser heiglits. But in

region of low or gently undulating land, where any conspicuous
enlinence becoînes important, the terni " moutitain " is lavislîly used.
Iii eastern America this ibit bas been induiged ini to such an extent
that what are, so to speak, inere hummiioeks in the general landscape
are dignified by the namie of rnomntain.

The his under considerationi, while by nxo mieans
"9inere huxumniocks," being sitaxated in such a country of
lov relief, seeux to be Iligher than they really are and are
always referred to loeally as -ixountalins."

These nontains, whose positions are slxown on the
aceompanyiugç mnap (Fig. 1), are eight iii nuxnber, their
names and their hieighit above sea level beiugr as follows;
'-Mount Royal - - - - - - -769.6 feet
.Montarville or Boucher'ville mountaîn Not yet aècurately determined
Éeloeïl------------------1,437 feet (Leroy)
Rougeinont NoV yet accurately determined
Yamasko.-
Shefford-----------------1,600 feet (Drfsser)
Brome-----------------1.440 feet (Dresser)
Mount Joliuson or Monnoir - - î-57 feet

l3roine mountain is by far the larýgest of the croup,
aail an aea of 30 square miles. Shefford cornes xxext

ini size, having ail area of rather less thui nine square
miles, wvhile.1Mount, Johnison, whic.h is very mnueh srnalier
t1ian. -,ny of the others, has an area of only .422 of one
Square mile.

Of these eigh t, the first six, as Logan' notes,"1 Stand
pretty nr'.arly ini a straighit line," riunning approximnately
east and west, Mýount Royal being the Not esterly, ancT
the olhers following in the order in wiceh they are enum-
erated above, untit Shiefford mnountain is reaclhed, which,
is the iiiost east.erly ineniber of te series. The distance
front M,%oullt Royalt to Shiefrord is fifty Miles. Mount
Johulsonl and ]3romle unlotntaiti lie on a line parallel to

1 tenoo.y of Canada, p-. C
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thein, but -a short distance to the sogith, Rou gemont being
the nearest neiglbor to Mount Johnson and Bromne
mnountain being inimediately south of Shefford It is
highly probable, in view of this distribution, that these
ancient volcanie mountains are, as is usual in such occur-
enees, arranged along soine line or lixnes of weakness or
deep-seated fracture. The " pretty nearly straight line"
referred to by Logan on which the first six niotnutains of
the group are situated must be considered either as a
single Iine xvith a rather sharp curve in the iniddle,
or ais mnade up of two shorter straighit uines, ecd wvitlx
three inountains, which diverge fronii one another at an
angle of about, 3QO, Mýontairville b)eing rlocated at the point
of intersection, Mouint Johnson and Bromne mnountain
igtit tien. be considered as situated on short subsidary

fractures.
Bromne and Sliefford, however, which are the two largest

mouxutains of tic series and which are only separated by a
distance of a littde over two miles, are probably conîîected
at ilo great depthi below the surface, fornxing in reality
one largre niass, while Mount Johînson, likze the similar
volcanic ineck-s of Fife and Wiirtuxnberg, may have no
direct connection -%vith any line of fracture. It must be,
nioted, us inentioned by Dresser', that while six of these
inountaiîs, risc from tiec horizontal strata of tie plain, the
two miost easteruy niembers of tic group, named Siefibord.
and Bromie, while still to the west of tic axis of the rýange,
lie 'veil witin thc folded beit of the Appalachians, tioughi
owingr to the extensive denudation fromi which the regrion,
lias suiffered, this folding lias had but littie influence on
the local toporaphy.

No collective uîanie lias hitherto been proposed for this
rcxnarkable group of his.2 Frorn their intixnate greo-

1 Ois the Pctronaphy of Slieftrd MNountain,'Amtr. raeol.. Octobcr, 1901.
2.Tlî o:iy instantces in wbich these hilis have becn referred to as a gcograllicil

iiiiit are, .4n far as can bc ascertained. in a julier by STr.1iw< Husrr entitlcd <« On Sniint
lFncofls Bloclo of Can.adzY .Amncr Joisr. Science. 'March, 1860.,whcrc thèy arc called the

cmlnircil group; nnd by ELIE Dr. BIEAiMOr, wbo in a late cdition of his Systmrnes de
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logrical relationship, however, const.ituting as they do a
distinct and remarkable petrographical province, such
a name is required. 1 piopose to eall them the Mron-
teregian Bïlls, deriving their namne from Mount Royal
( "Mons Regius "), which mnay be taken as their type,
being as it is the best-known, member of the group.

There are certain aller his which liave been consid-
ered by former workers in the greology of this district to
belong to this grroup. Thus Logan tlîoughit that Rigaud
Mountain, situated near the margin of the plain, by the
river Ottawa, about forty miles west of Mount Royal, was
ccprobably connected with " the series.' Elle2 also in-
cluded Mount Calvaire, a large, low îîîass whichi rises froîîî
the plain immiediately to the ilortli of the Lake of .Two
Mountains, near the juflction of the Ottawa and the St.
Lawrence.

Ells also refers to "«the hilîs on the west side of
Memphremaog lake and to the northeast toward the
Chaudière river and beyond " as bearingy a marked resein-
blance to the rocks of Mount Royal, Yamaska, etc., and as
probably being of the same age.3

In a careful study of Rigaud mouintain, recently corn-
pleted by Mr. Leroy,4 of this university, it is shown tlîat
the rocks constituting this mountain are differeîît iii
character from those of the Monteregian hilîs, being- coini-
posed of a reddishi hornblende syenite and a quartz-bear-
ing porphyry. These rocks, however, were found to be
identical in character and composition with a great areit
of syenite, eut by porphyry, mentioned by Logran as
occupying soi-e forty square miles in the townships uf
Chîatham and Grenville on the margin of the Lauren tian

.3fna;n.s included thesc là!Iés as one of lais -ystems, unde: the namc of the S.yhtcme
*!'~ MoI.Iré.tl." Sce PrESTWrczi. Gtology, Chcmical, flhsicat and Siatigraphtc.il, Vul 1.
1'.1-194.

1 Gceaogy of Canada. 1863, p. 9.
2' - ltcjrt ou a portion of the Prov~ince of Qucbec," ÀÂnn. Rept. GcoZ. Surv. of

Canada, V ol. VI 1, P'art J, 1896.
3 Ewstern Townzhips Map (Ilontrcal Shcct), Ann. Rept. Geoi. Suru. oif Cancd.

Vol. IVII. l'art J.
4 Bull. <if the Amcrican, GOccogical Societyz., Vol, XII, 1901.
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plateau, a few miles to the north of Rigaud mouintain.
Owingy to the drift which nianties this district, the actual
contact of the igneous rock of Rigaud inountain and the
Paleozoice strata of the plain is nowhere visible, so that it
is impossible to, determine whether the mass o! iRigaud
mountain cuts throughi the strata in question, as in the
Mfonteregian hlis, or whether it is pre-Paleozoic, iii age.
The saine is true of -the mass in Chatham and Grenville,,
the actual contact here also being found by Mr. Leroy to
be banked up with drif t. The narrow margin, o! gneiss
showîî on Logan's map' between the Chatham syenite and
the Paleozoic, is aiso conjectural, the area being, likewise
drift, covered. Rigaud mountain is, furthermore, of a
différent shape froin the mountains east of Montreal, being
six miles in length and only two and one-haif miles wide;
at the *eastern end ofit, mioreover, there is found an occur-
rence of ordinary, I4aiIrenian gneiss.: - The abrupt and
straight southern boundary of the Laurentiaii plateau along
this part of its course probably marks a fault. Elîs lias
noted the existence of other fauîts in this district, one of
whichi lie believes to follow the. north side of Rigyaud
mountain. It is thus highly probable that the ridge
known as Rfigaud mountain does not belong to the
Monteregian hilîs, but that it is a portion o! the Laurentian
plateau separated from the main area by fauiting and
stripped o! its origrinal covers of Paleozoic strata by
denudation. It is probable that Mount Calvaire, as re-
garded by Logan, is also an outlying portion o! the Laur-
entian plateau.

The hilîs on the west side of Lakze Memphremagog and
to the niortheast, toward the Chaudière river, referred to by
Dr. Bits, so far as is known, are quiite different in petro-
graphical character from, Mount Royal and the other
inembers o! its rDup They constitute a dam of hilîs
occupyincg a tract of country soîne four miles wide and

1 Atlas to accompany the Geology of Canada, 16W3, M&P No. 2.
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thirty-five iies in lexîgth, in- the heart of the Appa-
lachian uplift-and following the S«trikze of the. Appalachiian
folding: Many of -themi,as Owl's Head and. Orford moun-
taini, rise to a very considerable hieight, these peaks hav-
ing a height of a-bout 2,400 and 2>800 feet respectively;
forining, in fact, the highest elevation in this part of Can-
ada. So far, as lias been ascertained, tlhese inountains are
iii ail cases composed of hîghly altered rockzs. Many of
them are altered diabases.' In other .cases ,the alteration
is so fiar'advanced that it is impossible to determine the
cIîaradter of the original rock Many of themn have been
completely altered to, masses of serpentine. Nuphieliîe-
syenites, essexites, and siimilar rocks have not as yet been
found anywhere il) this chain of hbis. A series of dlyke
rocks fromn Lakze Memphiremagog, examinied by Marsters, 2

w'ere found to be chiefly graniteS and lamprophyres, with
onie typical canipbinite. It would seem therefore, tliat
while our kznow]edge of these iills.is as yet very imperfeet,
the evidence at our command, so far as it goes, points to
theni as belonging to a group quite distinct fromn Mount
Royal and iLs associates. The petrogriaphical, province of
the Monteregian his niay, therefore; in the present. state
of our knlowiedgae, be said to comprise only the eight
iiounîtains enumerated on p. 240, together with the con-
sangutineous-dykzes wvhich at many points arefound cuttingc
the rocks of the surrounding plains.

The first description of these hbis wvas that given by
Logaû -and Hunt in the early years of the Canadiani Sur-
vey. To HEunt especially we owve a somewhiat exteîîded
description of the petroracphy of the group and a inîmber
of chemnical, analyses, more especially of the constituent
mineraIs of -certain of- the rocks. These descriptions are,
however, very general and often very irnperfect, as must
necessarily have been the case before the introduction of
modern petrogrraphiical, methods. Nor wvere certain ini-

I.F. D). AD.ÂMs, Ann. Rei>t. Geol. Sur>. o! Canada, 183-81.8*e, pp. 12.13 A.
2 American c7cologiat, JuIly 189,
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portant. petrographical relationships observed whiceh have
in later timies corne to be recoguiized. Thtis early work,
however, iS of great interest, and ini case of thiree of the
m-ountainis aliiiost ail the informnation whiîçh we have even
att the preseni; iie> is derived from those ear]y studies.
The resuits of this work were broughlt togrether in thi-
Geology ôf Canada, publislied by the Geological Snirvey
of Canada inj 186:3, and are to be found on pp. 655-70.
Diiriing tbe thirty years following thie.appearantce of this
volumiie, o11ly tlîree papers coîîtaining additional iniformna-
tion concerning these rocks appeared. These were by

Harngo, Lacroi x, 2 ai,(d the present wvriter 3 respect-
ively, ail dealingy with Mount iRoyal. 111 1896 the " Mon-
tre-al Sheet"' of the LEasteril Towfls1bil)s 3Map, prepared by
Ells, and embracing( the district of the Montcergian bills,
wvas publishied by the Geologrical Stirvey of Canada and
acconipanied, by a greologîcal report on tis portion of the
provin)ce of Quebec. Four years later Principal Presser
of St. Francis Collegre, lichmond, aided by a sinall grant
fromi the Geologlical Siirvey of Canada, miade a -careful
study of Sleffibrd iniountaini, and a preliiniary paper eii-
bodyingc the chie? restits of his investigations appeatred
ini 1901.' Mr. Dresser Iast smnmiiier extended bis wvork to,
Broile moun itain,> and lias sizice publishied a brie? descrip-
tion of this occuirrenice.e5 Mr. 0. E. teroy, of McGili Uni-
versi ty; .is nowvegae in a stuldy of ]3eloeil, and I arn
indebved to Iiiîn for the faets concerning thie geology
of this miountain wvhich are hiere presented. Montarvifle,
RZougemont, and Yamaslca mounitains stili awvait detailed
stucly, but it is expccted that thcy also ivili before long be
p)ut incriii fiss5ioIl.

1 * On Sosie of te Diorites o! Montreal," Ann. Rcpt. ofp the Geol. Surer. ofp Can.
ada, ISÎ3t..c, 42 G.

2 IlDescription tics ryéiiites népItélInltlqucs do Pousne et dc Montréal (Canada) Ct
de leurs plhdnomncns de contact," Bull. .Soc. Gcol. de France, 3e série, tome XVIII,
lm9.

3 l'On a "3IelIte.Dcaring Rock JAInoltel froni St. Anne de Blevu, acar bMontreal,
Cans,ai."1 Amer. Jour. ofp Sciencc,.&pril, 1892.

4 IlOn t.he rctrography of Shefford Mountain,"1 Amier. Gcol., October, 1901.
5 ig'inmisry Report of lte (cologukal Surc uDe.partincnt for 1903, p. 183.
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Iu the present paper it is proposed first to gatlier to-
gether the more important facts coucerning the geology
of tie Mon teregian his which are scat;tered throughout
thiese various publications, revisina sone of the earlier
work (and eîîiibodying« the resuits of later personal studies,
and tiien to describe iii somne detail one of tiiese his-
M:ouit Joison-of whichi hithierto buit liffle lias been
known.

PETliOGIUPlHY OF THE MONTE REGIAN HILLS.

Hiunt distingtîislied four types of igneous rocks as con-
stittuents of tie Moîîteregrian his. These lie classed as
trachyte, phionolite, diorite, and, dolenite, respectively. In
this classification no distinction wvas mnade between rocks
occurrig as dykes <and Mie great ianieotis initrusions
whlîih forni the body of the his; differences iii structure
resulting f roîîî mode of occurrence wvere not coîîsidered, the
classification being based upoii miiieralogrical composition
alone.

lieceît investigations have showin t.lîat I{nn1t's niainles do
xîot convey an accurate, idea of the petrography of these
bis, non do thiey set forth the interesting relationshiips of
the various rocks comiposing them.- lu is neccssary for
this purpose to adopt ;t more modecri nomenclature, for al
Mie mnountains of the group are composed of a famnily of
conisangluincouis rocks, and takzen together thiey present one
of tie Iinest cx-anp les of a petrographclpoic uh

erto discovered. They consist, funthiermiore, of a rather
rare class of rocks characterized. by a higrh content of
ahununa and aikalies, especialiy soda.

The rocks foruning the great intrusions which nîalke up
the mass of these nomntains belong" Lo two l-cu-

acterized. tyl)es-ozie lighit iii color, poo in iron-im<aI1esiL
const;ituents, aui comparatively high in silica; the othier
dark lu colon, ricli in-mgei constittuents, anîd with
at lower couLent of silica. Thuey inay be classed as follows,
if losetibisch's nomenclature bc foilowed:
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1. Alkcali-syenite, nephelinie-syenite, or sodalite-syenite.
2. Essexite.
The first is an alkali-syenit, always containing a littie

neplieline, but this minerai iii some cases becoming so,
abulidant that the rock passes into a truc ilepheline-
syenite, or, by the. replaceient of the nepheline by soda-
lite> into at sodalite-syenite. This in the case of Moun t
Johnson and Shefford moun-taiin is represenlted by the
variety kilown as pulaskite; in Brome mountain it is
st.ated by Dresser to resemble Brôgg,,:er's laurvikite,' while
in Mount Royal and Beloeil it is a inephieline sycuite. At
the latter mountain a sodalite-syenite zaise occ.urs in asso-
ciation witli the niephielinie-syeniite. Nepheline-syenite is
also knoiwn to forin part of Yamaskza moiintaiin. In addi-
tion to the syenite of the pulaskite variety, Dresser found
ini Shieffordl mouîîtain a large developiiient of a distinctly
more acid type of the syenite niagnia, the rock showing
occasiozially a few grains of quartz. Thiis rock lie has
classed as nordinarkite. Tliese lighit colored syenites,
togretler ;vithi certain dykes of bostoilite haviing a general
siiiiilarity iii composition, were the rocks classed by Dr.
IHtnt as trachy tes.

To the essexites belon" the dolenites and dionites of
Hunt, whien lie applied these terms to the great igneous
intrusions of the mnountains -and not Lo mere dykes. They
uistally contaiîî botli horniblende, anid pyroxene, but the
relative proportion of thiese two minerais varies consider-
ably iii the different occurrences. Olivinie is sonetfimes
presenit. Huntt did not recogrnize the presence of nephe-
Ene iii these rocks, nor the highly aikaline character of the
mnaýgma whichi they represent, anîd classified thieni as dol-
enite, or diorite according to the preponderance of pyroxene
or horneblende, iioticing certain occurrences in which Uthe
foriiier rock passed into, a pyroxeniite or peridotite.

Thle gyreater part of Mount Royal is coinposed of ail
essexite, usually very basic, the dark-colorcd constituents

1 Swinanry Report oif thec Gcological Survcu oif Catad<a, 1901, p. 157.
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foi'tnirig a very large, prol)ortion of the whoIe rock. This
wvas classeci by HIunt as a dolerite, but is alinost identical
wvith the essexite of Mount Johnson, which Hlunt classes
as a diorite. This saine rock is stated by Hunt to makce
up the grreater part of Montarville and Rougemonît and to
form a portion of Yamiaska, inoun tain. An examination
of thiin sections of speciînezis of the Roigernoiit rock in the
petrographical. collection at McGill University shows it to
be an essexite, ricli in olivinie. Dresser has fomid it to con-
stitute approxiinately one-haif of Sliefford inoun tain and
also to forni large, areas iii Brome nîountain. It makies
up the greater part of Momit Johnson and fornis the mass
of Beloei].

lIt is thus seen that the essexite agais represented
in everyone of the eighit mountains, and that in six of
theni at least it is associated with the syenite magma.
The reiningiio two, Montarville and ilougenioxt, whichi
have not beexi thioougly examiixieci as yet, while certain]y
coxnposed chiefly of esse.ýxite, xviii probably 1.e found, on
further study, to preseru. a developuient of the syenite,
iin soîne poitioiis of their ilass ýalso.

lIn addition to these bodies of intrutsive rock xvhichi
form the mass of t1m nountains, great, imubers of dykes,
occur cuttingr both Llie suirrouiingiic sedimnieitary strata and
the intrulsions. These, are, of course, especially nuier-
ois in anid ziromnd the mou nt-ains theniselves, but are also
occasionally found far rexioved froni the ceniters of activ-
ity. TJhe relative abundance of these, dykes ini the
vicinity of the 6several mountains varies greatly. They
swarmi throughl the Paieozoic strata about Mount Royal,
cuttin)g the linestones iii ail directions and also traversing,
'aIthougli less frequently, the igneouis rock of the. .amin-
trusioni as well. No lesss than twenty-ine dykes, and
ilows, belonging to alt least fouir and possibly five separate
series, eacm cutting the preceding setý, were niaplped by Dr-
Tlarringtom soîne years ago in au excav-,ýation mieasuring
220 yards by 100 yards whicm xvas opeixed up in die

ýj908
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Trenton limiestonie on the lianli of Mounit Royal during
the construction of the Montreal Reservoir extension.0
Dykes, iii fact, abound wvherever in the vicinity of Mount
Royal the bed rock is exposed by the reinoval of the
drift, as for instance, at the Mile End Quarries, St. Helen's
Island, and in the bed of the St. Lawrence about Point St.
Charles when it is exposed tit low water. l'le whiole dis-
trict about the city would preseît, a network: of dykes,
could the overlying drift be reinoved.

Dresser nientionis dykes as occurring abundantly about
Shiefford mountain. In Mount Johnson, on thie other
hand, th)ey are alinost entirely absent. Only five dykces
could be found- af ter a caref ul exploration of the whiole
occurrence, and thiey wvere of insignificaùit dimensions.
But very fewv dykes also occur at Beloeil inountain. A
large num ber of the dyke rocks have been collected fromn
the various occurrences and are now awaiting investiga-
tion in the geological department at, McGill University.
The wvork on the dykes of Mount Royal is niow well ad-
vanced and, it is hoped, ivili be ready for publication
shortly. They forai a nxost reniarkable series, coniprising
bostonites, tingruaites, sôlvsbc-x'gites, canîptonites, four-
chites, mionchiquites, and a-,lnôites. MVost, if xîot ail, of the
types of dyke rocks xvluich hiave been described as occur-
ringr iii association with the aikaline ricli magmias of the
theralite, and iiephielùîe-syeniite groups in any part of
the world are thus represented. To these dyke rocks
belong Hunit's phionolite, wvhich lie c-)nsidered to differ
fromi the trachyte in thue it contained a certa-,in portion of
natrohte. The twvo occurrences whichi lie describes' are
both froin points near Montreal. Thiey are nephielinie
bearing dykes in an advanced stage of alteration.

As lias been mientioned, dIylie rocks which fromn their
composition are cle(arly connected. witli the intrusions
of the Monteregrian his have beenl found cutting the rocks

1 ;coloill of Canaida, pp. 659.61
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of the plain at v'ery considerable distances froin any of the

lmain centers of activity. Thus, in addition to occurren-
ces of laprairie, Lachine, Rivière des Prairies, Ste Anne
de Bellevue, St. Paul's Island in the vicinity of Montreal,
several dykes and flows of -"trachyte " (bostonîte) are
noted by Hunt and Logan as occurring about Chambly,
which is six miles to the south of the line- of the
Monteregian his,' while the occurrence of a "dolerite "
dyke at, St. Hyacinth, ten miles north. of the line is
mentioned. 2

A sheet of trap evidently connected with these intrus-
ions also occurs; at St. Lin," twenty-four mniles north of
this hune, where it alters the Chazy limestone throngh,
which it cuts 'into, a pink niarbie. It is very much de-
composed, but evidently belongs to some variety of the
nepheliîîe or nielilîte dyke rocks above mentioned.4

_Whether the camlptonite and in some cases bostoîiite
dykes, described by several authiors froin various poinîts in
the states of Maine, New Hampshire and Vermiont,
adjacent to the Canadian line, aid stili more distant occur-
rences of siînilar dyke rocks in the state of Newv York,
are connected xvith the Monteregiatn hills, is not, vet
known. Thiere seem to be no intrusions of nepheline-
syenite, or essexite hitherto discovered with which these
southern dykes can be, connected iii the districts iii whichi
they occur. The umiptekzite intrusion of Ried Hill, Molton-
boro, N. H., is however, closely related to the MiNonteregriail
pulaskite in chiaracter and composition, and naty prove to
be such a center.

STRUCTURE AND ORIGIN 0F THE MONTE-
REGIAN IIILLS.

The question of the miuttial relations and relative age
of the several rock types constituting thèse his presents
xnany points of interest. In the case of Mount Royal the

1 Gcologu of Canada, pp. 2(4j and r5l7. 21bid.. p. 210. 1 PJlid., p. ]:,-.
-4 F. D. Re~s, tport of Geology of Laurentlan irtn ta tlie Northi of Islnc of

Montzeaft,"l Ann. rtepi. Gcai. Suri,. (f Canada, Vol. VIII, J., p). M'. IStG.
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essexite which constitutes die greater part of the inoun-
tain wvas the earliest intrusion. Wheni tliis lizd becoine
so]id the niepheline-syenite brokze tlirotigh it, sending amis
into it and catching Up) detaclhed fragmnents of the shat-
tered essexite. he sanie sequence in tLime is, acec-rding
to Dresser, to b(- seen ini Shefford "Mýotiitaiin. The basic
essexite hiere forîns the earliest intrusion, and %vas, suc-
ceeded by tie- pixiasicite and more acidnodarte
loint Jolîzîson, 1îowviver, presents Llie twvo rocks iii ail en-

tirely different relatieîî. Here, as will be sliowx latex',
there, xas but a simgie peidof intrusion. For altbuil
bothi rocks are preext~ iii the nmountaiii, the~ es.exitc forums
the central portion of the nmas-, and passes over into
pulaskite about die peripmery of Mie neck. The niouintain.
thus consists of essexite in its center, surumdd i a
zone of pulaskite, the two rocks passiug. imnperceptil)ly
into oIIc another. M Leroy ccmsiders it probable that a
similar passagice takzes place ii» the case of ]3eloeil mnoun'-
tain, but it is Lucre difficuit accurately to determne the
relations of lime îmagTnias to omme amother on .iccoulit of
the coverieg of drift -%vlichl obscures the contact.

It is thus cvident that the two rock types constitutimî«
the Momîiteregianii bills are dilTerentiaiom prciducts of a
Sincgle mlagmia, tie ,;epaýrated uxagn"ilas, hoeein the Case
Of Mount royal anmd Shiefford having been erupted in suc-
cession, istead of simnultaneouisly. I1i comînection withi
thie question of différentiatiomn, amother noteworthiy fiact is
tlîat Llie more easterly Inountains contain proportiomîately
mlore syculiLe anld the wvestern bis a greater proportion
of thc essexite. The bcaring of thiis fact ou Lime chiaracter
of the differentiation wh1ich took place iii thc subterranean

magmna basin ean, bc morec profita-b]y discussed at -a. hater
date. whiem the prcs character and relative extent of tlue.
iliu.sîoîs ii n anlaska. Xi mnu , amîd Mtoniutrville have
heeii determinciid.

With re.g;Lrd to thie structure of the-ce uxountains, iL iiay
lie nocted that Lotrim, whon first cxamined Lhcm, refers to
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thein as " iintrisive masses breakig through h urud
ing Paleozoïe strata"' They are thus represen Led in the
gaeologrical sectionms of this district contained in the atlas
accoînipanyiing this report. E Is refers to thieni siinply as
iteruptive mioun tais."2 Thie more detailed studies of Shef-
ford and Bromne inomtains recentiy carried out by
Dresser, liowever, have led imii to consider tiiese two
occurrences as uilcovered laccolites. Concerningr Shiefford
inontain lie says:

The sediînentary strata whichi surround the mountain . . . . are
'found to wvrap around the igneous mass of the inouutain, mntling it
with a hardened contact zone to a hceighit of .300 to 1,000 feet above the
surrounding country, according to the direction of glaciation. Above
the latter hieighit the nxountain riscs9 tpward of '200 feet, the suînmit
being cappcd by an outiier of Trenton siate about a cluarter of a mile
in extent. This prcscrvcs thc cicavage, dip, and strike of the siînilar
reck at cither side of the xnount.ain and is penctratcd by dykes fromn
thc undcrlying igneous rocks. Froîn these facts, together with the
absence of tufaccous inaterial and the gencral arching of the strata
arounci the motintain, it is infcrred thiat. Shefford motintain is an uncov.
crcd laccolite rather than the denudcd neck of a once active volcano. 3

XIn Brcnme inountain also the presence of ouitlyiing
ma.'-ýses- o? the surroundiiig sediînentary series at higli
levels lyiing ipon the ignieoits rock o? the intrisioîi «Seîn
to indicate unmiiistakaibly that Broumc inouxtain, like
Shiefford, is an umcovcred laccolite and lias neyer been i au
aIctive volcallo."4

Mount Jolunson, on the contrary, as wviI1 be showuî, is a
typical neck or plug, represcxîting a portion of the conduit
throuigh whichi the inagmna rose, to f111 laccolites -above ini
strata whichi have longr sixîce beeni swept atvay by erosion,
z3r to be poured ont at the surface at volcanic vents. This
is cseeiu by the fact thiat the llat-lying strata ail about it
a;re not arched tup, but abat sharply against the igncous
core of tiue inoi tain and aire cnt oir by it. 13eiing shaies,
they are o? course baked to hornstones, but showv no siguns

1 OmnenU of C'aadei. p. fir.
ZArays. Rrid. Gel. Surv. of Canada. Vol. VII, J., li. il.
.1ltticrirdrn O<eoIovaet. Octobcr, 1901, p. 3Mi
4 (kul. Surv. of Canal'z. Surnnry I4.tz,1. for 1901. p. 18è.
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of upheaval or tiltixîgc. he sinali size and ahnost circular
cross-section of the mouîî tain are a further indication of
this orhgin: and finally there is conclusive proof that there
wvas a vertical or upwvard miovemnent of mioltezi roek
througlh the pipe. The mnountain lias beei figured by Pro-
fessor Davis, ini his Phiysical &!cograpk7l, froin onie of the
Cauthor's photocrraplîs,as a typical example of a volcanie, neck

In a receîit paper by l3udhan' the view wvas put forwvard
that mounit RLoyal represents tlhe remmant of a denuded
laccolite-on the gYround that on one side of the mnountain,
toward the summiit, there is au isolated mnass of flat-lying,
altered Paleozoic, ituzestane, evidently a part of the sedi-
xnentary strata of the plain froxu which the inountain
riscs. This atone, howver, is not sufficient to establisli a
laccolite origin, andl opposed to sucl an exp]aiiation is the
faet, that where the strata, of the plain are seeni alozîg their
ixiiiiediate contact with the, intrusion in many places,
especially on the eastern and zîorthcrn side of the inoun-
taini, they abut agaixîst the intrusive rock and are eut off
by it instea<l of beingy uplifted, the igneous core of the
iounit4ini risinig up precipitously likze a wall across the
Lrmncated edge of the beds. The occurrences of the fiat-
lying liniestone 011 the side of the motxmtain referred to
above appear to represent the remnut of certain beds,
beieath wvhichi a portion of the intrusive, mnass peiuctrated,
<ifter the inanner of at laccolite, on one side of the mass.
Tleir existence (1m; ixot by auy imans indîcate a laccolite
structure for tIe moîmtains as a -tvhoIe, or that t.he igrne-
ous inaterial did not find a, vent zxt the suirfacite, there de-
veloping a volcaxo. 111 fact, Lthere is evidenice ini Mie
existenice of a renxarkable deposit of ;t breccia-c.oiigloxnier-
ate ini several places arouxxd the niountain that it, (id de-
velop as a "olcanmo and that the inaterials constituting(
the (Icliosit in quiestion 'vere ejectcd fromx iL. A st11dy of
ý1liS breCCia was mitdertaken ]uist atunînii hy (me of the

1 t'ntidijzy Jcecord of Seience. Vol. VIII, JItMI1. P. I
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geologrical field parties of MeG ii iversity, axi a descrip-
tion of il, vith a discuissionl of its oigýin, is nlow iii press
aud wvill appear in dihe Cwicidiat Rccurd uf Science wiLhin
the zîext few iveeks. The othier four his have not as yet
beeîi studied in sufficieut detail tu eniable any definite
staternent concei-niugc their structure to be miade.

In the Moiitertcgizii bis there are tlîus initrusionis of
the nature of laccolites, true necks, aind probably also
of stocks. Tlie agl-e of the iintrusions canniot.,as yet be def-
iuiitely deteriiuiîîed. Thiey are later than the lower Devon-
ian, for somxe of the dykes coxxnected with Mount Royal
eut limiestones -%hlich beloiig tu the suiminit of the upper
Siluriaii, while fragmiieuts of liiesune) %bich. are showxx by
the fossils wvhich they cuntaini to be referable to the lowest
beds of t.he Devoniian; occur as iinclusions ini the volcanic
breccia of aggloinerate wIuic iýs fund about the flanlis of
the saie mountain. he deep]y eroded character of tixe
niountains, howvever, shows that they are of early date,
aud iL seeins nimit probable tluLt the intrusion took place
somewhiere ini later Paleooj tnie.

llavinig comîidered iii a geiîcral way the cliaracter of
thxe IMoiîteregin bils as a mliîole, iL niay be of initere,-St tw
look sonîcwhaît muore closely iiîto the structure and petro-
graphical chiar-acters of oine nieniber of the group which
bas recemxfiy becîx studied iin soîne detail, iianîely, Mount
Johuisonl.

M0UINT JOJINSON.
Mount Johusiýon riscs froin the plain twenty-two muiles

east-sutleast of thIe city of Montreal, and six mîiles nourtx-
east, of the town of -St. Johus on the Richielieu river, and
tweiity-fi%-e miles xiorth of tic international, bouifdary.
The littie village of St. Grécgoire is situated ixear its base.
The surrounding c.ouxîty is perfectly flat, foringi a
fertile ai well Lilled aýgricuIlLmrai district, tie uîearest

nxouîî1taixî ugxiýionut, wlîîch lits in a xîvrth-easterly
direction suîîie ine umiles distant. li cross-Section
MNouxit Johnson is nearly circular. (Fig.". The igneoits
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plugr itself lias at the base, inmediately above the hiorn-
atonie collar, a somiewliat elliptical outtine, and ineasures
3,500 feet by 2,500 feet, the longer axis hiaving a direction
N. 20' E. This gYives the igneous intrusion an area of
.4923 of a square mile. The inean of a series of closely
concordant aneroid readings, corrected by comparisoil withi
baromneters at the observatory at M,\IGill University at
Montreal, shows thiat the highest point of the mounitain
is 685 feet above tIhe main street iii the village of St.
Grègoire opposite the cliurchi, thiat is, above the surround-
ing plain, or 875 feet above sea level, the plain here
hiaving( an elevation above sea-level of 190 feet. Lt lias a
soinewlhat doine-like outline, and forans a very strikingy
feature in the landscape. The siope on thse southera side
is steep, in places precipitous, wvhile to tihe north it is
more çrentle. Thie accompxsyiii phiotogyraphi (Figç. 3),
taken froin the railway station iiear St. Grègoire, wvhich is
about a mile and a quarter distant froin the nounitain iii

a directiun approximaýely soutlswest, shows this profile, as
wvell as the little notchi iear the sumnîniit, caused by a
ravine whichi passes dowvn the side.

At the foot of the inouintain, more especialiy on iLs
southerni, southeastern, and southiwesternl sides, are
nuinhers of large blocks whichi have fallen froin the steel)
sippet- slopes and extended ont frons the foot; on the
southiern is a grentle sloping, terraced platforiîn of drift
whici iii part hunies these great blocks, forining a '«tail

1)robably due to the (lt-ft accnmnulating here oms the lee
si(le of tihe inouintaun duringr the ice niovemnents in the
glacial age. This drift, hiowever, lias becîs iii part at least.
reassorted by wve-aetion duiring the period of depression
whiei iii this region foliowed the glacial age and durilig
whiclh tise sea covered tise pZaixs to a depth, of severai
liussdred feet at least, as sisnî uy the ighl level terraces
witls sîselI batiks on the slopes of Mosîmît Royal. Oms tin
plain about the noutain no rock exposuires are accu. A
inantle of drift covers it, and ii numerous erratic blocks and
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bowIliers are scatteregl about. 'fhese are kirgelygnis.
frîu the Lanrentiati lîiglaîds, but soine et thezît are
plutonie rockzs froîin orlier bis oif the Morîteregian gronp.
The plain aiout Motnt .Tnhnson is, laowever, stated by

Elis, wiîo li, examiineil titis district, te lie îinerlajn
"Presunaiîlv " by r)cks of te tUrica-Lorajîte divtision of
te Lower Sillriau.

On aseîinîg the inouitaixi the fir-.r rock wiiieh is
eXIi<scii alteve tiî. drift mndte à, a ven' tinle-gerai îîed dîrk
tonst<ine. nîiforin in <baracter and bving" in tdtril

iiorizil 'tai lieds. Jr can lie seen ai, intervais ail arf-11id

Fi(-.. a1-.N-iuit .1iîîiîîîsni. e; si frot the sîîutlittest. It,inig
tiîiit, iof tihe Uerai r(PCL typcs coip~Igtilt! fioîîîît.iii.

rte icîse of the mtintain, forniing a sort of celiar, and is
iiindoiîtedily a sîtale suitl as tiw listally cesini te
Utîca formnationi, itene iiî vraliered 1-y its proxiruity t<î

the intrusion. Titis sitale whterever -ccn lies Ilat anai
waîh i w aînt rte igutieotus rock ef te intrnusioin, beintg eut

sltarply <dlf l'y it, l'uit lot tilîcîl or upturitei. The upper
luait, (of te shtale b snn in the at(enuttiaying pho'to-
Ïr,11,h1 uf the nnilltain.

Titi riuuntaut aîis, e t1its lîiaoq e coilar las iw-de til
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exclusively of igneous material, whichl presents a most
strikzing and beautiful instance of differentiation.

Immediately above the hornstone coliar, and in con-
tact with it, is a coarse-grained and highly feldspathic
syenite, light buif in color, of t;he pulaskite type. This,
as ufhe mountain is scalel, passes rather abruptly iinto a
dark-colored rock with large porpliyritic white feidspars,
which in its turn losses its porphyritic character and
passes into a coarse-grained essexite which constitutes the
mass of the hli,and which beco mes at the summit finer
in grrain, ridher in pvroxene and often holding a littie
olivine. No sharp lines ean bc drawn between these
severai rocks; one passes graduaily inte, the other, the
whole constituting one intrusive unit. The approximate
limits of these several rock species are shoxvn in the
accompanying xnap (Fig. 29) and photograph (Fig. 3) of the
mountain, it being impossible sharpiy to delimit the
several species, seeing that they pass. into one another.
The mass therefore becomes progressively more basic as
we pass fromn the margin of the intrusion to its center.
The two chie£ rock types are the pulashite and the
essexite which xviii be separately considered. The
essexite, being the more abundant rock and one present-
inoc a çL'eater complexity in mineralogrical composition,
may be first described.

ESSEXITE.-The rock is dark in colour and rather
course iii grain, and although holocrystalline usually
presents a more or less mnarked fluidal arrangement 0f

the constituents. This is especially inarkzed in the zone
of transition between the essexite and pulaskite, owing to
the presence timere of the large feldspar phieiocysts
xvhichi, beincg arrangred withi their longer axes parallel to
the direction of flowv, serve to accentuiate this structure.
The finer-grained variety forming the sumimit of the
mountain is more massive in character and does flot
exhibit the fluidai arrangrement of constituents. Under
the microscope the rockz is seen to be composed of the



Tite M1onieregiaw .Uills. 1

followingr minerais: horniblende, pyroxene, biobite, olivine,
plagioclase, nepheline, sodalite, apatite, niagnetite, sphiene,
and in some cases a very sL,,all arnount, of orthoclase.

There is a inarked tendency on the part of ail the
constittuents to assume an idiomorphic development.. The
longr hlth-sllaped plagiocIaseý- and large hormblende indi-
viditals have an approxiinately parallel arrangement, and
between these lie the other ironl-magnesia constituents
with the sinaller plagioclase iiidividuals, the nepheline
and the orher components of the rock. These interstitial
constituents do not differ gyreatly iu size froin thfe others,
and show the same tendency to a, parallel arrangement.

.Eoirnblende.-Althioughr alinost every thin section of
the rock contains flot oaly hornblende, bat pyroxene and
biotite also, their relative proportion var-ies considerably.
The hornbleilde is distiuictly the rost abunldant, e.-xcept in
the finer-grrained variety formiîîg the sumimit of the
mountain in which it is distinctly subordinate in amnount
to both pyroxene and mica. Lt is deep brownl iii color and is.
sometitties hypidioinorphic ini its developinent, but often
occurs wvith perfect crystalline formu, showitig the prisinatie
and the ortlhopinacoidal faces. Its extinction is larger
than is usual iii browvu horiieblendes, judgingr froin the
recorded Iiistances, reachincg 200. It possesses a strongy
pleocli'oisin as follows:

a pale yelloivish-brown.
bdeep-brown.
c=very deep.browni.

Absorption c >'- b) >

Lt is often twinned parallel to co P> ý or to a steep
orthodoine, and soietimes prcsents a, faint zonai structure,
nîarkedc by a sliglit différence iii extinction -,Of the several
zones indicatiing a slight, change in composition as grrowth
proceeded, aild occasiolnally a grreenishi tint is noticeable
al)fut the mîargin of the individual.Ltoeirshos
iiiclusions of xnagnet>ite, and is ofteni intergrrowil with the
ipyioxeine. In the essexite froni one place on the south

219



220 Canadian Record of Science.

side of the mouintaiii, the hornblende wvas founid free from
inclusions, and practically free fromn the pyroxene wvhichi
is usuafly so intiînately associated wiLth it. Fromi this
locality a quantity of the hornblende wvas obtained iii a
state of perfect purity through repeated separations by
ineans of Kleiln's solution, aLil grains of foreign minerai
stili remainingt beiziug finaJly rermoved by pickingc thern out
by bandc with the aid of a powerful lens. The pure
material thus obtained wvas analysed by Professor Norton
Evans, of the MfcGill University, every precaution to
secure accuracy being, observed ai(l especial care being
takzeii to efet a complete separation of the miagnesia from
the aluini 'a by the repeateci precipitation of the latter.
The water wvas estiiated by a direct deterininatioîi. The
results of the analysis are givexi below, togetber wvith
thiose of several other hornblendes of similar composition
wvhich bave been added for, purposes of coniparison:

NOi No. *o2 NNO.4 No. 5

3863 .39.75 40.5 40.]-4 41..35
5. 035 5.40 5.21 4.26 4.97
11.974 15.00 14 34 ]4.30 13.48
3.903 7.-S6 7.80 7.07 5.14

11.523 2.89 4.53 6.27 10.33
0.799........ ... 0.21 ...
10.200 14.16 13.14 11.62 11.44
12.807 12.97 11.75 12.00 10.93
3.139 1.92 2.31 2.22 2.10
1.489 1.61 1.14 1.35 0.62
0.330................0.48

99.762 101.56 100.37 99.44 100.84

N No. ci

39.16

12.42
5.85
1.50

10.52
11.18
2.48
2.01
0.39

99.90

No. 1. Horjnblende. Fromn the essexite of 'Mount Johnson, province
of Quebec, Canada.

No. 2. Hornblende. Frorn Bolieinian Mittelgebirge.
No. 3. Hornblende. Fromn tuif of hornblende basat, H.*irtliingein,

Nassau.
No. 4. Hornblende. Basait tuif, Hohieberg, near Giessen.
No. 5. Hornblende. Frorn "'hornblende dizibase," Grâveneck, near

Weilburg.
No. 6. Hornblend. Syiitaginatite. Jan Mayen.

Analyses Nos. 2 to, 6 are taken from Scliziider*ia paper referred to
below.

Si02.........

A120O.... ...

Ctjo .......
K2 0 ........
H20 ...... .
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The hornblende tQus belongrs to the class of basaltic
hornblendes, and not to the barkevikites as might, be
expected. lIt contains, howvever, proportionately more of
the iron in a ferrous condition, together with somewhat
less alumina and a somiewhat larger proportion of aikalies
than niost hornblendes. The umisually high extinction
for a hornblend of this c]ass wvhich it possesses is probably
connected with the highi content iii ferrous iron, since
Schneider' has shown that thie extinction increases with
thie increase of iron in. this state of oxidation.

.Pyroxene.-T bis minerai1 occnrs intixnately associated
and often iiîtergrown with the hornbleilde, both minerais
frequently holding many inclusions of magnetite and
apatite. it is very paý.le-grreeniishi in color; with no-per-
ceptible pleochroism, but xvith a mnarked dispersion of the
bisectrices. It is usuaýlly hypidioinor-phic,bit is requenltly
idiomorphic, showingr a distinct cleavage parallel to the
pinaoids, but sually none parallel Vo the prismatic faces.,
lIt belongrs to the variety of diopside-like augites whichi
occur in, rocks of this class. The extinction is high,
reaebing 45'.

Biotite.-Thflis is deep-brown and almnost idenitical in
color with the hornblende, and is strongiy pleochroic,
c yellowishi-brown, and a deep-brown. It occurs inti-
iately associated with the hornblende and augite, and
also frequently as a border around the iron ore. While
uistally present ini comparatively small amout, in the
frner-grained essexite forming the summit of the moun-
tain it is mnuch more abundant than the hornblende. In
this variety of the essexite, both. the mica and the
hornblende often possess a poikilitie structure owing to-
tli. presence of numerous inclusions of plagioclase, whieh*
mineraI also often penetrates the individuzls of biotite and
hornblende in thefoini of well-developed crystals.

Olivine.-T hi s species is found in the finer-grained
variety of the essexite at the suimmit of the mountain,
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and wCas aiso observed in the thin sections fromi the
essexite at Quie point on the easb side of the mnountain not
far from the sununit. It is very pale-green in color and
occurs as littie grains incelosed iii the biotite and
pyroxene.

Plagioclas.-ihe plagioclase iii the rock lias weli-
developed, lathi-like forns and is, aliost without exception,
exceileiitly twinnied according to the albite lawv. Twin-
ning accordiîîg to the carlsbad and pericline iaws is also
very conîîinoni, occurring in the same individuals which
show the albite twi*lning. The laths of plagioclase can iii
a few cases be seen to be distinctly. twisted, evidently
owing to pressure exerted upon themn by other crystals
during the consolidation of the rock, sixice the rock wvas
submitted to no dymainie, action subsequent to 'its
crystallization.

As before inentioned, ail the plagioclase individuals are
not of the sanie dimensions. Tihere are larger laths
associated with the large hornblende crystals, and between
these are smaller lathis. The two sets are not, however,
sUfficiently wvelI marked to cause the resulting, structure
to be classed as porphyritic. The plagioclase in the rock
is flot ail of the saine composition, but varies somnewhat,
even in the saie liand specimen, ranging from anl
extremely acid labradorite to an oligoclase. It, however,
is clîiefly andesitie. Its character was determined by a
large mnnber of extinction mneasurements carried out on
the aibite twins, as well as by Micliel-Lévy's niethod, whicli
can readily be applied owing to the fxequency of carisbad
twinniiîg iii associationi with aibite twinning. These
deternîinations were extended aîîd checked by a number

tof specific-gravity deterîninations and separations by
means of Thoulet's; solution. The larger plagioclase
individuals were fomnd, in the case of the rock on the
north-east side of the mlountain 320 feet above the plain,
to be somewha,,t more, basic than theý smaller crystals,
lîavingr the eoniposition of a basic andesine, whule the
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latter ranged in character from, andesine to oligoclase. In
this case no feldspar having a specifie gravity of over 2.65
was found to be present in the rock. Again, in the rock
of one of the quarries on the south side of the mountain,
the large r feldspars tested by Michel-Lévy's method were
found to have the composition of a very acid labradorite,
Ab, An,. The resuits of a separation of the constituents
of the rock by Thoulet's solution showed that the feld39par
was almost ail andesine, aithougli it vaxied from Ab, An,
to an oligoclase. A rystai exaniined by Mr. Wright in
Prof essor IRosenbusch's laboratory gave on P an extinction
of 51-61 and on M about 111, showing the feldspar to be
on the line between àndesine and labradorite. A very
small aniount of orthoclase was aiso present, forming a'
subordlinate accessory constituent. That there is a

-variation in composition even in the same individual of
plagioclase is indicated iii many cases by rnarked growth
riîigs with different extinctions iii the different rings.
The smaller plagioclases, although twinned in the same
manner as the larger, usually have the twinning
developed in a Iess strikingy nanner. A certain propor-
tion of the smaller grains are also, untwinned, but most of
these must be identical in character with the twinned
feldspar, siîîce the separations show that while orthoclase
is often present it occurs in only extremely small amount.
Dr. Sterry Hunt gives' an analysis of the feldspar from
the essexite of Mount John son (calledl by himr diorite)»
Thiis is as fo1lovs:

Sio.,-----------20
A1203- - - - - - - - - - - - - 22.60
Fe.O. - - - - - - - - - - - - - - .75
Cao 3.96
-NaqO-------------7.95
K20--------------1.80
Volatile-------------.80

99.91
Sp. G. =2.659.

i Giology of Ctiaia. p. 4-17.î
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This feldIspar lias the specifie gravity and general coin-
position of an acid audesine, ,,altlioiighi the hig-li content of
K0 0, miay possibly indicate the preseîîce of soine, potash
Ieldspar as an intergrowthi.

.Nepheinze.-ýTluis is quite subordinate to the feldispar iii
amount. Lt possesses the iusual low index of refraction,
wvitli extinction pa,,raliel to the cleavages, Which. latter ean
usually be men. Lt is sometimes quite freshi, but at other
times is found more or less comipletely altered to t
minerai -%ichl occurs as littie flbrou.s bundies, shiowing
strong double refraction and parallel extinction. The
fibres usually haea more or less distinctly parallel ar-
rangement. The minerai remnaiins practicaily unaltered
wheu treat-.d, wvith concen trated hydrochiorie, acid for
twenty minutes, aithougli the nepheline iii which it is,
imnbeddedl is destroyed. It is either muscovite or kaolin.
The neplieline is allotrioniorphic, and occurs chiefly iii the
corners between the largrer crystals of Ieldspar and other
minerais, and i.s p)enetrated by themn. Lt is especially
abutidant in those portions of the rock whichi are ricli iu
the dark-colored constituients. Whien occurring iii this
inauner it aperw thei sodalite, to bave been tlic last
constituent of the rock to crystallize onit. Lt is ustially
mucli more audnthan the sodlalite. The nephieline
also occurs ini places as irregutla-ýr-shiaped ]ath-like inclu-
sions in the feldspar.

Sodalilc is îismally, althougrh not invariably, present. Lt
strongly resemibles tlic nepheline in appearance and shows
the sanie alteration produ-,. Lt is, however, quiite
isotropie. Like the nepheline, it occurs either in the
-paces between the other minerais, cexnenting them to-
gether, or as inclusions in Uie feldIsp.ars,.

Apite.-Thie abundance of apatite 1$ a distinct featuire
in this, as in similar rocks occurrinig elsewvhere. It is
always present and Nvas the first constituent to crystallize
out;, beiurg found iii the forni of iierfect hexagonal pris
with double pyramidal ternîinations iiînbcddedl in the iron
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ore. It also occurs ini the sphene as well as ini the ironi-
mnagnesia coinstituenits, ini the nephelinie, and also, althoughi
inuch less frequently, ini the feldspar. Its large ainount
is showvn by the highyl percentagre of phiosphorie acid iii the
arialysis of the rock, 1.23 per cent. Aiiothier specimen of
the rock ini whichi the phiosphorie acid wvas deternunied by
Dr. B. J. Rlarrimgtomî gave 1.01 per cent. Thiese figures
represent -9.79 per cent. aiid 2.35 per ceiit. of apatite, re-
spective]y. It is uswally soznewhat turbid froni the
presence of mîinute dust-like iîichîsioiis.

Ofagttite occurs chiefly inclosed iii thie ironl-magnesia
coiîstitueits, but is occasionially found in the feldspar. It
is black, opaque, amîd highly inagnetie, anîd is usually
allotriomorphic, but occasionally presenits an approxina-
tioni to definiite crystailiine outhuie. As sliownl by time cal-
culation of t.he amalysis of thme rock, this ironl ore contains
a considerable perceiltage of tit-anie acid.

Spke7ze is not found iin ore thail onie-haî,f of time speci-
mmens examne. Wrhen 1)r~eeit it is not very abuifdant,
aud iisually occurs as well-defiined 'vedge-shaped crystals,
ofteii of conlsiderable size.

Iii the a.ccomip.aniyitig table analyses are given of the
nlormlaI essexite -%vic fornis the greater part of Mount
Johulsonp aiid of the fIhîer-grainied olivinie-bearing- 'variety
of the saine rock fouind at the sumiimit of the mountain.
For purposes uf comparLson there is presented iii the saine
table thie anialysis of the essexite frorn Shiefford inuntaini,
w1uielm belongs to the saine Moniteregian province, togiether
with analyses of thie origial essexite fr0111 Salemn, Mass.,
mnd of allied rocks froin twvo other localitie-s. A partial
anialvsis of Ulie transitioiîal rock bet.weeni the essexite aînd
the pul-askite of Mount Joluson is also given. For te
axialysis of tihe Mount Johnsou essexite (jNo. 1) as wvell as
for that of the associatùd pulaskite, -%vich is given belcw,
1 amn idebtei to Professor Nlorton-Erans, ivhdle icî
anii;dyqis of the olivinie-beariug- variety of tlie essexite

(N.2) was miade for ime lw Mr. M. F. Comior. Tiie
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xnethods recommended by Ffillebrand and ernployed in
the very accurate, analytical wvork carried out in the
laboratory of the United States Geological Survey were
followed by both anal ysts, and every precaution ivas
taken to insure curacy.

siO . ..
TiO2 . . . . . .

Fe.0O ...
FeO .......
NiO+CoO':
1111O.......
mgO ......
Cao .......
]3a0..*......
Na.....

cf . .......
Cl. .......

Total .... .1

4S.S5
'2. 47

12.38
4.29
4.94

Dlot det.
0.19
2.*00
7.98

5.44

not det.
0.6s

48.69
2.71

17.91
3.09
6.41
0.05
0.15
.3 OG
7.30
0.08
5.9.5
2. -')6
1.11

not det.
0.95

99.1f6 1 100.02

53. 15
1.52

17.'64
3.10~
4.65

not dot.
0.46
'2.94
.5.66
0. 13
5.00
3.10
0.6.5
0.07
1.10

99.S4

IV

46.99
'2.92

17.94
2.56

noV det.
trace
3.22
7.85

none
6.35

0.94

99.60

V VI

47.67 .50.40
... 1.17

3.65 1 5.5
3.85

n.. ot det.
0.2S 0.77
6.35
8.03 6.77

4.93 6.24
2.97 2.56

0.09

.3.82 ..

100.15

1. Normal esscxitc (andose). Mount Johnson, Quebec.
IL. Olivine-bearing essexite (essexose), M.out Johnsoni, Quebcc.
III. Essexite (akcrose), SheiTord inountain, Qucbec, (Aerican

GéoIogist, 1901, p. -201), <with CO..0.39 and SO.,0.2S).
IV. Essexite (csscxosc), Salein Ncck,, Saleils, NMZLS. (WVashington,

JOUR. GEoL., 18199, p. 57).
V. Theralitc, Elbowv Crcek, Crzy Mountains, 'Montaua.
VI. Rock forzning transition froin essexite to psnlaskite, 'Mount

Johnson, Qucbcc. (Partial analysis. The iron prcscîit i.'i ail ca1culated
as F CO.)

The analyses (.t\oq. L and 2) of thle two varieties; of the
essexite from Mount Johnson eau bc readily calculated
out so as to showv the quantitative iieralogical coinposi-
tion of the rocks.

he calculation of the odc-rrelative pi'oportion of
the inerais actnally present gives the followingl resuit:

Qu C.fltz Ckzsf/?caioiz of l.q;coai.9 Rlocks (C.I.P. WK) (University
of Chicago P'ress, 1903), p. 147.
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Albite...............
.Anorthite ............
Orthioclase. ..........
Nepheline............
Kaolin ,.. .. .. . .
PyroxenP .... .......
Hornblende ....... ....
Biotite ..............
Olivine ....... .......
MagneLite............
Ilmenite ........ .....
Apatite........

'Witer (hygr.) ........

20.2366 45
9 47)ý
'3*0 9k 1 7

.78)
6 29
7.05
12.04

none
5.681 9.5
3.5

2.6S
.58

99.39

293.11 4 7
1'2.54 I
11.121.9

4.08
2.84

S.47
2.59

.S.-

99.98

li the case of 'tNlo. i. the prcenCIt-age ierliclcoin-
positio' Yiveil expresses exactly the ellical coilpositiol,
of the rock, except Quit it requires 0.O0i per celnt. of FeeO
il, exCess o? thau showii in the aualysis. Ii INo. -9 the

agreemen t is conipleLe.
The calculation further demonstrates that the phigi-

oclase lii the case of No. 1 is a trille more basic,and iin the
case o? NL\o. 2 a lit>tle more acid, thaln Ab., Aii, wvhieh as

bsbeenl State1, is Sh)ONwu by Lhe optical character au'd by
the specifie gravity o? the feldspar to repre-sent its average
coiiiliMns4itioii in these rocks. The amount of orthocclase,
recoguized ln thin sections also appears as muientioned ln
the description of the rock. The mepheline is iii places
soniewhat altered to a mninerai re!ienmbllingr kaolin. The-
sinall percentage of kaolin showi by tbe calculatioli Ilias
therefore beei added to tUe nepheline in ex.\teildiîn;t the
table.

Iii order to fix the position of these rocks in the
excellent svstem of elassification recently elabr'rated b3y
Messrs. Cross, IIilg,1inssonl, aud WabuLn a to
deterinine the naine which should Uc given to these rcs
if their precise chiaraetrcr is to lie decignateci, it is neces-
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sary to caleu~late their normns. Thlese hiave been found to
be as foilows:

No.l1 No. 2

Albite .... 35.63 28.62)
Aziorthi.te. 23.07 69.S2 14.23 57. 0
Orthoclase 11.12~ 15.05
Neplieline. 5.40 11.83

34 CaO iO., - 3.94)1 53 CaO. SiO., - 6.15 120Diopside.. 7 Fe*O. SiO., - .92 7..-6 ]SFeO. SiO.. - 2.3 103
27MgO Si 2 -2735 M1gO. SiO2  - 3.50

Oliin.. ç6 Feo. i SO. - .6 21 FeO. SiO., - 2.14~
Mge ite 23 NgO.ý SiO.,- 1.61 J 62 42 MgOj SiO.. 2.94> 4.4

Ilmenite . 4 71 5.01
Apaite... 2.68 12.59
Water.... .68 .95

IBaO--=?.03, Excess FeO=.07 .15

99.33 99.95

No. 1 thuns takces the followiiig position in teclassi-
fication ini question:

Class II, dosalané.
Order 5, gernianare.
Rang 3, .andase.
Sul>rang 4, andose (gr.td=poliinitic.)

Its precise desigmation would be iellelince-beaing gra7to-
andosc or in some, cases ncphinc-bearing tyraclio-andt(osc.

No. 2. lio-vever, belongs to the xxext ordler andf is dom-
aikan'lie. Its position is as follows:

C1ams II, dosalane.
Order 6, norgare.
Rang 2, essexase.
Subirang 4, essexose (grad-z-prepolic.

It would therefore bc ternedl za ilej>1ine-1baring grano-
escxose. It is therefore seen tliat Mie esexite front the.
Central Portion of MoN1unt Johnson (N\o. 2) is îracticaby
idlenticzl in chatracter -nndf composition wvith thie. essexite
of the original locaJity of Salemi, M1ass. (Axialysis IV),
wvhiIc the outer andose is poorer iii nepheline aud lias a
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soinewliat larger proportion of lime as comipared with the
aikzalies.

The proportions of the several mninerais present in thin
sections of the specimnens analyzed were Mien deterzù ined
by the systein of diametral nieasuremnents proposed by
l{osiwal. I each case over 500 average diamneters were
measured instead of 100, whiclh latter nimber Rosiwal
conlsiders Lo be sufficient. The ineasurements were, how-
ever, confined to a sniall number of thiii setions, namely
two ini the case of NLo. 1, and four ini the case of No. 2, it
beingr considered advisable to use only sections cut from
the, actual specimien fromn whiichi te material for analysis
xvas takzen The resuits obtained were as follows:

No.I1 No. 2

Feldspar ....... ...... 63.77 per cent. G4.06 per cent.
Nepheline ............. 6.12 " 6.16
Pyroxene.......... ... 9.26 " 13.60
Hornblende ............ S.06 " 1.129

I3obtc.........211 " 4.07
Olivile.... .......... .... 1.40
Iron Ore ........... 8.56 8.10
Apatite ......... 2.12 " 1.29

100.00 " 99.97

Ili the case of No. 1 the restilts are substanially the
same as the calculated mode except that there is about 8
per cent. more pyroxene and a corresponidiingiy sinaller

proportion of feldspar. Thiis relatively ]ighi proportion
of pyroxene is mmîsual, thie exaimation of tin sections
of t1je rock for varions p(arts of the mount>ain showitig
that, as lias been st.ated above, axxd as is showîî also, by
thie calculatiomi of the mnode of this specimen, there, is
usuially a -prC)onderailce of hornblende over pyroxene.
Ini the ca-se of No. 2 Ulie chief differeiic. betwveen the
values mleilsured elld the calculated mnode liesq ini the rela-

tieyhgher proportion of feldispar and lower proportion
Iérh.i-. K. K. Geol. RdhçwL(Xicti, ISOS), p. 143.
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of nepheline in the former. In this rock, however, iù is
very difficuit Vo distinguish tie nephielinie fromn the feldspar
in every case. These discrepancies indicate that in apply-
ing Rosiwal's method to comiparatively coarse-grained
rocks such as these, especially if there be any tendency
to irregrularity in composition, a considerable number of
thin sections should be employed in order to obtain a true
averagcfe of the rock as a whole.

For purposes of comparisonl the analysis of the essexite
fromn Shefford Mountain (No. MI) lias been reduced to its
normnative formi and the position of the rock iii the
Quantitative classification determined. It is found to be
as follows:

Class II, dosalane.
Order 5, germnanare.
Rang 3, mnonzoxiase.
Subrang 4, akerose <grad = polnitic).

It thus, in composition, occupies, ini a nainner, -a inidd]e
place between the essexose aind andose of Mount Johunsoin.

TuE l>ULASIT.-T1iiS soda-sycuiite which, as above
mentioned, formis the outer zone of tue mioutinti, girdliing
the essexite, is less abuîîdlant than the latter, and difféirs
grreatiy fromi it in appearatice. This dilTerence i5 duc1
chiefiy to the fact that it is inuch ligThter in color, being(
pale-yellow or bull' instead of dark-gray, the ligliter color
beinig due to the very silall proportion of iron -m1agn'1iesù-L
constitueîîts preseiit and the mnarked preponderance of the
feidspars. The rock also lias a more massive structure,
the finidal, arrangement of the constituents often metd
wvith in the essexite beingr absent, and it weathers iin a
somiewhat different inanner. It possesses, moreover, a
species of porphyritic, structure, owiin to the developineut
of the feldspar ini two formns; firest, aýs stout prismns, up to
l0 mrn in diaineter, xvhich are liglat-gra, iii color and vv'rv
abundant ; and, seconldly, in the forni of sinaller laths of ît
yeliow or buff c'ilor wvhiel, iii associationi withi the ir-oîi-
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magrnesia and other constituents, form a sort of ground-
mass in the rock.

The constituent minerais of the rock are biotite, horn-
blende, (pyroxene), soda-orthoclase, nephieline, sodalile,
aatite, magnetite, and spheng. The diarker constituents

are ictentical in character with those occurring, in the
essexite, and therefore do not require to be, described
aglain. Not only are they as a class much less abundant
in this pulaskite, but the mnica here preponderates, being
the prevailingy iron-niagnesia constituent, while the horn-
blende is miuch less abundant and the pyroxene is entirely
absent. It may be noted, however, that the hornblende
sometimes possesses the greenishi tint referred to as
occasionally seen about the borders of the, horniblende
individuals ini the essexite, inclicating probably that, the
pulaskite magmna being richier in soda, the hornblende
crystallizing out of it lias a tendency to take up this
elemient more abundantly.

17oc fcldspar in the pulaskite, as hias been imentioned,
occurs ini part as stout prisms and in part as smialler lathis.
The latter usually have a somewhiat cloudy appear-ance
under the, microscope, probably owiing to the incipient
alteration. The largrer feldspars are whiat is commnonly
described as soda-ortiioclase. When examineci under the
mnicroscope they are seen to be coniposed of very minute
intergrowths of two, and ini sone cases perhaps evenl
of three, different feldspars-causingç thcmn to present
betweeii crossed nicols a miottled appeararice. These
several feldspars have soniewhat diffèrent indices of
refraction, and frequently -%aider ai high power, where twvo
aire present, one of thein can. be seeiî to possess a very
miinute polysynthetic tNviinig, while the othier is un-
twiinied. The relative proportion of thie several feldspars
present differs ini diffèrent grains. The individuals as a
wvhole occasioiially present tie fornm of carlsbad twins, but
usually have the appearance of simple crystals, and
1'rofessor liosenbuscli, to %vl)oii sections of the work were
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submnittud, coîîsiders the feidspars conlposing tlîem to bu
inicrocline, anid iii part îiciroclixîe-icrolpertliite, wvit1î
probabiy soine anorthoclase.

The specifie gravity of thiese phienocrysts wvas deteî -
mined i ie he case of tWo land speciniens of the pulaskite
froni different parts of the mountaiîî. hI the firsCof thebe.
three specinîis of the feldspar were found to hiave specific
,gravities of 2.62, 2.609, and 2.603, respectively; while iii
the second, five specimels of th ýcfeldspar were selected
aîîd found to, have specifie gravitie2 lyiing between orthu-
clase anîd ai«bite, whichi bears ont the resuits of tlîeir
inicroscopic study.

Thie sniailer latli-shaped feldspars, aIthoughi more
freqýùeriLly comiposed Of a siigle species, often showv ani
intergyrowth of two feldspars, as described in the case of
the phienocrysts. Separations of the constituentU of
several species of the rock by iileaiî,s of Thoulet's solutioli
show that thlese smaller feldspars liave a soinxewhiat lower
specific gravity than the phenocsysts. Thius, while tie
specific gravity of the phienocrysts lies between 2.591,
aîîd 29.62, that of the sm-aller feldspars is between 2.591
and 2.56 ; tlîat is to say, thie snialler feldspars appruachi
miore nearly to pure orthoclase iri composition. Tlicy
consist cliiefly* of minute intergrowths of orthoclase withi
albite, or of eitIîer of these wvith microcline or anortîoclam..
No limne-soda feldspar could be recognised iu aily specinicn
of the rock

Nophetline and sodalite.-Thlese îxinerals are quite sub-
ordinate in anîount, aithougli thiey are seen in nearly
every thin section. Both minerais present the saine
charaeters and occur iii tie sainîe way zas the essexite,
lyimg clîieffy in the corniers betweeîî the utiier consLituvitý
being penetrated by the latter, but also occurriîig as
inclusions in the feldspar. They are, as a general ridle
nîucli altered as, tu the minue decoînposition pruduct bt-i
iii liephieline i la te essexite aind whîich is as lias bc
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]fentiollec, ei ther kaolin or muscovite. Probably botlî
tire present.

Ayptfe is present in considerable amotint and in the
formi of perfect crystals, occurriig chiefly ini the mica,
horxubIende, and sphe.

The iron, O?2' and sphene present the sanie characters as
in the case of the essexite, but the latter miinerai is
re]atively more abundant blian ini that rock

An analysis of Lis pulash-,Iite is given in the accom-
paiiyiing table togrethier with analysis of the pulashite and
the nordniarkite of Shefford mnoin tain described by
Dresser. Aiia, lysis of tbree ai lied rocks froin other locali-
ties are added for purposes of comparison.

Vil VIII lx X xi XII

SO.....I57.44 59.96 65.43 56.45 59.01 60.03
TiO ........ t 1.97 066 0.16 0.29 0.81
A10 .... 19.43 19.12 16.96 20.08 18.18 2 0.76

F.0..... 1.69 1.85 1.55 1.31 1.63 401
Fe.....2.70 1.73 1.53 4.39 3.65 0.75
NiO..... 0.25 0.49 0.40 0.09 0.03 trace

NMgo ......... 1.16 O065 0.22 0.63 1.05 0.80
CaO .......... 266 224 1.-36 2.14 2.40 2.62

'l.....ot det. .12 110l>" ... .08
Na2O.......648 698 5.95 5.61 7.0.3 5.96
K,0.......4.28 4.91 5.36 71.)3 5-34 5 48

P, 5. . . . . 0.60 0.141 0.02 0.13 trace 00
sO.% ........ not dut. 008 006 ...
CI........... trace 0.14 0.04 043 0.12
11,0......1.03 1.10 082 1.51 0.50 0.59

99.69 1100.17 99.86 100.19 99.98 101.07

VIL. PI>uaskite (laurvikose>, Motint Johnson,' Quebec.
VIII. Fu.laskite (laurvikose), Shiefford mountain, Queblec.

(Americcan G'eologist, 1901, p. 211).
IX. Nordmarkite (nordxnarkose>, Shefford mountain, Quebec.

(1iid., 1901, P. 209).
X. Soùalite sycnite, Square Butte, Montana (differentiation pro-

dict of shonkinite).
XI. Uinptekite, Red Hill, MNoltonhoro, New H~ampshire.
XII. Pulaskite, Fourche muUntain, Arkansas (originial locality).
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The mode of the Mount Johnson pulaskite (No. VII),
calculated froin the analysis griven ab.>ve, is as follows:

Albite - . - - 48.*73
Anorthite - -3. 06 74.03
Orthoclase and microline - 22 24 1
NeplieIine - - - 2.56
Kaolin - - -4.96

lJornblende - - - - 5.08
Biotite - . -6.29

Magnetite 1.86. 1 2.76
11nenite 0.91f
Sphe'ne-------------2.35
Apatite - - - -1.34

XVater {hygroscopic) - - 0.30

99.68

This proportion of the varions minerais expresses
exactly the chemical composition of the -rock as presented
by the analysis, except that a very small excess of silica,
aniountingr to 0.06 per cent., is required.

Tie calculation 'shiows clearly the fact, ascertained by
the study of the thin sections of the rock, that a consider-
able percentage of sphene is preseht, a minerai whici -does
not occur at ail .n the essexite.

The anorthiùe is probably in combination with the other
feldspathic, constituents in the form of anorthoclase. The
calculation also brings out clearly a point already
mentioned, namely, tliat iii this rock the nepheline 13
niuch mnore highly altered than in the essexite;- as showvu
by thie ýamount of kaolin present. Thiskolnhoe',
is not entirely derived froin the alteration of thc nepheline,
but appears as a haze through ail the sinaller feldspars,
and hience in the extension of the resits sho'Ild he
assigned ini part to the nepheline and ini part to tule
feldspar. It is, of course, impossible to ieasure the
amount of kaolin present by Rosiwal's method, occurriiig,
as it does, distributed througrh the sections iii the form of
extreniely minute individuals. If, however, the amoinit
of nepheline given by the Rosiwal measurenient be
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correct, namely 4.40 per cent.-and this, of-,course,
includes both tlie unaitered minerai and that filled with
deoxîposition prociucts-then 1.84 per cent. of the'
kaolin bas been derived from the alteration of the
nepheline. There wvill thus remain 3.12 per cent. of the
kaolin which bas been derived fromn and measured up with
the feidspar. If this aniount be added to the feidspar found
by calculation, it xviii increase the proportion present to
77.10- per cent., which is within 0.09 per cent. of the
percentage of feldspar obtained by the Bosiwal measure-
ment.

The normn of the pulaskite,

Albite .

Anorthite-
Orthoclase -
Nephieline-

Corundum -
Maguetite-
Ilinenite-
Apatite. -

Water

is found to be as foliows:

- .9.7.3 85.6]
- 25.58)

* 2.56
- 2.0312.54

- 0.41
- - 2.55

1.34
- 1.03

99-84

Its position is, therefore, as follows

Glass I, persalane.
Oraer 5, canadare.
Rang 2, pulask.se.
Subrang 4, laurvikose.

It should thus be termedl a groeno-laurvikose, or possibly,
ini view of its soinewhat poryphyritie structure, a grano-
phtyro-laurvilcose. The proportions of the several minerais
presenit, or mode, as deterinined by Rosiwai's mnethod were
as follows:
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rieldspar - - 77.24 per cent.
ýÇcphe1ine - 4.40 "

Hornblende 5.37 "

Biotite - - - 7.08
Iroii are - 1.81
Sphene ---------- 29
Apatite- -- .81

100.00

For purposes of comparison the analysis, of the piîlaskite
(.%t. VIII) and of the zîordmnarkite (N«Lo. IX) of Shefford
inountain were calculated into their respecti-ve norrns and
the position of these rocks ini the xîew systein of classifica-
tion determined. The pulukite (No. VIII) is found to
have tAie followingr position:

Clasa 1, persalane.
Order .5, canadare.
Rang 2, pnIatwkase.
Subrang 4, Iaurvikose.

The nordinarkite (N.o. IX), howvever, is peraîkalie and
mnust be classified as follows:

Class I. persalane.
Order 5, canadare.
Rang 1, xiordinarkase.
Subrang 4. nordmnarkosc.

It, however, lies just 0o1 the ie betweeu i ordiiiarkosc
and phiegrose, and mighl Us be best ternied a nordmar-
kose-phiegrose.

It is tlîus seen, that, tie rocks froni 1%ounit Johnson and
fromi Shefford mountain wvhich, following ]Rosenbusclî's
classification, bave been called pulaskite, and %vii in
hils new schienie, of classiafica-ýtioni are pulasliase, are ahinost

identical in comupositiQon withi one another and %vitli the
.torweginan laurvikite, and the nordmiarkite of Shefford
inountain is, very Close iii Composition to the nordmarkose
of thie original Seandin-aviail locality.

Diagrams showinrg the Composition of these Several1
rocks are presenteci in Fig. 4.
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Tirs TRtANSITION itci.-As lias heeiî ziîetîîiuxid, Lucre
iiiterveiîes ini Motnut
border anîd the cenitral
Consistilic of a
rock whicli is dark
il) color auid thius
resenibles the es-
sexite, but wlîich
is clhar-acterized biv
the pre-seiicu of

lage 1orpliyritie

as Iîmuclî as LWO
iclies ini lent ,tli, of

I)CilIiar forîîî scat-
teredl Lhirouii, itand
ofteil arrange , vt

Lhieir larger axes ini
tic saie direction,
Qusg«ivingc a Iluidal

app~~aceto t;he
rock. This rock
coîîtaiîîs a larjge
proportioni of thie
saine iroii-imagiiesia 4

mninerais, more es-
p)eeilly the liorn-
blende, found in the
i!ssexite, and passes
over gradually into

Johnsonî betwveeiî tuIe Pullaskite
inass, of essexite a, triansitional zone.

rio
C:OD

lu:. 4.-Diagraznmatic representation of*
the cheinicai composition of the severai rocks
cicscrilied.

No. 1. Lfturvikosc-1onnL Johnson.
No. 2. Laurvikosc-Slieffordiiountain.
No. 3. Nordinark-osc-*Slifford mountain.
No. 4. Andose-M1ount Johnson.
No. 5. Essexoso-Mlount Jolinson.
No. 6. Andose-Slhefford inountain.

tlîis rock. Its passage into the pulask•te, is rather more
abrupt and is mnarked éhiefly by thie almost entire
disappearance of the dark-coloured coîîstituents above
îîîentioned. There is, howevcr, a continirous transition or
passage fromn the pulaskite tlîroughi this intermnediate rock
into Mie iîmner essexite of the. mounitaiîî.
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This transitional rock is composed of the same
minerais as the essexite with the exception of thle feldspar,
wvhich. consists in part of the soda-orthoclase characteristie
of the pulaskite, and in part of thie plagioclase (in this
case oligroclase) whichi forins the feldspathic eleinent, of
the essexite. It is thius iii mineralogical composition
intermnediate betweeîî these two rocks, althoughi, as above
inentioned, being richi iii the dark-coloured constituents, it
mor'e closely resembles the latter.

The large feldspars liave frequently a pectihar crystal-
liïe forin grivingr to the inierai, wlien broken across, a
perfect hiexagonal ontdine. The six faces represented in
this forii are apparetitly T, L, ýand M. The crystals hold
inany littie incbiasions of pyroxeile, biotite, hornblende,
nula!.etite, sphieie, and nephieline, of ten reg iîlarly arrancged
so as to grive a zoniai structure to the feldspar individnal.
The specifie, gravity of twelve smnall fraýgmients of tAie
feldspar of these large crystLls, collected froiii a locality
0o1 the southern side of thle mounitain and as free as
possible froiîî ail inclusions, ivas deteriiîied. Tie specifzc
gravity of îinie of these lay between 2.59 and 29.60î, while
that of the other three was betweeî :2.6*25 and 2.62S.
This shows tAxe feldspar in the former case to, be identical
wvith that of the pulaskite, while in the latter three the
specific gravity lies between that of albite and oligoclase.
The soinewhiat greater spee'. gyravity iii this case niay be
diiq iii part to inclusions of other inierais. A separation
of the constituents, of the rock showvs, however, that, a.,
above inentioned,a considerable, amnount of oligroclase iq
reahly present. The feldspar inidividuals, both grreat and
silall, usutally showv iii thin sections the iinottled character
due to the intergcrowthi of different species, described iii
the pulaskite. A partial axialysis of a specimni of thi-
intermediate rock, froîn the soiffl sie of the 111111tain, i-.
given iii the accoiiipanyiiug taule of analyses (No. VI), ou
page 20 As wiIl bce seen, iii chiemical comîpositioni --v
NvehI as ini nineao a Character, it occupies at positi.'!'
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interra ediate between the essexite and the pulaskite,
occurring on either side of it, thus representing an
interniediate zone in which the differentation ivas not
quite completed. It is, however, rnu.ch more nearly
allie&- to the essexite, being aikalicalcie and dosodie, and
altlîough in the absence of a complete analysis or detailed
ineasurements its position in the new classificatian cannoL
be deteriinined with absolute certainty, thiere is very littie
doubt thiat it also, like the essexite adjacent to it, is an
andose.

DYKEs-.-A feature in connection with Mount John-
son, and one possibly connected. with. its sornewhiat peculiàr
structre, is the alinost entire absence of dykes. Tliese
were fouiid only ini two places, and in both cases thle
dykes -%vere small ini size. The flrst of these localities is
on the niortlîeastern. margin of the intrusion, wliere the
dyke occurs. ini association wvith and prob!Lbly cuLting the

horstoe. t ws fiu aslage ancgular blocks in the

heavy iiiapie bushi which hiere covers the siope of the
mlonulithi, but is unidoubltedly iii place in the inuniiediate
viciniby. The rock is v'ery darkz gray ini color anid very
finle iii grain, and beloings to te canîptonites. It lias a
porphyritic structure, the very nuinerous phieiocrysts
consisting of hornblende and pyroxene. The hornblende
phienocrysts are deep-brown in color and strongily pieo-
chroic, the inierai. beingr the same basaltie hornblende
described ini the essexite. The pyroxene of the phieno-
crysts is pale purplishi ini color and showsî a marked dis-
persion of the bisectrices. Bobli minerais have very
perfect orystalline formus. Tie plag«ioclase of the rock is
vcry basic in character, as showNv by its highi extension.
The rock resembles very closely certain occurrences found
iln Moiint ~yl Thie size of this, (yke is not knowvn,

but it probably lia flot a width of more thani a. foot or two.
Vhe othier dykes occur on te southeastcrn slope, of te
illounitain by the side of the road leading down froin te
quarries hcere. At titis locaiity there are four sniall
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dykes, the ]argest oiily a foot in wivith, etitting the
essexite. These are ail very flne ini grain aud imucl
decounposedI, but represent twvo varieties of rock. Two of
Che srnal]est are coinposcd of îa caunptoute consisting of a
grouxxduass of browisîI liorublende and pl.igioclase, with
lathi-sbaýpedl plagioclase phieuoerysts. The other two
dykes consist of a ru.i-ty weatheringr rock. muade up of
feldspar Iaths and a imss of pseiffomnorplis of limuouite

.* O e;~5e

Fin. 5.-Quarry in andose, 'Mount Johnson, showing vertical flow
structure on right.

after seine prismatie ininerai, probably either ;ecgeriii or
arfvedsô'nite. Professor Rosenbuseh considlers it to be a
highly altered tinguaite or siilvsbergTite, probably the latter.

The several dykes, wvhile smail and unixuportant in
theruselves, are of interest iii that they present the
petrographical types regularly associated with the aik-a-
Une ri:i intrusions of the class represenLted ini Mkýouîut
,Johnson.
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Tite 3Ir-ucture of ifoinît Jo7tiîsoni.-Thie structure of
the mouintain andi tie character of the rocks coinposing
it also tlhrow soie Iight 011 the question as to whiere thic
d;flèreiîtiation took place. Iii course of conversation
withi the fore îian of omie of the quarries in the essexite on
the lilak of the mnomntain, the wvriter ivas iîîfornmed !)y
iii Qhat Moun 1 -Johiiîsoi coîîsisted of three layers of

horizontal rock; a fiuie-gyrziîiied one on top, below which
wCas blie coarser-grraiiie(d rock of~ the quarry, and beneath
tlîis a, spotted variety. Etach of tiiese layers, hoe con-
sidered, weuit throughi the inomitaiiî horizoiita-lly anid
coul be secîî outcropping at thieir- respective levels on
every sidle. Tlie three rocks referred to were, as will be
rlecogli zed, the fine-grained essexose, the andose, and. the
transi tioual, rock below tie latter, respectively. The
pulaskite moie lie hiad iiot noticed, it, being at the base
of the nouiitain and in nmn11y Places more or icss covcrcd
with falleiî blocks and talus. If this wiere the truc inter-
pretation of Uic structure, the mounitain would liavc to ho
consideredl as tlie r'emnt of -a laccolite Nyhich hiad been
intruded between the horizontal Silurian strata and which
liad subsequiently beeil almost entirely renioved by peri-
plierai denudation. This lias been shownl to be tic truc
e.xplaîîation of the origrin of sorne of Ltme occurrences, for-
iiierly supposed to bo iimtrusive, stocks, iii the western
portion of tlic United States, anîd it wvas at first considered
as a possible explanation of tlie origin of Mount Johnson.
A careful examiiation of tic nounitaini, however, shows
tlîat stich ani r Plair of its origin is untexiable, and
tîmat iL is a truce neck, due to the fillingy up of a nearly cir-
cular perforation in time horizontal strata of Lime plane, by
an tipward iinoviing miagma.

The evidence of Luis is to bc founid in the direction of
Lihe banding or Iluidal arraurgement of tic crystals in the
essexite already referred Lo and showm in Figc. 5. This
fluidal arrangement is seen ini nîost large, exposures of the
essoxite andi wiflî especial distinctiiess in Lime gyreat faces,
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of this rock exposed in the quarries on the niountain side,
and it is always .vertical, shiowing that the inovement of
the rock wvas upward through the pipe, and not outviard
and horizontally over the pulaskite, as it would have been
in the case of a laccolite. Furthierinore, in several cases
when the fluidal arrangement is very distinct and bias a
somewvhat banded chmaracter, as showvn.iiu Fig. G: due to the

Fi(;. 6.-Andose in quarry on MJotnt~ Johnson, show'ing vertical flow
structure.

alteration of somnewhat more feldspathic portions of the
rock Nvithi othiers richer in iron-mnagcnesia constituents, a
strike can be miade out on horizontal surfaces, and this
strike curves around thIe nountain, following its miarginal.
outline, as sliown iii the nap, Fig. 2.

It is thus clear tlîat, Mount Johnson is a neck in its
most typical form. A cross-section of the niountain is

9 4 9
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shown ini Fig. 7. The opening occupied by the intrusion
was in ail probability formed by the perforation of the
horizontal shales at this point by the explosive action of
the .9teain and vapors pirecediiug the eruiption proper, as it
presents exactly the features Yeproduced by liaubrée in
his highily suggestive experinients on the penetrating
action of exploding gases. It le, ili fact, wlvhat lie termns a

Des perforations aussi renuarkables. tant par leurs formes qjue par les
comimulications (JU 'elles o1)t et-ies avec les profondeurs du sol, Con-
stituient, parmi les cassures terrestres, mi type assez nettement
charactérise pour muiriter (1 être distingru; pas- une dénomination pre-
cise et cosmopolite. Le nom tie diatrênie rapelle Forigitie probable dle
ces trotiees naturelles. veritables tumielq rertiraux, qui se rattachent
souvent, comme un incident paticulier, au\ cassures linéaires, dia-
clases et paraclases 1

Fir.. 7.-ia(rainznatie cross-section of Momit .lnlmnisoii. sliovng
the relation uf the several rock types.

The occurrence is onc which preseiits a close re-
sernblaîice to the remarkable volcanie ncc'ls recently
described by Sir Archibald («Xeilkie- ini East Fife, and also
to those described by Branico,:' i11 Wiitme Mount
Johnson, how'ever, is a neck occurringr in au area wvhicli
lias under.gone inuch more extenisive, denudation siîxce the
tinie of the intrusion than lu i the cases above inentioned,
and as a consequence of this the fragmientai niaterial

1 "Recherches expérimentales sur le rôle posrible des gaz à hautes
températures doués de très fortes pressions, etc.," Bidi. dc ZaSoc. Géol.
de France, 3e série, tome XIX (1891), p. 328.

2 The Votcaic Yecks qj Ect.,t Fife. Glasgow: I 1 eddcrwich & Sons.
38chivabemi 125 Vidcait-Em?,,yonen tind deren truffefiillte Aitsbrihs.

r.6hreu das r6i8te «ebiet eheiialiger .M«are au!f der Erde. Tiibiingen,
1894.
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which fils sorne, althoug flot ail of the necks referred to,
above, hias been enbirely swept awvay.

In vièw of the fact, then, that Mount Johinson is a
nleck or pipe of coniparabive]y sniall sectional area, in
wichl the differentiation is very complete, but in whichi
the magma did not remain ab x'est, but wvas longr Drior to
final consolidation, mnoving upward, lb seemns imprdbab]e
that the miarkzed ditiéerentiation of the magma into the
several variebies described iii this paper took place wbile
the mnagmia wvas ini die pipe itself. The evidence points
rather to, tbe differentiabion of tbe niass, bavingr -aready
baken place in the reservoir of mnolten rock beneatii,
whichi was tapped by the pipe. If this be the case, it
wou;ld seeni that bue upper and mnore acid portion of buie
magmia, represented by the lighber pulaslzite, hiad collccted
lu the upper porbion of the reservoir, and that the essexite
forined a lower,, more basic, and beavier stravium or part.
'When the passage to bue surface 'vas opeiued uk, the
pulashzite wouId firsb rise iii l and, after a miore or less
loing-conbinuiecl flow, beingç followed by the essexite, wvoif1d
be pressed bowvard tbe circiiinfereince of tbe pipe, bue more
basic rock occupying the central portion of bhe, passage,
and the mnost basic variety, originally lower, would b
found iii the central axis of the neckz. The facb thet,
while tbc essexibe formis bie miass of the intrusion, there.
is a zone of pulashzite about lb, w'ould secun bo indicate
that timere hiad not been at this center of volcanic activiby
anly very protracted oubpouring of bhe essexite, since, hiad
this been the case, it wvould seeni probable that bbe pip)e
woul have ini timie beeti cleared of tbe carlier pulashite
magi ua.

The interesbing question- of the succession of bbc,

eruiption of bbc several imaginas in this petrographical
y~oviulce, as well as the causes o? their differentiabion, caui
be mnore profitably discusscd wli hîe b other centers of
eruption have been more thioroughrlly studied. It is
interesting to nxote the cumulative evidence iii favor of
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differentiation as ail explamation of the origin of these and
similar groups of rocks, arising not onfly fromn the repeated
association of the various miembers of the group at ixnany
centres in a sinigle area like thaG (lescribed in the present
paper, but . also at centers wvide1y separated from one
another in différent parts of the world. The occurrences
described by Rams«ay' in thie Kola peiinsula inay 1)e
especially noted iii this comiection as closely allied to
those of the Monteregiou hbis, -a soda-syeuîite (iimiptekite)
occurringr about the inargnii of anl intrusion of the
iiepieline-syenite wvhichi constitutes the miassiv> while
theralite is also found as a difierentiation product of the
sainle intrusionl.

The author desires to ý,cInowIedgre bis indebtedness in
coiinection with this investigration to 'Miss liosalind
Wratson, of Victoria, B. C., who, whien a stifdent at this
university beganl the study of Momit Johuîson; also to
iProfessor IRosenbuseh, Professor- Iddigs, and Professor
C. 1-1. McLeod for val1able aid dttring .,tie course of tlie
%'ork.

FitANK D). ADAMýýS.

MCGILL U.NIVEP-iuTY,
Motitreal.

1I Des. Ncphdliisyeiq;ebiet attf der Irlldn.çel Kola. Fcnniia 1, No. 2.
Helsingfors, 1f94
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PROGEEDINGS 0F TUE NATURAL HISTORLY SOCIETY.

MONTREALr, OCT013ER 26TH, 1903.
The First Mottly Mleetig of the society wvas hield this

eveiiing. Preseint, Dr. E. W. Ma-,cB3ride, Presidenit, lii the
-chair. Messrs. J. A. N. Beaudry, A H-oluïen, H. MeLareii,
0. E. H. 1'hillips, Jos. Fortiér, R. W. Melachian, C. J.
Stuart, Rey. R1. CIampbell, J. S. Buchian, ri Topp,W 0. Roy,
A. Griffiu, T. Craig, H. H. Lyrnan anid about twenty
v'isitors.

M1inutes of last mieetingç, April 27th, wvere reaci anid
conifirxned.

The Curator reported the followingç l')iatioiis to the
iiiseuiii:-Reinaiins of wliale plotigled up at Little
IiVetis, doiior, J. S. Buchani, Neptiuiec's Dirikig Cnp, C. T.
H{art: specirneni Siate, Quai-ries, N voudadE. W.
Rioberts, speciin Graphite, Cal îiinet (Field dlay),A. Griffini,
view, speciiiuen oi -Meteorite (?) by J. M. Aird. It xvas,
inoved by Rey. Dr. »CfampbeI1, auJd agreed, that die Secre-
tary coiney the tlihk of die Society to the Doilors.
iRev. H. J. S. Boyle auJd C. J. Hart wvere adnîitted
o ineînbership. Miss Martba Craig wvas adinitted to

associate meinbershiip. Bey. Dr. Camipbell dieu gave aiu
initerestingr talkz oni the Figici of the Isl,,nid of Moutrecal,
exhibitingç iiauiy speciîneis, also a specimien of die foliage
andi fruit of die Coffee tree, fromi tie mîoutitaiiu aifd
cemetery, also specixnens of fruiit of ]3ladder 'odi.

Mr. Stuart theîii read his paper "Furtlier observationis
of tlie Aurora ]3orealis." Aftei' disCuisboiis aîicl questionis,
the President ini closiu)g exl5resgçed the hope that 11r.
Stuart would continuie bis investigationis aind agrai. address
the society, when Dr. Rut.Iierford wvotld lie iinvited to lie
present.
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MONTREAL, NovEmIIER 3OTi-tt 1903.'
The Seconid MontIiIy Meeting of the Society, for the

season, wvas held this, eveuing, Dr. E. W. MacBride in the
chair.

There were also present, J. Harper, Rev. Dr. Camnpbell,
Jos. Fortiér, 0. S. J. Phillips, C. E. H. Phillips, A. Holden,
J. S. Buchan, A. E. Norris, C. T. Williams, A. Robertson,
Thos. Craig, Prof. Benirose, I-I iILareii, and about twenty

In the absence of the Secrel ary, Mr. H. McLaren con-
sented Lo aict in that, capacity. The MUinutes of Iast
mneeting~ were read and coflfirined. Oin motion, the miles
wvere suspended, and J. XV. Currie wvas daly electeci an
ordinary nienber of the Society. i'fr. S. Cleveland
Morgan then read hîs paper on 'IThe Mollusca of te
Island of Miolitreal," followed. by the 11ev. Dr. Camnpbell,
who exhibited and exp]ained. soute,, new speciimens (1-2) of
Fungi, also 25 specirnens of plants, niany of .whichi were
quite new to die vicinity of Montreal. A discussion
followed, inany interesting questionis being asked and
answvered by the respective lecturers.

A vote of thanks inoved by A. E. Norris, seconded by
Johin Harper, wvas ulxaniniously carried, and tendecred te
lecturers. The meeting tien adjourned.

MONTREAL, FEBRUARY 1ST, 1904.
The Third' Monthily Meeting of te Society ;vas hield

this evening. The chair wvas occupied by Dr. E. WV.
MapcBride. The followingr xere present. 11ev. Dr.
Campbell, J. S. Buchan, John Topp, A. Rlobertson, A. E.
Norris, A. Holden, H. MeLaren, 0. J. Stuart, Dr. Wesley
Milis, Oswald Duekcett, C. S. J. IPhillips, C. E. H. Pliillips,
A. Griffun and about thirteen visi tors.

In the absence of the secretary, Mr. A. E. Norris con-
sented to aci, The ininutes of last mneeting( wvere read and
confirmed. 11ev. Dr. Caiiipbell then read the obituary
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uiotice lie liad drafted, to be senit to the famnilies of the late
S3aîuel. Fiinley and Sir W\illiam Van~ Home. The curator
reported the followimg dona.tionis :- spcmesBitishi

Birds' Eggs, donior, C-zilbert MeIGibboii. A vote of thiuks
veas teildered to to the donior onl motion of J. S. Buchau,
seconided by Pte'-. Dr. Campbell. he librarian reported
the followviîggifts to the Library :-Oysters and aIl about
thein, donior, L. - 1'hilpot, (2 vols.), Fishi, and Fisheries.
(prize essay, 1 vol.), 1'aley's NLtturalI Thieolog.y, doiior,
Mirs Alfred G îrifui. A vote of thatnks wvas accorded the
doniors 0it monii of A. llobertson, seconided bY J. S.
Buchaîi. 011 motion the ruies ivere suspeifded, and
R. Clevelatid MVorgan wvas (11113 elected ant ordiniary memx-
ber of the Society.

Dr. Ji. IV. MaCLtBridic theni g;ave his paper, "li Caiiadliax,
Oyster," foliowved by Charles J. Stuart, Wvho ,gave a paper
ou A Remnark-able Display of Vime Aitrorzt forealis oit
October *3lst last. Both these papers evokzed a spirited
discuissioli, and ivere very uîch eii.joyed.

A vote of tlmaiks.- propo.sed 11y ])r. Wresley Mills,
seconded 1)3'1-1. McLireii, wvas tii;tiiioxmsly accorded the
lectumers for tbeir iii terestiimg;tand valuable conîxunications.

The xîxeLiing tmeu adjourmed.

MONTIIEAL, FBUR 29J,1904.
The IFQurt1i\lonitlily M\eetingt of the Society wvas lIehi

this evenIinlg at 8-30 p.în. The chiair %vas occupied by
Dr. E. WT.M a rie The followiurg weme also presemît:
B ev. Dr. Campbell, J. Ha,,rper, A. E. I.ýorris, J. S . ]3uchau,
C.,"S. J. Phillips, A. Griffii, J. A. WV. Beaudry, Jos. Fortiér,
A. Y. Winu, P'. S. RLoss, C. B. Il. ]hillips, H. MeLarez.

à\I cLatrein kmdly cousented to .,et as secretary iii

the a.bsenice of 2\r. Pichiards who wvas iiable to attemmd
Ont motioni, the riles were Suspeuded, and Jas-i. Tasker wivz
duly elected an ordiuary niexber of the s'ociety. (ii

mlotioni, the minlutes of ]-Mt meieting« were taken as rea-d.
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Mi\r. J. '. IBuchlan thii read bis paner on " Thrge, fleisto-
ceue of lMoîîtreai and the Ottawa Vaiey as seeii from
the *Widows of a 1Railway Carnage>" followed by a paner
froîn Mn A. E. Norris, i 0 911Iseet 21ilers and their
habits.' )3oti of the papers were Iistened to with a great
deal of iiiteresl;, several mexubers takzing part iii the
discussion that fo1Iowved. IL wvas Mihen mnoved by Rev. Dr-
C-aînipbell, secoiffed by J. flarper, that the thanks of the
ineetic be tciîdered to, both of t;he abo-ve gentlemeni for
Lheir initerestiing coinimniications. Carried.

M0.CTREAL, AI'II1IL ZYJ'1I, 1904.
The Fifth 2,ozitlly «Meetinc, of tuje society wvas hield

his e!veutiing at Th0.lie chair wma taken by George
Suinn11er, z;uid the fo11owii wvere also present. Rev. Dr.
Campbell, D)r. E. ]). Adams, J1. S. Buelman, 1IL .MeLarein.
3'. Harper, C. E. IL 1>hiliips, J. Topp, P3. S. RoEs, Dr. J. C.
Cauieroni, L.achian Gibb, J)r. J. Suafford, A. E. «týorris,
C. J. SLnart, A. Gril lii, Jos. Fortiér, and a ixisuber of
visitoies.

In thme absence of the secretary, Mr. I. «Màcl,.treii con-
sented to aet. The minutes of ast. meeting were read,
auid con lirnied. The onirator reporLCed a donation to, the
Mfuseuni of a iiumuiber of hiotanical specimniens, collected in
the vicimmtity of Montreail by -Mrs. Mà1arrotte. IL xvas mnoved
by Ptev. L. Campbell, seconded by J1. S. ]3uchan, that the
ùhanks of thme society be tendered to the donor. Carried.

The ruiles liavingr been suspended, the following gentie-
inen %vere elected ordinary inxbers of the society. . H.
Warren and Hlarry B3ragg. Dr. Frank- D. Adamns t1hen
read bis paper on "Mount Royal and the Monteregian
His,» followed by Rev. IL Camupbell, who gave bis paper
on <' Sonie characteristie Piants of British Columbia.-"
Both of these papers ivere Iistenied to with a great deal of
attention, and elicited iuany qixestions, espeeiaIiy the
former paper.
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It was then nioved by Mr. J. S. Buehlan, seeonde& by
]Dr. J. C. Cameron, tliat the thanks; of thle society be
tendered to, the two, gentlemen for their very interesting
and instructive papers. Carried.

A communication was read frorn 0. J. Stuart and
A. Griffin, questioningr the genuinieness of the supposed
jueteorite loaned recently by J. M. Aird. Tlie meeting
then adjourned.

MONTREAL, APIIJL :25TIII 190«4.

The SxhMonthly Meeting of the society wiUs hield
this eveingc ai; S-30. The minutes of lasi; meeting were
read and confirmne(. The chair wvas ocempied by the
President, Prof. liB. 'W. MaLcBride. and the following were
ab"o jresent: J. A. -N. ]3eandrliy, J. S. Buchan, 1-1 Wr.
j cLaclilaii, Prof. Beinrose, Prof. D. 1' 1'enliallow, 11ev.
P. caxnpbell, H.Mcr.rei, C. -S. J. 1>hillips, ". \W. Richards,

A..Norris, Jos. F rtiér, 0. E. I. Pliill* s A. 1{olden,
«. GzIrdlier, Miss O'lCeeffe, Dr. W"esley Alills, Dr. J.
Staiford, J.\VWalker, J. M91. MJ. Duif, and a inimber of
visitors, including several ladies.

The cur-ator reported a donation of 130 plants froin
Britishi Columnbia, collected a4,nd presentedl to the Museuini
by the 11ev. R. Camipbell. On motion, a vote of thanks
was tendered to the 11er.. Dr. for hiis valuable donation.
Carried. The report of Comncil wvas read and adopted on
motion of O. S. J. ]Ihillips, seconded by J. A. N. Beaudry.
On maotion, the folloiving were rcquested to act; on the
Nomi4ation ConmiiLe: Prof. E. W. Mac«,iBride, OC S. J.

PilpF. W. Rlichards.
P>rof. D). P>. Penhiallow then rezid bis apron e Somne

recent Developmient,- ini the Classification of the North
Ainerican Coiîiferm.-" This commnunication ivas verv
imieli appreciatcd by those pre-sen;, and revealed a prod-
igAus ýamount of resc-arch ani stiffy ini its preparation.
Dr. J. St-ifford followcdl with bhis paper ""The Freshi W- ,ttxr
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:Fishies broug lit to Montreat Markets " whicli was Iistened
to with great attention.

On motion of O. S. J. Phillips, seeonded by J. S. Buelhan,
a vote of thanks %vas tendered tie above gentlemen for
their valuable communications. The meetingr then
adjourned.

ANiNTUAL MEETING.

SAY 30TH, 1904.
The Annual Meeting -mis, lield this eveniing at 8-30

o'clock,, Prof. B. .W.l- rd presiding. There were also
present Prof. F. D.. Adznis, J1. Jeattie, J. A. 'U. ]3eaudry,
J. -S. BuClIanI, KC.O., C. Cassil,,t, T. Oraig, Oswald fluckett,
Jos. Foi-Lier, F. C. Morgami, -A. Eî. Norris, C. B. H. I'hillips,
F. W. - Richar~ds, W.ý O. Rioy, C. '.V. W iIlianms, Johni Fair,
G. A- Greene, A. 1{oldeu., J. Harper. A. C. Lynmu, Miss
ILuke, Dr. «Wesley Milis, Johnt M. Coxeni, H.Mlarn
0. S. J. Pliillips,, A. Grifliin, 1> -S. I1-os, 0. J. Stuart, and
about 15~0 vLsitor-q.

MiXIuLe of Iast etn were reaýd and coiifirmned.
Rleports of Cmmeiil, Tre-isurer, oueComnxîittee, Librarian,
Museuli, Lecture, Edlitiîgr aiîd Exehiange Coinumittees,
wvere received anîd adopted after discussion on motion by
Jos. riortier, seconded by J. A. U. I3eauitdry.

The clection of officers rcsulteid as follows-

1I>ATR0-

JI!s 15xccllpcncy tic Goveritor Gecral of Canada.

11e. P'R &qî11) NT -
Lord 'Strathicona and Mount Royal.

Prof. 7.). r>. J.>cnhiallow.

Frwsk 1). Adarns, 1J.>,F.R ,S.C. 1 J H. Joseph.
Rev. RobL. a:pCU-ii)l. -NI. A., 1). D. IE. W. ~1crh,~ Sc.D.
le. J. ltarriîgton, l'h.1)., F....JDr. Wesley JIs
Albert Ilolden. Ilion. J. K. Ward.

IF. W. Rticisards.
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C. E. Il. Pilillips.

Ho.y. TRh.AsrRit :
chas. S. J. Plhillips.

Ho.CURATOK:
A.E. Norris.

J. A-*. U. Beauclry, C.E., Cliairinan.i da Judgc.
J. S. 11elnc, K.C., B.C.L. 1.H. MIcLaren, B.A.
Joscphi ForLier. i lex. tobertson, B3.A.
Johin Harper. 'C. T. WiliIams.

PIrof. E. W. Ma tiefheiî deiivered the Presidexît,'s
aimil adIdress o>1 -"The Origin of the {uuail R ace.*
A very, ltrstiiic, di!scttssioil of the paper followed, anîd
D)r. M Bie ogiie wt the ret.iriing offûcers, ~a
tendered a Jeartv vote of thanks by the mieînbers for
flheir iiîîtiriugiç efflorts ini proniotincg the w'elfare of Mie
soeiety diirng- the year.

:REPORT'i 0F COU-Ný-CIL.

To thbe Officers anid Memnhc.ers of the ýNaturad llistory
-Society of Montreal-.

LADIeS and ETE N
Your Counicil becg to subîniit the followincg

report of their work for the year endliîîg y Oh194
Vhe regular business iineetix:gcs liave bcen wveil -ittendled..

and on the whole it lias been a, year of iincreased useful-
ness, zaithouglii we are stili sufferiiîîg froin the sanie causes
thiat have crippled the work ini former years.,

The attendance at the Museum lias inereased beyond
ail expectations, whiiie the hiall hias proved too sinail to
accoxumodate ail who came, to the Soniervilie course of
lectures, as wvell as to the Saturday afternoon ta-ikhs to the
Young people.

The mxeibership remains at about the saine figureas at
our hst report, but %we are sorry to say the rentais are
somewhat less.
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The pressure for increasedl room is more intense from-
year to yvear, and we could, add considerably to -our
income if we could offer better accommodation to our
tenants, while our librarian knows not which way to turn
for accommodation.*

The question. of sale is stili unsettled, the option
granted to certain parties having stili some time to ran.

The field day excursion to Calumet wvas well attended,
although the main niarred the pleasure of the day. -Our
reception at Calumnet -%as most hospitable.

It is with miuch regret that we have to report the
ren1oval by death of four of our members:

Mr. Sainuel Fiiuley. Mmf. S. Silverman.
Major L. A. IL. latour. Hon. Justice Wumtele.

Tlie following papers were presented, at the mnthly
mieetings of the Society:
Oct. 26.--! The Toadstools of Montreal, Edible and Poison-

ous.3 R-'ev. Robt. Camnpbell, M.LNA., D.D.
"Further Observations of the Aurora Borealis."

Chas. J. Stuart, Esq.
Nov. 30.-" Tlie' Mohinsca of Montrea-tl."- S. Cleveland

jMorgan, B.A.
"Soine addit-i onal notes on the Floraof Montreal,

iiiecliing the Toadstools." Re-,% Robt.
Camipbell, ILI., 1).].

Feb. 1."TeCnda ytr"Prof. E.W\. MarBride,
Priincipal of the Zoological Laboratory,
McGill University.

"Tie Gre-at Aurora ]3orezalis of October 3lst, as
seenat onteal» Cas.J. Sttuamt, Esq.

Feb. 2.9.-" Thie Pleistocene of Montreal and the Ottawa
\ Theas seen iTomi the -Windows of à

Jlailway Orig'J. S. Buchan, ]3.C.L.,
'C.

"Iunsect Miners and Their Habits." (Illustrated
by colored Ian tern slides fromn Nature.) A.
ri. Norris, Esq.
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Apr. 5.-"j 2foýrnt Royal and the Monteregian HilsÇ',
Prof. Frank D. Adams, Ph.D., F.R.S.

"Some Oharacteristie Plants of British
Columnbii." Rev. .Robt. Campbell, D.D..

Apr. 25.-"! Sonie Recent Developments ir the Classifica.
tion of the North American Conifere.-"
Prof. D. P. Penhallow.

"The Fresh Water Fishes brought, to Montreal
Miýarkets." J. Stafford, M.A., Ph.P.

May 30.-"9 The Origcin of the Human Rtace." Prof. E. W.
M'aeBride, M.A., D.Sc., of Zoological
Laboratory of MeIGili University.

SOMBFMVILLE COURSE

Feb. 296.-" l3ernituda and its Coral Ileefs." Prof. C. L
Bristol.

Mar. .- ""The Yukon Country!' Prof. John MeCoun,
M.A., Naturalist to the Geological, Survey.

10.-"-i Canada's Great Inland Sea (Hudson Bay) and
the Surrounding Country.' Robt. Bell,
M.D., D.Se., FEMS., Actixg Director of
the Geologrical Survey.

17.-" 'Tle Grand Canoi of Arizona." H. Bragg,
Esq.

24.-"! Japan, its Georapht)ly and P-'eople." Shaw T
:I'ýishiniura, Esq.

3-"Thie Sandwich Tslanids." Edgatr Judge, Esq.

YOUNG 1>EOPLE'S HAL«f-HIOUIZ TALKS.

Feb. 27.-" Az Piece of àMaple Sugrar.» J. S. Buchaii,
B.C.L., K.O.

Mfar. 5.-« ]3ir.k's Dive ini a Duel. Ponid.»' O. T.
WillamsEsq.

1-"The Story of au pp& Carrne M. Derick,
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19.-"« How Plants Look .after -their Children.>
Eleanor Tatley, B.A.

26.--" The Purpose and Value of Pain." Wesley
Milis, M.D.

A-Pr. 2."Wild Flowere, and how .to Treat Them." Rev.
G. Coiborne Reine> B.A.

9."On Collecting, Dryiug, and Mounting Plants."
Rev. Robt. Camnpbell, DI.

IREPORT 0F THE LECTURE COMMITTEE.

ThE chairmian of the Lecture Committee being; out of
the city, I have been asked to report in his stead :

-The Somerville course for the season wvas unusually
interesting, and attracted larg,,e and intelligent audiences.
Dealingr inainly with descriptive geography, ail the sub-
jects treated of were within the grasp of ordinary bearers,
who showed. their unniist-akable îapp.reciation of them. by
their eager attention and hearty applause. This wvas
specially the case with reference to, the Japanese gentle-
mnan ývho gave such a realistic description of his country
and its people. he thanks of the entire comriunity, as
well as of the inembers of the ŽTatural Ristory Society
are due to the several lecturers, including the two inem-
bers of the Geologrical Staff froni Ottawva.

The Saturday afternoon talks to children abated nothing
of the intere-st of former years. They continued to be
attended by crowds of brig(,ht-eyed, eager young people, to,
the close of the series; and there is every ground to
b.elieve that froni ainoug those lieenly attentive little f olk
future mien and womnen o! science wvill ari-se. The seed
sown iii their youngr ininds caunot all perish.

In naine of the Lecture Comxnittee,

11OBERT GA'MPBELL, Acting Chiairman.
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REPORT 0F THE EDITING AND EXCHANGE
COMMITTEE.

Your Editingr and Exchange Comrnittee be, leave to
report that two numbers of the "Record of Science" Nvere
issued since the iast annual meeting, oîîe in July, 1903,
-vol. ix, Ko. 1, and one in January, 1904, vol. ix., No. 2.
There wvas serions delay occasioned by our pi-inter, with
regard Vo both issues. The contents consisted mainly oz'
papers comnunicated to the Soci2ty, and pertained to
inany of the fields of Natural IHistory, wvhile they were of
special interest to those engaged in local research; they
-%vere of gfreater or less intrinsie value as aiding in the
extension of a knowledge, of Natural Science generally.

The exehange list continues to be large and valuable.
Respectfully subrnitted in name of the Editing and

Excbianîge Cornxnittee.
lLO]3ERT CAMIPBELL, Chairman.

REPORT 0F TEEG EIO1SE COMMITTEE.

Montreal, 3Oth May, 1904.

To the rresident of the Natural History Society:
Slmt:-Your Committee begts to report that the lease of

the present tenants has been reneived for one year Vo
May, 1905. The nany repairs Vo the building wvhich
have been reported aud (lela-,yed for several years for want
of funds have beezn carried over owizig Vo the property
being under offer for sale. The option is grivenVls

Novemnber next. Should this sale be carried out, your
Conixmittee is ready Vo, carry out a proposition that xviii
(wvit1, the consent of the Suciety) place the Natural History
Society in a position to inake ït iîidependent in tue future.

The tlianks of thc Society are dlue to t1ue Superin tendent
and Mrs. Griffui for their mnany extra services durîngr tue
patst year.-Yours respectfully, A ODN

For the Comnmittee.

.ri'956
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MUSEUM REPORT.
SESSION, 1903-1904.

MR. PRESIDENT, LA-DIES AND GENTLEMEýIN,
On behalf of the Museum Coinittee the following

report is subrnitted.
The Museuin continues to attract great numbers of

children and others. he fact of so miany young- people
corningr is an encouragement in itself, beca.use they are
ge-nerally more irrpressionable to tlîe facts of Natural

,11istory tha 'n the older people, who naturally are burdened
with other pursiits, and the cares of business.

'W e had grreat hiopes of beingy able to report something
coniceruing the proposed new Museum, but that must, be
lef t to a later date.

The donations to the 2fuseum have been very interest-
ing, and hiaviiig been exaniiiîed by the society, thanks to
the donors were accorded iii the minutes. The B3otanical
department lias been considerably enriched by the gener-
osity of Mrs. Marotte and Dr. Robert Campbell.

The Museumn on the Saturday lialf-Iioliday is 'Crush.
Day,"J Nvhien as rnany as three hundred to four hundred
people visit it. Respectfully subi-nitted,

A. E. NORRIS.
Uonorary Curator.

LIBRARY REPORT.
During the past year inany valuable bound volumes and

Atiases haebeen received fromi Scientifie Societies, as well
as the ustial Exelianges for the Record of Science. Nine
volumes have also been presented by privàte individuals.

Therei 15 o relief yet to the congestion of the shelves,
whieh are much overloaded, and in many cases IlTwvo-deep,"
so that access to the voluimes is difficult. More shelving
is very urgrently required, and it is tc, be lioped that the
finarice of the society miay permit of thiis being done at
-in carly date. il. MeLARE,

- Chairînan, Library Coinmittee.
June Gth, 1904.
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AIBSTRAaT OF OBSERVATION 0F AluRoit& Borm&-Lxs SEEN FR031
MONTREAL, 1903. By 0. J. STUART.1

During the Autumn of 1903 1 witnessed 5 displays of Aurora as.
follows :
l9th 20th Sept. -W. to E. drift indicated. Surface wind S.W.

Cross Nvinds above.
i3tli Oct.-»rif b suggested not distinct. Mind W., and puifs froffi

M.W. Cross winds above.
3Oth Oc.~tNov.-W. to E. drift proiiounced. Surface -%vind W.

and W.S. W. Cross winds. %
?dorning, 4th November. -W. to E. drift suggested, (short observation).

Surface wind S. of W. iqo clouds.
18th Nov.-Drift not observed, but not incompatible ;vitli conditions

as seeii. Surface wind W. Clouidafrom N. W.
The McGiII nionthly weather reports mention two Auroras for

Septeruber, thrce for October, and evidently only osie nighit ini November
-probably the early znorning display of November 4th ivas nissed-bt
it -«'as undoubtedly Aurora, as iiidicated by the fflliug and fading of,
light. Dawvn the saine morning wvas high peAked, suggesting zodiacal*
light with which 1 ar n ot farniliar, howevcr. As dates are not given in
tlie Nveather reports, and as rny Observations do not pretend to be
complete, it ivould appear that there were at leusb seven or eighit
displays during tise year.'

Durinig the nighits of September l9th. and 2Oth, and again on
October 13th and l4th, dispiays of Northern lights were noted from
here.

On both occasions I had what I considered evidence of a West to
East drift of the field or infcaium iii which the luminous phienomona
teck place.

The display of September 19th wua rather feebie and siuggish. t did
ziot notice anything uuusuat uîitiI 8,35 parn. and until 3 a.xn.-wheni
fog drif Led iii from the Sonth-the over)ea clouds werc so, thin and
indistinct tisat nso positive assurance could be obtained of Ixigh cross
winds, but froin tise appearance and bchavior of cloud. ban><s on th 'e
horizon 1 inferrcd that tiscre wvas both a high cirro inist aud ;' W. to E.
wind, the surface wviid being South te North nearly.

On thie 13th October, hoivcver, there -v'as uncquivocal evidenco of
se vral -cross winds. tise highcest cvidcntly froin W. to El~. This display,
I iiinder8tantl, \vzu-observcd as far Soutb as WVashington, D.C. In the
cariy evening it iras brilliant aithough singgish ini novensont. The-
ioon -was in its lust 1quarter. so tise carly iorning appearasco was
chicily inberesting for the behavior of the clondcs and winds. li atchied
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ab -interval -s and saw% Aurora from 6.20 pan. up to 5.05 a.m. (dawn)
xnorning of the 2Oth. At 4.40 a. in. 20th 1 lhad .the good fortuné to
observe, under very favourable circumnstances, the formation of a field
of cirrus clouds almnost overlheadi. It showed the wind action I ex-
pected-high W. to E., undcr N. to S., -%vith a probable stratum
alinost ' calin in between-buit ivhat is of exceptional intereat, the
coincident behaviour of the Aurora showved a decrease wvhile the clonds
grewv, and an iincreuse while the clouds again nielted away. At the
Same time the highi cirrus mnis> ivhich inakes the stars look diin, and
whichi vas evident as a large halo round the inoon, diminiBlhed in
denBity and decreased in size. Thiese changes ini the cloud formation,
the halo, and the Auroya ivere coincident and apparently in reverse
proportion.

A somewvhat simnilar cloud phenomenon was seexi between 8 and
9 a.m. Of course the Auiroira was invisible, but certain heavy lowv-
lying, cumulus clouds were distinctly exhibiting electrical influences,
so 1 presume if the Auirora liad been stili visible we ivould have seen
changes in ut also. Icoiisider the observation of these clouds important,
s0 the running notes 1 k-ep> ivili be transcribed and forwvarded to the
Society for anyone mvho mnay be interestcd. It inay be remarked that
the period betweezî these two clisplays is twenty five days, roughly one
revolution of the siu. On the 20th of Septeniber there was no suni
spot visible> althotigh a group observed two weeks later inast have
been forming on the reverse surface. On October l4th the old group
of ami spots that hiad been exciting so inuch attention could be seen on
the Western limb of thé sun's (lisc, -%vhile a single new spot was juEt
appearing on the Eastern side. The incredian field, however, wvas
clear. In this respect, howevcr, 1 inay mention that the connection of
suni spots arnd terrestial Aurora l3orealis is ixot dircct, but probably
througli the 1'protitberances " whicli accoiiipauiy the outburst of spots.
or at leasi> the carlier stages of thieir developuiient, ice solar pro-
tuberances ini higli latitu~dcs are said to synebironize witli terrestrial
niagetie disturbance, or nagnetie stortus (Lockyer), and t):e latter,
according to ýv.,atlicr (;onditions and other inodifying circumnstances,
finds at consequent, expression either iii Aurora or thuundcrstorins, or
siniply the unisettled state of the inagnetic needie, indicating disturbe'l
ecarth currents.

A great mnagnctie storin wviti: displays of Auirora book place on the
two niglits, October 30ti~ and .3lst and Noveiber lst. It w'as; suppose'i
to have originatcd iii the siu, or ai, least to have had soine conuectimo
with two large groups of suin spots thoen attracting attention. Tlel"-
graphie coin iiication m. î geni'rally interruiptedl, but ix: somne instane"-
hues were workzed withoutit battery puwer, as was the case between MIni'
treal and Fort Williamn Friday night. Jamesl Knt, Esq., oftU:e 0.1> '
Te legrapli Comnpany, gives mue tlhc information that troublew~as fix'zt
expcricnced about midniighit on tleWTiuniipe- circuits, rapidly extcnd'l-
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Eastward*and South, lasted for over twelve hours, and retreated fromh
South and East to West. The greatest disturbances centered North of
Lake Superior.

As to the 'Aurora visible fromn Montreal, it was probably the most
respiendent and extensive seen- in the last fifty years.

The repetition of details, remarks, compass beariligs, and other
items, as I have them in iny notes, %vould mnake somewhat, monotonous
reading, so 1 will co fine iny abstract to the,'.rincipal points noticed,
which seern to, have .bearing on. the peculiacities we have previously
discussed. First,ý i had evidence to confirm the view that; the body of
the t .ora has a steady W. to E. "drift." During the early morning
of 0,.--sher 3lst 1 particularly observed patches of light exhibit a ste.ady
drift a.cross the stars ; also fields of red' colored liglit a 'nd beains
appeared in the MW. and disappeared in the E., uuiformly takinig
15 minutes to pass from W. Vo E. The saine drift was seen the
following night in a less niarked degree, the drift being a littie slower
and the opport.unities Vo see it less frequent.

fluring the evening of the 31st the weather and cluuds wvere change.
able. These cioud changes camne froni the W., although Lhie thien cloud
motion -was frorn the N. W. by N. The suggestion is that the cloud
changes were infiuenced by the elzctric conditions above passing W. to
E. The Aurora ]iglit was flot mixed up with the eloud at this tilTie,
b.i, occurred in the intervals of clear weather.

Again on Noveinber 4th, at 20 minutes past five in the morning, I
noticced a nebulous band lying froni Orion's belt across to the Morniug
Star. It showed the filiing and fading Iight of the Aurora, and one
patchi suggcsted the W. to E. 'Idrif t," but the exhibit was not long
enough or distant enoughi to inake sure.

On November 1Sth there iva a briglit dispiay in rather peculiar
weather, clearing up after ramn aud Bleet. At the end of my notes tlîat
night I find this remarkz :- " Aithough bright, and strong, the changes
of ligit are quite rapid, and no distinct forms are retained; for this
reasor. 1 cannot say that there is any proper drift'fromn W. to E." A
slow drift, however, was not incompatible witlî the appearances as
observed.

Cloud motions at variance with the surface winds were noted on,
Octobier 31st and Novemnber Ist and 18t>. There were no clouds te
mark motion by on the inorîling of November 4th.

0f the great dispiay of October 3lst, betwecn four aud five o'ciock
ia the niorning the colora vcrc inagnificent.. Ail the colors of the
spectruîni wereVo be seen. The redsand orauge-lilac and violet ehades
prcdominated, but ecarlet, a littie green, purpies, and even liglit
browns were noticed. The reds hung together iii rather large masses,
as did the violets, lilace, and whites. The reds ail drifted W. Vo, B3.
but the whites and blues somnetmmes siiccecded Vo a climîax of red, or
crept bnck in littlc spurta and rushes froni the Eastern edge te, neet
recis advancing froin the IV.
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Baoth the whit'e and colored cliniaxes, or pulses of' light, rose out 'of
the %W-est. The colora begau %vith rose red, about 3.40 a.m., and
continued until dawn. Flat, even tinte were the rule, raya or beains
of exceptioual lugtlî %ere one shade throughout, and would change
tint as different culors ripplcd together; but after 5 o'clock, ivhen
things got~ a littie nii.xed, a few lilac tinted bieans exhibited orange and
red butta, but they were probably two sets of short rays in the same

The liglit at thecearly morning cliniax %vas more diffused, but as
bright, if not brighiter, than nioonlight. I coulai read pencil notes-
and read sniali lettering on a tombstone at about 10 f t. distance. The
folloiving night (Ifallove*en), at 4 o'clock, I could lîardly read the
same lettering 6* in. froin xny rose.

During the first nighit very active and long beams (some of them
wvith a visual augle of cjuite .30 degrees) and broken arches were the
pronounced féature, while after rniidnight of the second night the
nervous, funuing, fiuttering light %vas znost prevalexit, and but few
ihort and ill-defined beains were seen.

*Juring the first night the set of thc arches centred W. of N. ; while
the second night arches centred well E. of N. The diffcrence was vrery
noticeable. The W. to B. drift, however, wvas not apparently
influencecd by this change.

On Friday night I remarked a peculiar thing. Frein Fletcher's
Field I1 seenxed ta be look ing up at *the legs of the arches restiiîg on) the
nlisty horizon ; while inter, froin the top of the Inountain, I got the
distinct imnpression of louking down on the -lower ends of beanis res' iug
in the horizon mist. Whether it %vas sonie illusion of the nighit, the
grouud iit or light, 1 do not know, but the efect wvas to place the
legs of thc arches morc in the rniddle foreground titan past the~
horizon. This impression was not re -eatctd the second niglit.

The arches that forzned were net of uniformn spart, and several times
volute forins aud scrried arches with broken cheilon steps appearcd, bu'
changes of forîn and changes of phase to rippling beams wvould only
bo a inatter of a moment or 't.wo. As to other forms, the coroîta wo-q
in evidence more or less all night, and twice for a brief mioment th
serpentine forui which figures se largely in illustrations of AurorA wnra

seen. It was evidently an accidenitai appearance, resulting froin t1w
disposition of long and short beauts in several parallel arclit.l
fragnient..

The brilliance and beauity of the display betwcen four ani fiv.
o'clock in thc niorning of the 31eV was surpassingly grand. Mucit th'
fluest display w,,ifhin iny experience.
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*BooK NOTICES.

The Department of the Intorior lias recently published. in book formx
a 4"Dictionary of Altitudes in Canada," by Jas. White, E sq., F.R.G.S.
The data are substantially the saine as in this author's ivell known
"Altitudes in Canada," but in the prescrnt issue places in each
Province are arranged alphabetically, and the wvork mak-es a Most
convenient volume for reference. In the several coluinns are given the
naine of the station, ifs location, the elevation, and the source of the
information. There is to be a relief inap of the Dominion that wil
give a pynoptic view of the hroad, features of the country, and will
issue from the Press presently as provision is made for it.

The book ;vill fill a distinct wvant on inany bookshelves, and there
should be a considerable demand for it, from the general public as well
as professional and scientific men, to wvhorn altitudes are a matter of
frecjuent concern.

Mr. WVhite is to be congratulated on the style, finish, and
accuracy of his work.

C. J. S.



ABSTRACT FOR THE MONTI
Meteorological Observations, 'cGill College Observatory, M*ýontroal, Canada.

DAY

3
4
5
6
7

Su.nnAt.... 8
9

20
22
22
23
14

27
28
29
20
2%

23
24
25
26
27
28

Svsn-AlY....29
30

M c211% .......

29 yCtlrsca213
for -Ind including>
this month ..

THERMOMe.rER.

Min.

.40.2
41.3
43.5
45.5
32.8

25.0

32.7
40.5
39.0
38.2
39-7
37.5
32.2

23.0
20.0
240
23.2ý

22.0

20.8
20.0
29.0
24.0
4-3

12.9

24.3

143

14.3
11.7
23.1
9-7

8.6
22.2

9-3
24.5

io.6
3.o

12.3

62.8
22.2

27.0
9.8

8.6
16.o

23.5
6.8

27.2
7.2

23.1
6.4

5.4

8.3

%BAROMETER.

L1c2r1.

30.05
30.06
30.00
29.84

_q.62

30.02
30.22

30-13
30.0"-
29.82
29.90
29.80
29.85
29.98

301
30.1z
29.75
29.99
30.25
30.63
30.64

30.2
29.,77
-- 9-57
29.92
30.07
30.07
2g.Ss

29.79
29-94

M;r.

30.0D
30.20o
30.05
29.95
2;.79

30.27
30.27

30.17
3D.25
29.94
30.00
=9.85
30.02
30.05

30.2-0
30.25
=9.90
30.07
30.40
30.75
30.75

30.44
30.20
z9.73S

29.9p
30.10
30.22
30.03

29.82
30.21

Mlin. Ran-c.

1 0F NOVIEMBER, 1903.
Heiglit above sea level, 137 feet H.i. McLEOD, .

ity.

I l-...----.I-----.-.--I
30.02
30.02
29.95

29.48s
29.79
30.05

30.C8
29.91
29.70

29g.66
29.63
29.76
29.90

=9.85
29.63
29.90
30.07
30.40
310.44

30.10
29.46
=9.42
2;.78
=9.99
30.03
=9.73

29-77
29.82

WIND.

i.Gen-er.l Mczm
dirction.

s.%w.

N.E.

N.W-

s."!.
S.W.
s."!.

.9.W.

N.F.
N.W.
N. W.

..

.W

sN.w.
y.w.
s.W.

N.W.

in m,0c
pzr bour.

24.1
26.6

24.7
21.6
21.6
16.8

18.2
23.8
24.0
23.9

20.3
18 .3

16.2
17.5
=2.3
39.0
13.1
13:3
il.2

9.1

=3.3

27.S
19.9
1=.6
5.9

4.6
7.1

I I-~-I-N -- I---------------' I *....................... I....---....--I I
37.75

33.87

2-6.45 22.30

-f.; 22.09

e9.99P

30.013

30.12 29.U1 .25

.27

iS-62*W 27.6

14.2

93

'75
92
50

24

67
15

82
39
30

12

.52
77
62

0

33
30

37

zf

....

-33

.05

.00

.06

-37

....

....

2.11

.4..

..

0.0

0.=

0.4
0.1
0.0
0.3
0.3
0.0

0.1
o.8
0.3
0.=
0.1
0.2
U.2

0.0
0.0

91ipmittndent.

OD

.54

....

.00

.03

.00
.03

.40

.19

.0.3

.01

.00

.19

.02

.03

5.4 1.44

13.33 3£

1 ...... buNAy

9
10

1 2
13

24

75 ... ..... >IAYr
16
27

19
.10

22 ..... 20.AV
23
24
25

26

2$

27Vciam ncalis
Sfor w1il inclî:ding
îhi- nionth.

ANALYSIS OF WIND R~ECORD.

Drecton... Ni. JN.E. E. JSE * SW. W .. CLI

blic ... ... 4t6 gos ile 55 45 7516 ms7 :1156

Duratian in hm8.. «46 52-3 3~ j 45 63

l!lai vdlocity....l 9.0 17.5 93 38- J 1: .7; '3.8 18S.8

Ortatutmilcao in ono hour wf-s 45 on te lOtI.
Grcatest volocity in guçts was GOon te lOti and 21h.
lktsultantmilece, Sie5

[ ReCULt.Matdirct7ion, ýS.62D Wq.
To1 nlac 262

fla-roiticter rc.idings rcduccd to sCa-RoVel 'Dd
ttIDI1ctflurC M,' Fahrenheit.

A 4ozrn (If lsj4lioury le-dingS takzen frOîn

Ilirlicst biarflncter rcadins: w:L9 3A.î7 nn thoe
21st,: lt-%çv.-z laT'-iîncLer wma Vi.4 on tlac 24tl, giv-
ilig m. rangec of LM3 iîîchri.

M iiniuî rotative liuîniitY obserrcd, .v.u GI
on the rGth.

I 1iziniditv relative, saturtiLonl bcifl 104 Pain tell on S days.
Mcn ofobcrv.ttons ut $, 15 -M~d 20 hours. i$now fcll on 19da3

<~22ycaS oîW.~17ycas oly.Itin nnd snnv en 5 dlyS.
1£1 Tua tt-t IIeu't 1=350-6 ahore zcro on Vieo î,nar ial."sulî.crred on 2 nights
fli.'Xc crratc5l. cold w.vas -. 3 abtavo zrîI Aîoataso.crdo ilt

1 %,tus gjdng . raingo of tcmnpratur oft. o.'i2.on1.3git
flcrcs miîowo grùunid in patclics.

Wurîcst thî ~vs tc it. Cldcst dy 'us i t Winil ilircction taukcn from City lfl recordis
12~3Lh. Ifnr firat25 dny..

'I

(

Mc2.

47.4
47.8
50.2
50.2
39.9
30.4
51.9

38.6
48.3
45-4
43.2
43-4
42.6
36.7

31.2
24.0
33.2
27-4
24.2
:20.4
20.7

--9.5
33.0
=7.6
37.5
21.0

'25.6
16.2

27.4
'27.9

Mlax.

54.4
53.0
5G6
55.2
55:0
34.8
37.2

42.0

55.0
56. x
48.7
47-7
49.8
44.0

34-8
32.1
42.0
33:0
27.6
23.1
=5.0

34.3
35.8
s.%
21.2

29.0
28.1

29-7
=2.0

32.65

-.1 - -

DAY.
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Meteoro]ogical Observations, MeGili College Observatory, Montreal, Canada. Heifflt above sea level, 1S7 feet 0.

DAY

2

3
4
5

Su.m;Ay.... 6
7a
9

10
21
22

SUIAY.... X3
24
75

7
27

39

stzlAv....20
21
22
23
24
25
26

SUNDAY .... 27
28
29
30
31

Means........

29 Vears means>
for 2nd including
this nîh ..

THIERMOM ETER.

17-7

20.9

27-7

25.3
-22.6
16.2
23.5
20.4
18.2
23.-4

24.7
4.8
3.2
8.2
3.9
3.4
5.0

22.9
26 .5
28. s
21.8
27-9
22.6

-4.5

-7.6
-8.4

-4.9
4.6

210.0

14.03

23.93

Max.

28.2
22.6
25.7
27.0
32.2

28.8
29.0
20.9
19.9

24.0
26.8
,30.9

36.9
23.9
24.2
26.6

9.0
9.2

24.0

35.9
35.8
35.o
32.0
34.3
35.o
22.0

2.7
3.4
7-7

27.2

i: BAROMNETER.

Range.

22.0
8-4
9.8
4.9
6.7

-5.8
I2.7
10.9
12.4
7.8

28.6

26.0

10.6

17.4
12.6
9.9

16. 2

30.6
13.8
32.0
26.2
10.4
24.0
24.6

18.3
8.2

16.7

Min.

16.2
24.2
25.9
22.1
25.5

23.0
17-3
10.0

îS.5
8.2

10.9

-6.7
-o. 8
-3.6

_D.7
-2.2

5.3
22.0

4.0
5.8

23.9
22.0

-z3.6

-z6.3
-14.6
-14.9

-0.5
0.5

6î.8

30.22
30.36
30:24

29.98

29.94
29.87
30.05
29.99
29.35
29.82
30.09

29.75
30.20
30.09
29.84

39.49
30.43

29-59
29.46
29.69
29-95
29.80
29.s6
29.78

29.70
30-03 1
30. X-
30.00
29.86

-- l
30.20 297

Iýjin.

30.13
30.28
30. x8
30.07
29-92

29.87
29.81
29.87
29.54
29.20
29 .6o
29.85

29.50
29.99
29.4
29.77
29.89
30.24
30.22

29.12
29.1l
29.34
29.88
29.45
29.41
29.63

29.52
29.54
30.02
29.96
29.78

30.35
30.41
30:28
30 . î8
30.07

30.00

29.60
29-93
30.26

29.99
30.32
30.32
29.0?9
30.24
30.55
30.60

30.2
29.62
30.06
30.07
30.02
29.64
29.94

29.94

30.28
30.28
30.04
29.98

I W W D.

Range.

.22

* 13
.10
.12
.25

.73
.21
.29
.64
.40
.33
.41

.49
.33

.22
.25

.48

2.00
.52
.72
.29

.23

.3x

.42
.74
.26
.08
.20

.35

.30

relaive
humid-

iîy.

87
91
92

87
94

91

93
67
88
93
87
95

70
68
77
83
8î
67
74

96
87
73
91

94
Bo
8o

72

78
79
83

83.5

83.3

Central
direction.

S-..
N.B.
N. E.
N.E.
s.w.
W .

N.B.
W.

N.E.
Wv.

S.W.

s.W.
N.WV.

N.W.
N.WV.
N.W.

S. E.

S.W.

S.W.
N.W.
N.W.

N.EB.
W .
N.E.

N.W ,

N. S5* W

Mcan

in MIleS
pcr liaur.

10.2
îî.8

9-5
23.5

'15.3
9.0
9.0

19.3
26.1
21.8
17.2

28. 4
23.5
22.7
20.7
23.4

25.5

25.5
31.2
24.8
24.8
18.7
19.7

22.8
26.4
24.2

28.5

28.5

1903.

Hl. .1CLEOD,.Superitien<ient.

34
50

04

33

40
1L3

40
68

89

67

27
21

47

01

20

26

.04

.50

.02

.05

1.35

DAY.

0.2 .02

2.6 .26

0.2 .01
2.5 .27

0.0 .02

0.0 .00

0.0 .04

0.2 .02
2:7 .04

0.1 .01

1.3 .63
0.3 .05

2.7 .24

1.3 .03

38.7 4.32

21. FTT9
.&NALYSIS OF WIND RECORD.

Direction. N. N. E. jE. 1S. S.J S.W. IVw. N.W. CALM.I - - - - -

Miles......758 1679 497 344 1262 2141 2 336
Duration in hrs 62 2o6 44 26 84 46 1 32 64

îlcazn vcloity x2.2 215.8 22.3 33.2 1 5.0 12j.8 121.1 120.9

Grcatestmiloago in ono lîour wns 47 on tho lôtlî.
Groatcst volocity in gusts wvas 72 on tho 18th.
lisultantxnilonge, 0,561

Result.nnt direction, N. 851 W-
Total inilcagc, 13,729.

fl3aromotor-o.atings reduccd to sca-level and
termperaturo 3e< Fahircnheit.

t Mcan of hi-houris' readjngs taken (rom'
solf-recording instruments.

1 Huîmidity relative, saturation being 100.
mean of observ.tions at 8, 15 and 20 houts.

llighcst harorneter rcadinc was 30.60 on the
1!thl; lowcst baroincter was 2R11 01, the 21Lt, giv-
inc a rnga of 1.49 incites.

Minimumn relative bumnidity obsorved, was 53
an thc l3th and 2-Sth.

pain (ail on 4 aays.
'ei22 ycars only. ? 17 yo.rs only. Snow fol a n 24 dars.
Tha zrecatcst lient wns 36.9 ahiovo zero on tic Blain and snow on 4 <loys.

13th. Tho grc-atest cold w-m~ 16.3 belov zero on
th 27th, giving a rango of tcxnporaturo of 53.2 Lunar halos oliservcd on 1 night.
degreos.

Waiumcst day mis tlîo21th. Coldcst day ivastho No. of inCs of Enow on ground , 15.5.
28th.

15-4 29.946

14.2 30.028

2

3
4

7

9
10

11

12

13 ...... UNDAY

15

26
17
î8

20..... u%~imy

22

23
24
23
26

27.......SUNDAYr

29

30
32

( 29 X'cars means
for and including
this month.26.0

1



NieeorlogcalAbstract for the Year 1903.

Observations made at McGill College Observatory, Montreal, Canada. .- leight above tsea level 187 ft. Latitude N. 450 30' 1'l". Longitude r' 54,n 18-678 'W.
C.H. "lMcLEOD, Superintendent.

TiIEPmommitE. *BAROlIETER. IVIND. PRECIPrÂTION.

C! à
j.,Oevia- . Mean oo

a tien from >b . o Q . Resultant velocity 0 S..S29,years, e . r., C2 E CD direction. in miles go >,~ .o 5

-=-

Fobruary................. 18.86 + 3.13 46.5 - 11.8 13.7 29.962 30.41 28.97 .39 81.21 *. 370 WV. 18.4 32.7 2.16 4 26.2 12 5 23 1 15 F-ebruary................
March................... 34.15 + 9.15 62.0 - 0.6 13.6 30.188 30.71 29.38 .28 80.7 S. 640 W. 16.7 34.0 3.19 13 3.1 7 3 .49 1 19 àlarch .. ...............
A ri... ........... 44.06 + 3.22 82.2 12.8 18.2 29.895 .30.48 29.34 .21 63.8 N. 510 WV. 15.8 43.0 1.61 6 4.3 3 2.22 1 8 îAriI ... ............

Jae.... ......... 62.90 - 1.83 84.2 46.5 16.8 29.03] 30.38 29.58 .12 7o.5 s. 1 - ri 11.8 .383.0 4.76 17 .. 4.76 . 17 Juno................
July..................... 67.72 - 1.08 88.0 54.() 14.9 29.847 30.16 29.46 .14 73.1 N.8S49 W. 12.6 56.0 2.87 17 .. 2.87 . 17 July ........... .. ..
August .................. 62.00 - 4.55 80.2 43.3 14.9 29.969 30.43 29.45 .11 74.3 N. 87 0 WV. 10.3 47.1 3.17 13 .... 3.17 . 13 August. .. .... .... ......
Octobor.................. .18.58 + 2.59 66.8 Z--.2 14.7 29.995 30.41 29.42 .23 74.6 S. 80 WV. 16.4 38.4 3.56 17 1.5 4 3.7n 3 13 October ... ........ .....
Novcmber................ 3209 - .Ur6 56.6 4.3 11.3 29.999 30.76 29.42 .25 82.9 S. 62' W. 17.6 36.6 0.93 8 5.4 19 1.46 5 22 Novernber.......... .....
December ...... ......... 14.03 - 4.90 36.9- 16.3 15.4 29.9>16 30.60 29.11 .35 83.5 N. 850 W. 18.5 19.8 0.61 4 38.7 24 4.32 4 24 flecciuber.........

Sums for 1903 ........... 1.8I i .. - . . . .[...... 56.8. ... .. .. 248 2S127 $ 367 17 107 Suins fr10.....
bleans for 1903............ 43.0)7 I + 098 j .. ý .. 1. 29.92........4 7. S.6 2 W 14.7 .11.7 -i î ..... ; 3.M6 .. . Mans for 1903 ...........

I1asfr2 ynsedn 40.0.6 Mcans for 29 years cnding
Den or 21 90 yrselng 4.9 ......... 42....- 29.979..........75.5 .. a14-8 §45.3 - 28.93 ........ 120.3 . Doc. 31, 1903..........

9 3arometor rcadings reduced to 320 Fali. and Lo ses, level. t he montbly thorinomctcr and barometer means are dcrived fruin bi.houurly readings takon fruj ,eàf-rcc rr. !'mr beginning 1 hi. O mi. Eastern
Standard ime. ¶l "'+ indicates tlîat the Loînneraturo lins been ltlwhcr: '-" that îL. has beon Ioiocr tlian thc averago fur 29 ycars incluâ% e of 1303. 1 Ruinidit3 rcii.ic, -1j.i biig 11vi; flio hurnldity ineans are
derived froni observations made at 8 h, 15k and 2o h. § For =2 ycars only. a For 17 y cars offly. Tho anemometer aind wind vano arc un the summit of Mount Rtoya,, ;j [cet lb.,vc -. c groun d an d Rqfl7 fect nbove sca loecl.
lc For 340o3days only. 

( a aTho grcatest hcat was 88.00 (Fali.) above zero on July 901; the greates. ;,old,%va.s 20.0 bclow zero on Jan. lOtb. The extrcmu range of teu.iperature was, t1lererure, Ie. I0 l'~ te he1nn'rrnei n a n
41.70 on Mfay 1; lcast range was 3.90 on March bth. Tlic warmest day ivas July luth, wlien tho incan teînperaturo ivas 7e.71, abovo Zero. Tho coldest day wam Jan 2X whcr. fthe nirap temperaturo was 10.20> bolow
zerto. Tho minimum relative humiditv ubsorvcd was 2<> on Jane 4tli. Tlie zreatest milcage of wind recordeil in 0110 lieur wiîs 55 ciai Feb- 2Sth, and tho greatut vcl,c;tî iD g!'çýç lç.t -'i thr iti' nof 72 miles per bour on
Feb. 28, April 30, May 1 and Dec. 13. The total mileage of wind was 119,935 /Ï. The resultant direction of tic wind for tho year was, S. 6.ý' W., and tho resultant milue.îc32 Lur.sr Lil ivwer( -Àbscri.cd on 5 nights. Auroras
were observed on 6 niglits.

Fog on 9 days, i hunderstorms on 12 days ; total number of thunderstorms 14. Fîrst. sleighins of winter in city ivas on Duc. uth. Lie first appreciablo gnoiyfb; Jl thO auxi: wao -r set. 2P'th. The firpt trace of snow
as on Oct. 18th.

NoTr.-Tho vearly aneans of the abovo are tho averages of the monthly means, oxcept for the volooity of the wind.



ABSTRACT FOR THE MONTH 0F JANUARY, 1904.

Meteorological Observations, McGill Collage Observatory, Montreai, Canada. ileight above sea lavai, 187 feet. C. R. MceLEOD, Su» rinndmit.

THERMOMETER.

Mean.

DAY

2

4
5
6
7

9

2
13
14
15
26

-ucA . 17
28
19
20
2%
22
23

........24
25
-6
27
28
29
30

SuiDA'...---3%

Means.......

Max.

22.0
-6.3

-7.2
-8.4

17-9
23.0
2B.6

27!0

21.0
30-4
30.0
23.8
25.5

12.7
2.0

-5.0
14. 8
14-4
18.9
34.5

29.0
9.8
7.0
7.8
7.0
7.0

3S.0

x5.o3

Mlin.

-11.0
-15.0

-14.7
-1.0

22.=

19.0

16.o
6.:
3.6

XîÇ.B
20.4

2.3
-2.2

-1.0
-13.9
-z6.8
-11.4
-o0.8
-2.0

10.2

-I.6

-6.5
-2.2

-7-7
--6.2
-. 2.3

6.4

Range.

Dirction.. . N. E. B. S.E

Miles - 495 2030 303 8se

D=rtion in brs.. 39 246 30 6.

Mean Vrdocity.... 12.7 j 3.9 30.X Z3.j

Oro-eetniileago in ono heur was Il on thel15th.
OrcatestvoloCity in gusta was 60 on the 151h.
Rmsutantmiieago, 4,452.

p - -~ - -

Mclii.

% ]AROMETER.

Min.Mar- R2ugc.
humid-

ity.

I WIND.

Gencral
dirction.

Velocity
in miles
perbour.

e a i i *î-i i i .1
33.0
8.7

4.6
12.3

18.g
îo08
x:4

9.0

11.0
11.3

Z4.6
9.6

2Z.5
26.7

15.9
i1.8
26.2
15.2
20.9
24-3

23.4
:o.8
13-5
10.0
14-7
13.2
17-3

22.5

25.64

26.--4

29-93
30.=1

30.1%
30.41
30-51
30.22
29.94
29.69
29.6%

29.75
30.07
30.2f
2.995
29
2 9.- P9
29.82

30.01
30;65
30.84
30.22
30.2

8

29.90
29.78

29.83
S0.26
30.27

30.32
30.09

30.077

30.047

30.23
30.28

30.27
30.54
30.59
30.38
29-97
29-D9
2,9.6_Ç

29.89
30. :6
30.26
30.26
29.6%
30.12
30.13

30.35
30.86
--0.95
30.55
30.35
30.29
29.91

29.96
-304z

30.47
30-43
30.55
30.45
30.18

29.93

30.25ç

M9.70
30.10

30.05
30.1
30.33
29-97
:9.89

29.56

29.63

3,0.16
29.61
29.21
29.51
29.51

29-S2
30.35
30.55
30.15
30.16
29.5ç6
29.55

29.84
29.95
29.92
29.82
30.43
30.18
29.93

29.59

29.89

.53

.22

.43

.2z
.41
.os
.29
.09

.27

.10

.55

.40

.61

.83
.5%
.41
.40
.19
.73
.36

.12

.45

.55
-6x
.12

.27

.39

.36

.34

82

64
39
67
88
94

86
91
89
96
93
si
83

69
S3
62

72

87

76

74

68
72
82

9%

7;3.4

82.3

N.W.

S.E
s.E.
s.W.

.
S.E.
S.E.
N.

N.W.
.V

S.E.
S.E.
S.W
Wv.

N.E.

N .W.

N.E.

..

N.W.

Wvcst

20.1
9.0

20.2
3,2.0
24.1
17.3
3.0

26.9
%6.S

2a.6
6.o
9-3

26.8
23.4
29.7
8.3

11.7
8.8
9.6

-.5.0
17-9

2S.1
25.5
15.8
24.5
23-4

5.6
96

26.66

è61

U. -2

n.cn

63
63
-44

01
09
17

5 x

22
6#4
03

S4

5%

2.8

îi
33.7

Barûete reainia rouce tosoa-lerci snd

t Mean of bi-heurly ic.Ldings taken froxo
Self rcerding instruments.

Inumidity relatife, Saturation bocbg 100.
Mean of observations at, 8, 15 and 20 heurs.

î23ycars nl.v jl8yoars only.
The groatesthent was 34.5 abovo zero on the

23ra. Thogsreatest cold was 20.7 bolow tere on
t.ho 4the giving a range of temperatureofe 55.2
de~%s awato3d edsdya h

4t Vb'. say a h 3a oms a a h
Rcesultnut drectioei, '%Vést.
Total milcage, 19; 42

....

......

....

....

....

....

- --

....

0-

0.2
0.3

0.0

0.5

0.5
2.4

o.8
0.0

5.9
9-3

3.2

0.7

0.4

3.7
0.0

1.0

4.6
1.5

0.2

3.10

3B33

.05
.03

.00

.03
.01
.03
.19

.09
.00

.57

.93

.27

.o6

.05

.47

.00

.03

.46

.15

.0%

.22

3.5

3-71

DAY.

m
2

4

6
7
8
9

10 ..... SUzNo&

2

23
14
25
16

17 ... ..
i8

.SUNDAY

6.3
-12.7

--9.5
-1X4.6

--5.7
9.6

18.9
22.7
23.3

21.7
24.6
20.7
=7.2
27.6

7.2
7.5

8.8
-7.9

-20.8
6.7 1
5.S
8.2

28.0

29.2

3.3
-0.3

3.4
c.6
0.4
6.6

25.7

8.17

flRhcsL barozacter readinz WaS 30.95 On tho
19th.- Ioncst baxoincter wu~ 29.21 on the 14th, giv-
ing a range of 1.75 inches.

M1inimum rclat7jvohumiditç ebservod, was 30
on the 4th.

Snow (cil on 21 days.
No. of inches of snow on gronnd at and of

mn"t, 23.5.

22
23

2,4 ..... StDATr
=5

27
25
=9
30

31%.- ---- SUSOAT

.....Sums ....

~ 0Ycars mens
)ro! nond including
ibis mnth.

30 Yc=xmcanas
for ind including

ANALYSIS OF WINV ECORD).

1- -

1

this month.....



ABSTRACT FOR THE MONTH 0F FEBBUARY, 1904.
Meteorological Observations, 2dcIGill College Observatory, Motel aaa egli bv e ee,17fe.O.H CIO,.'prnec

DAY

3
4
5
6

20

22
22

25

17
I8
29
20

SUI~DAV22
22
23
24
25

27

SUN.IAV....2
29

'NI c2IS ......

30 Vearsincars
for 2nd including>
tbis înonth..

THERMUM ETrER.

t
Mean.

12.8
-12.5

-4.0
3.2

-1.4
-2.0

S.7

2.6
6.4

12.7

t2.7

-0.5
-1.5

2.5
10.8
23.2

20.3
32.5
.0.6
10.9
9.6

5.5

26.8
16 .5

Max.

29.0
0.7
2.6
6.o
6.0
7.0

210.2
13.3

-4.0
2.5
5.5

20.0
114.4

24.0
25.7

9.0
2.7
7.0

27.3
1t7.9

34.6
38.0
=8.0
29 6
U[5.8
30.2
14.3

32.0

_____ 14.83

215.45 23.51

Min. IRange.
-9.2 38.2

-25.7 19.4
-22.7 24.3
-2.8 8.8
-6.4 12.4
-8-7 2x5.7

4.2 6.o
--9-4 22.7

-28.7 14.7
-12.1 14.6
-3.3 8.8

1.4 8.6
2.2 12.3

0.3 23.7
5.7 20.0

-2.9 22.9
-6.7 8.4
-5-7 12.7

3.5 13.8
7-4 10.5

4-3 30.3
24.0 24.0
12.9 35.2
2.4 27.2
2.7 13.2
0.5 9-7

-7-4 21.7

8.6 23.2
10.0 22.0

7.46 25.79

JifAROMETER.

t
liean.

29.60
30.00
3<1.00
30.07
30.26
29.92

29.55
3O*O6
30.47
30 52
30.49
30.45
30.48

30.06
29.71
29.81
30.29
30.48
30.32
30.53

30.31
29.55
29.69
29.72
29.88
30.36
30.48

30.05
30.39

3074

30.02

Max.

-29.88
30. :6
30.2X3
30.16
30.24
30.28

29.79
30.40
30.51
30.58
30.52u
30.49
30.55

30.39
29-73
29-97
30.37
30.55
30.42
30.61

30.61
29.8.5
29.76
29.80
30.23
30.42
30 54i

30.38
30.51

Mlin.

29.46
29.-5
2r,73
29.96
29.96
29 .78

29.31
29.48
30.40
30.48
30.46
30.43
30.39

29.73
29.67
29-73
'29.97
30.37
30.23
30.38

'29.85
29-42
29.57
29.66
29.64
30.23
30.38

29.92
30.15

29.9

Range.

.42

.40

.40

.20

.28

.40

.48

.92

.06

.o6

.o6

.66

.o6

.24

.40

.18

.23

76
.44
.29
214
.59
.15
.26

.46
.36

.32

«31

11Me1anrelative
humid-

ity.

63
5

63

76

66
51
56
71

79
80

89
So
77
63
70
83
So

go
84
89
73
78

83

79

75-4

1 o.6

%V1N D.

Mean
Gencral velocity

direction. in miles
per liaur.

N.W. 28.2
N. E. 16.9
S.W. 20.4
S.W. 2.3.0
N.W. 26.8
N. E. 16.3

N.E. 16.1
N.W- 28.0
N.W. 23.5

W. 32.2
S. W. io.6
S.EB. 4.6
N. E. 6.

S.E. 15.0
S.'%V. 28.0

W. 39.1
W. 33-6

S.W. 9.5
N.W. 8.3
N.W. 21.5

s.W%. 17.5
S.W. 30.8
S.W. 28.8
N.W. 27-4

S. W. 24.9
S.W. 12.0
N.E. 10.7

S.W. 19.7
N.E. 20.3

8r~ W. 29.26

.... 28.29

7.0

62

59

83

76
7l
7

33

21

248

4

.04

.35

.8o

.3
.0

2.9

2.9

1.0

3.0

1.8
.3
.0

.3

.0

.0

2.0

23.5

.03

.-0

.28

.o6

.03

.00

.20

.09

.00

.203

.22

.03

.07

.03

.22

2.51

f3.14

DAY.

1
2

3
4

7.

9
10
21
12
13

14 ...... UNDAY
25
16
17

19

20

21 ...... UNDAY
22
23
24
25
26
27

23 ...... Su-DAY
29

C 30 Years means
ýfor and including

AINALYSIS 0F WINI) RECORD. BJaromneter rondings roduce'1 to soit-leoa and iliglicst barozuctor roading was 30.61 on the
_____________________________________________________________________ Lmporaturo 322' Fahrenheit 2)tl and 21s. loivest baroincter %vas 29.31 on theC

N. N. E. S. S.V. W. N.W. CL.t Mean of bi-hourly readings takeri froin7h iigarng f13 nhs
__________ - -- '~ solf recordinginstruincnts. Minimnum relativeohuinidity observod, was 33

.Miles............693 1539 375 570 198 41 -5 .342 0llmi1t flic.vo sauain ~ o 2nd.
____________ - -Man of obscrvauons at 8, lb and 20 hours. Bain foll on 3 dlays. Snow fell on 20 ditye.

Duration in hrs.. 52 8 ~ 36 so z 0 8 _______ 23yoarsonly. W1ycarsonly. IBain and snow on 3days.
hMean vclociY.... 3,3.3 .2. 8. 21.4 22.4 20.9 24.3 19.7 Tho mrortest lient was 38.s0 aboya zaro on tha No o inchcs of snow on ground at ond ofI I 2212d. Tho grcatest cold was 18.7 bclov zaro on m t,3.5.

Orcatestinilcago in one hour ivas 56 on the il6t. I Resulùmnt direction, S. 33 of th5nGm U, v-7arno ftmprtr
Oraatst volocity in gitsts was Ï2 on tho 1Gth. I Total ,niîcange, 13,401. Warmcst day was the 22nd. Coldest day wO.5 tha
ltcstiltantiznilangc, 6,718. I .nd.

'I



ABSTRACT FOR THE MONTH 0F MARCH, 1904.

Meteorological Obsèrvations, McGill Coflege Observatory, Montreal, Canada. IleighIt abuve sea level, 1S7 feet. C. H. \.cLEOD, .Superiniendlene

DAY

4
5

SumOAT ... 6
7
8'
9

20
il
12

SUNDAIY.... 13
14
15
26
27
i8
19

SUND)AT .... 20
21
22
23
24
2_5
26

SUNDAT .... 27
28
29
30
32

bleans .........

30 Vears mcans>
for and including>
this monh ..

t

24.2
32-3
29.5

4.2
8.4

26.3
35-3
35.5
28. 8

31.2
12.0

217.7
23. c
24-7
19.5
18._ç
29.6
30.5

33-1
22.2
32.8
36.8
34.4
39.8
37-2

27.6
22.2
2,5.8
34-5
34.8

2-4.7

THERM<

Max.

30.9
38.8
39-.2
23.0
18.9

32.4
38.5
39.2
34-3
1x.8
j!;.6
25.0

24.3
29.4

28.7
24.9
24.5
36.2

36.2

30'.036.7
39.8
40.5
42 9
44.2

32.6
28. 2
32.5
42. x
40.1

3133

L)MET ER.

M Ain. 1 Range.

14.3
25.0

-5.0

-2.9

30.0
32.9

5.4
3.5

20.5

:12.6
12.8
22.8
23.0
23.0

24.2
16.o
21.]r
33.7
28.1
34.6J
25.3

212.0
24.5
X9.0
26.7
30.7

x6.5

x6.6
13.8
34.1

24.3

19.6
8.5
6.2

28.2
32.2
10.2
11.5

13.8
25.7

'15.9

11.5
23.2

12.2

:15.6

12.4
8-3

28.9

20.6

12.5

9.4

Z4.8

4BA.ROMETER.

i.
M can.

30.13
30.10
29.50
30.38
30.82

30. -51
29-94
29.52
29.75
30.15
29.96
2983

29.90
30.00
2g.86
3.s11l
30.36
29.89
29.78

29.83
30.46
29.97
30.04
30.47
29.99
29.64

30.2
30.17
30.23
30.26
30.29

3D.062

Max.

30.27
30.27
29.91

30.73
30.94

30.66
30.35
-29.56
30.05
30.24
30.08
29.90

30.02
30.03

30.33

30.21

30.28
30.54
30.42
.30.28
30.59
30.36
29.99

30.18
30.22
30.27
3D.30
30.34

30.24

Min.

30.03

29.14
29.77
30.66

30.35
29-53
29.48
29.52
30.05
29 .8ý
'29.77

29.77
29.94
29.81
29.s6
30:21

2971
29.55

29.51
30.28
29.74
29.74
30 .28
29.70
29.44

29.99
30.24
30.27
30o.12
30.25

29.88

Range.

.24
.20
-77
.96

.328

.82

.54

.19

.23

.13

.25

.22

.13
-47
.25
.50
.31

-77
.26
.67
.54
.32
.66
.55

.29

.07

.10L

.os

.09

.,36

2 9 -32.1 1 27.6 1 14.5 1 29.981 1 ... 1 .... î.S

ANALYSIS 0F WIND RECORD.

Direction ......... N. N. E. E. S.E. S. S.W. IW. N.WV. CALMR.

Miles ..... ....... 571 86 435 453 69 48I266 28

Duration in hrs 59 67 44 26 97 196 242 1122

liean Vlocity . 9.7 12.6 9.9 27-4 16.7 21.6 219.0 19.5

Greatest mileago in ome bour w3Ls 50 on the Srtl.
Groatest volocity in gusLs w219 720on the 3rd.
IL05utantrniloage, 68281.

Resultant direction. S. 690, W.
Total milenge, 13,036.

l'Mcan
rel ati ve
hîîmid.

i ty.

93
87
94
8%
86

83
94
di2

77
73
85
88

83
87

69
93
79

71

87
74
69
84

St

84
82.
73
S2

82.f)

WVIN D.

Gcncrai Vclocî
direction. in M.le

per 13o11r.

S.W. 23.0
S.W. 36. a

S. W. 3z-3i
S.W. 22.0
N.E. 9.2

%V. 15.5
S.E. z6.2

W. 26.3
S.W. 29.8
S. W. 29.3
N. E, 10.4
WV. 20.2

N.W. 17.9
N.W. 9.0
N.E. 13.3
N.%Y. 20.2
N. 22.
N.W. 2.
S. W. 18.3

N. W. 28.3
N.E. 10.7
S. E. 19.5
S.WV. 26 2
WI'. 25.4

S. W. 22.6
N.WV. 24.7

N."e. 10."
S. W. 6.3
S. W. 24.2

S. 10.7
N.E. 12.0

S 69Q W. 27.5

.... 27.0

..

87
16

41
77
33
57

2S
71

77

42

25
79

83.
83

14

62
55
87

57

38.8

45.1

.09

2.0

2.42

9.0
.4

.0

2.0

.2

.0

.0

.4

2.2

0.0

1-36

.86

.04

.0

.04

2.3

.00

.00

.09

4.01

DAY.

2

3
4
5

6....SNÂ
7S
9

Io

12

13 ...... uIIIAV
1.4
25
16
17

20... .. uNI>)AV
21
22
23
24

26

27
.SUNDAY

30 Vears îîcatis

for and inlîîldiîîg
titis mathi.

0 Baromntcr rcdings rcduccd to scna-levol and Ilighcst baroinctor readinz %vas 30.94 on tho
tomporaturo 3202 Fahrenheit 5th; iowest barnitioter %vas "V.Il on the 3rd, giv-

t Mcan of bi-hourly readings tn2ton fromn ing n, ranîge of 1.80 iluches.
self rccording instruments. Miniiiu rcelativeohutuidity obscrvcd, ivas 54

4 llumidity relative, saturation hein- 100. on tho 10th.
Mcan o! observations at 8, 15 and 20 L-ours. Baîin feul on 7 days. Snow feUl on Il days.

¶23 ycars oniy. ?17 yoars onWy. Rain :nd sniow on 4 days.
Tho greatest, heat was 44.2 aboya atiro on the ?No. of! inches of snow %m ground nt end of

2Gth. Tho greatest cold mu, 5.4 belo.e zero on nontlî, 9 inches.
the 5th, giving a rauge of teînperaturo o! 49 60 Tiîo avernue tcîîreraturo !tor tho four mnnnîh.

IWarmest day was the 25th. Coldost d L7 %vas tho cndliig.NMîîreh 31.9t, is 131.5, n hidi is the coldcsL
4th. I since iho ivinter of ISil-55, andi 10'.5 hclow ntor-

iimal.

Il

-- R



ABSTRACT FOR THE MONTH 0F APRIL, 1904.
I IMeteorological Observations, MlýcGilI College Observatory, M.%ontreal, Çanada. Hgtý abv e ee,17fo.C l ILO, .Superintendent.

D)A Y

1
2

3

4

7
8
9

SUliDA ... 0I

SUNDu& .... 17

19
20
21
22
23

SIJnI2A1..
25
26
27
28
29
30

for2nd inclîîdilg>
this nonth ..

TH ERMOM ETER.

t

37.2

2R.6
34.4
39.3
410.8
37.2
40.1
39.6

43-3
-41-2
37.9
:6 7
30.8
2S.2

30.4

36.5
41.2
35.6
29.6
38.1
41.9
47.0

52.7

45.3
44.8
50.4
47.2

47.7
49.4

Max.

40.0
40.1

32.8
412.0
46.ù
50.9
41.2

49 7
45.2

51-4
47.2
45.5
37.0
36.8
33.2
35-4

45-4
51.2
45.5
35.9
46.4
So.6

6* .8
56.6
50-3
6o.o
54.7
53-4
53.7

Min

30.2

33.)

23.ù

32.2
32.2
32.2

35.9

36.5
37.2
31-4
22.0

24.0
25.3
24.0

27.0
32.0
25.5
39._5
29.5
34.0
32.2

41.8
42.3
39.2
39.6
41.4

44.0

45.0

RanCe.

9.8
6.2

9.2
16.3

:3.7
9.0

27-5
9.3

14 9
20.0
24.2
25.0
12.8
5.9

18.4
29.2.
20.0
16.4
:6.g
36.6
2S .8

20.0
34.3

20.4
23-3
9.4
8-7

39.27 j46.6 j32.3 i 4.3

4079 49.18 33.01 1 6.17

Mean.

29.86
29.55

30.07
30.21

3(,.16
30.08
29.9s
30.15
29.79

29.50
29.66
29.62
29.85
29 s!)
30.04
29.92

29.9s
29.91i
29.77
29.84
30.21
30.45

30.33

29.99
29.65
29.94
30.36
30.17
29.85S
29.73

29.9P43

-%BAROMETER.

30.23 Z9.57 .6
29.6d 29.50 .S

30.29 29.63 6
30.33 30.2 2
30.20 30.1X2 o
30.14 30.00 .14
30.03 2-9-94 .14
3C.23 30.07 .î6
30.07 29.50 -57

29.59 29.43 .î6
29.77 29.59 .S3
2)-77 2.50ý .27
29.92 29.61 .31
29.96 129.86 .20
30.1z 29.95 .25
29.99 29.E5 .11

30.02 29.92 .10
29.97 29.85 .2
29.55 29.70 .15
30.03 29.73 .30

3D.32 30.03 .29
30.50 30.32 .1S
30.44 30.28 .26

30.18 2P.70 .43
29.73 29.59 .14
30.09 29-73 .3ù
30.25 30.09 .16
30.24 I 30.03 .21
30.03 29-74 .29
29.81 29.70 .21

30.06 j 29.82 j .4

.0

humid-
'[y.

87
61
64

86
83
92

72
69

87

87
69

58
77
96

79

75
53

s6o

67.0

WI1ND.

Mein
Gencral. yClOCiIty

dircCtion. in ,, Is
pcr Ilour.

S. E. 22.3
S.W. -27.0

N. 29.3
S.WV. 29.6

W. 30.0
S.W. 12.5
N.W. 9.6
N.E. uî1.0
N.E. x=.2

SW. 2Z.0
.W. 20.5S

S.W%. 36.5
W. 20.4
W. 14.7

N.W- s'O
N.W. 170O

S.WV. 26.6
WV. 14.5

$.W. 36.3
N.E. 20.2
N.WV. 10.3
S.W. 4-3

S. ..

S.
S.W. -- 2.g
N.E. Io..;
N. E. 37.3
N. E. 18-7
IN. E. 33-4
N.W 8.6

Nycst.j 27.05

16.Y9 ýi

C7

E:

C3
24

43

C3

ES

15

3
-4
.5

.8

.09

-36
.55

.0

.îS

.07

3.31

1.73

3...... Su:,DL3A... -03

.0 0C

.3 .55

.... .035

.0 .00

2.0 3.S6

4.3 =53t

13
14
15

20

22
23

....... IA

27
2J
29

11:2% u:tlt.

ANALYSIS 0F WIND RECORD. P *flaosucter rcadings rcduccd to eca-lec-1 and WVarmnct day vra- c e24h: Coldcsýt day 'vas tho
_________________________________________________________tcniporatur 329 Fahirenheit. 13h.

DiC~0......N. . .IE. S. E. S. S.W. W. N.W. CALU. -icn of bi-hourly rcadinms takcn froin Ilighcsgt baLrometer rea-dinc: wma 3().e, on tho
_______________ - -- -__________ olfrcrcordinginstru:nocnts. 212nd: loivesL luroîce irs !.4 u oluth, gir-

Mic..... ...... 967 1893 sis j 375 300 ,33 3237 843 Ill1urniditY relative, Saturation ben. Ioo ing arangecofl.flT incclis.

»UraaOflin hî.. 73112 j 5 24 22 43 :6 613 Man of observations aL :3, 15 and -10 hours. MIinimum rChitivo bumiidity obscrrcîl, w-13 35-Iain nhs - I 7-1=- - ____ - _____- 23ycarsonly i17ycaLrsonly. on theo23rd.
blean clocit.1.0.3

Mc~~~~~~~n' vCoc.0.. :a. 2. î. 56 43 2. Zs~î;Fr~d~ol.Inin foll on 12 cliy2. Snow fel! on 5 days.
O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ h rcatesiilnoi n orw34 nto5h IOZC.tSt heat wras 61.8 ahovo -zero on tho Rain or cnow un 17 days.

(;rcatcýsLvolocity in gisst.- îva872on tho.5tl. Ttnçl:ni icton, 3,459. ý th2th, h gvingarangofw 1. tn oir zero4 on0  No çnow on ground atend of month.
Totaltan inuu!cagc, 1119 ),h 0tyg07garuo ft5.oacof4.0

.'tJ412,



ABSTRACT FOR THE MONTH 0F MAY, 1904.

.Meteorological Observations, lMcGi]1 CiLaege Observatory, 'Montreal, Canada. Hieiglit above sea leva], 1S7 feet. O. IL. IcLEDD,

DAY

2

3
4

7

SUUAY 17

27

19
20
21

23
24
25
26
27
23

....... .29
30
31

.20 Venrs mcans>
for ,:id inclîîdisig>
thi% îîînnth ..

THERMOMETER.

t
Mea. Mx. in Ranc.

51.2 60.3 41-7 iS.6

57.8 66.6 46. x 20.5
65.9 75.3 53.0 22.3
66.1 75-3 57.0 18.3
!9.8 68.4 53.0 15.4
55.; 

6
5.2 42.2 23.0

63.7 78.9 46.9 3D.0

66.3 75.0 57-5 27.5
65.6 78.5 56.a 2-2.5

59.3 (19.0 52.2 27.8
57.1 66.o0 45-8 20.2
52.2 61.0 39.8 21.2
6z.6 72.5 413.5 24.0
66.1 76.2 56.6 19.6

58.4 65.8 48.8 17.0
50.9 57-7 .ý6.s 10.9

537 63.5 44-1 19.4
619 73.6 48.0 -MS.6

49.9 (24.8 46.8 18.a
49 -9 53.4 45- 7.
61.5 73.9 46.9 27.0

C-6.4 77-2 56.6 20.6
63.3 74.9 57-5 17.4
65.6 71z.5 53.7 22.8
57.8 65-s s52.6 22.9

59.
8  C-9.0 .5=.6 z6.4

59.4 65 o 52.2 ]--.S
57.4 67.3 45.6 --1.7

64.6 75 O 53.0 22.0
64.2 71.7 !4-3 27.4
55- 62.S 46.7 16.t

59-7.11 9g. 5001.

54.93 64.3 46.0 28.4

4BARO'METER.

30.02
30.24
30.26
31,.16
30.05
30. 25Z
29.96

29.84
::9-.;
29.87
30.04
30.13
30.05
=9.87

29-77
-9.72
29.89
29.97
29 82
29.67
29-78

29.80
'29-76
29.91
29.9
29.77
=9. 62
29.92

29.93
29.82
30.27

29.025

29.935

30.24
30.27
30.30
30.26
30.14
30.25
30.22x

29.92
29-;5
29.95
30.23
30.19
30.23
29.95

29.83
29.77
29.99
30.02
29.92
29.74
29.81

29.S3
29.84
32.04
30.07
29.89
29.85
30.00

30.3
29:97
30. 25r

29.84
30.24
30.22
30.02
30.00
30.12
29.81

29.75
29.63
29.70
29.9ýý
30.08
2Q . 4
29.79

29.-Z2
29.70

29.77
29.120
29.73
29.64
29-74

29.76
29.71
29-74
29.87
29.5s6
29.42
,29.s

29.80
29.75
29-97

R.inge.

.14

.o5

.34

.22

.25

.30

.27

.22

.25

.%t

.22

.19

.10

.07

.07

.13

.20

.20

.03

.07

.23

.22

.28

300 9.83 .1S

:'Mean
relaitive
huinid-

ity.

r0

43
46
52

55
40
52

63
6-x
52
60

54
53

83
93
73
74

200
96
79

62
86
55
go
98
79
62

67
69

66.5

66.12

I WIND.

Gencral
direction.

N.E.
N. E.
S.w.
S. i.
S.'W.
N.E
S.w.
s.'v.
S.EL.
s.'v.
s.'v.
S.'W.
N.B.
S. E.

S. E.
W.

s.'v.
N. E.
N. E.
N. E.
Wv.

s.w.
S-W'.
S. W-
N.E.
S. w.s.W.
s .w.
S. W.s .W.
F. E.

ÏNean

inMIY
per hour.

14.5
1o.8
27.3
26.8
29.7
9.8
9.5

12.8
17-4
22.3
17-4
12.3

22.0

23.5

z6.3

22.5

15.6

2S.5

26.o

10.9
7-4

22.7
19.4

22.0
29.9
2o.5

25.62

TTYj1737

82

88

S7
5,2

94
67

43
70
So
go
si
Sa
76

73

54

77
03

25

95

93
19

59

56

-i.

51.5

DAY.

.... SUNIWAY

4
5
6
7

S .......... uIj>A-Y

.38 .... ..3.

.49. .... ....

2.05 .... 2.05

.23 .... .15

.SIINSuA Y

22 ...... 1S1>AY
23
24
25
26
27
26

29 . ... UI
30
32

..... uis....

S30 5. .ars 2îîcasîî
fur anîd iî:cludisig

ANALYSIS OF WIND RECORD.

Direction ...

Mles ..... ...

Duration in hrs..

Lie:. vclocity -.. .

";. .E. 1E. 1S.E. S . 1 S.W. 1 WV. 1N.W. CALM.

- 2

(ircatcsqt îuilclWo ifl ono hour w.as 40 on the l0tlh.
Grcatc.st volocity in guits %vas 60 osi tho 1tUt
l1 %suI1tant inilcage, 4,22.

0J3aromotcr re-adings rcduccd to se&-Icvol and WarincsLd,.yivastho Othi. CIdcst d:,yva3 tlie
temperaturo 32e Fahrenheiit. 20tli.

'f Mean of bi-hourly rc:Ldings takei fr0122 Ilighcst baro.nctcr reading was 30.30 ofl tho
scIf-rcurdinig iîî8Lrumcnu- 3rd; itvtC.a ii;:r.':sîctcr iss 2J.42 un Uac 27thî, giv-

4l luinidity relative, saturation bci: 100. ilig a ran:ge of .FS inches-
Mcan of obàcrvations at S, 15 aind 20 ho:îrs. Minnîuio relative bumidiry 01,gcrvodi, %ms 30

¶ 23 yeaTs ouy. 17 yoars only. 011thei 141î.
h grcatcst licat wa 78..9 above zero on theo anfi nI as

Mt. Tho tgrcatcst cold wvas 3l.8 :ihovo zoro on ti o! nI as
thc 12thi giviîg a rango of teinjîcr.tturo of 39.1Il. i Thunder on tlhc I5th nnd 2.itli.

17

29
t0

1



-ABSTRACT FOR THE MONTH 0F JUNE, 1904.

Meteorological Observations, McGill Collage Observatory, Montreal, Canada. Heig-ht above sea level, MS feet C Il. CeLr-,OD, -SupPrntendent.

3

6
7

9,
20

*22
23
24
35
26
27

SXINDA'? ..... 9
20
21
22
23
24
25

SIJNDAY .... 26
27
28
29
30

3 0 Y cars mncans>
fand including>
this monh ..

t
MVcan.

54.9
63.4
62.8
!9.5

54.4
55.4
63.7
63.2
64.1
64.7
66.5

6o .2
59.9

6.o

65.9
6:. 7
64.3
66.0

63.0
71.7
73.0
63.9

6.2
70.5
74.8

76.4
65. 5
67.7
62- 3
69.6

6-4.-60

64-73

THERIVOMETER.

57.8
66.5
64.3
66.0

58.8
60.3
74.8
73.2
73.0
74-7
74.2

67.4
70.8
74.3
74.6
69.7
73-5
75.5

72-5
82 .0

69.4
74.4
81.0
83.0

83.8
72.6
75-9
66. x
79.7

72.39

73.43

Min.

51.5
50-4
57.0
52.2

50.0
53.2
53.6
53.8

,.0
58 .6

51.0
46 6
54.0
S9.4
.56.7
52r.0
58 .8

50.3ç
61.5
66.%
56. 6
53.1
55.5
67.5

66.8
6a. 5
57:3
58. 1
61.0

56.05

,56.29g

Range.

16.3x

7.3
24.9

7-3
9.3

29.6
29.2

15.5

24.2
20.3
25.2
23.0
22.5
16.7

22.0
20.5

21.3
25.5
15.5

17,0

18.6
8.0

26.33

17.24

%2 BARoME'rER.

t

3t'.21
30.09
29.97
30.15

29.88
29.8x
29.82
29.97
30.29
30.22
30.c9

30.17
30.20
30.06
29.92
30.02
30.c6
29.93

30e.06
29.85
29.56
29.74
30.16
30.09
29.88

29.80
30.06
32.07
=9.3
29.73

29.085

29.905

Max.

30.25

30.27
30.05
.30.22

30.07
29.84
29.89
30.02
30.28
30.30
30.25

30.20
30.'25
30.23
299
302
30.14
30.03

30.2
30.00
29.68
29.98
30.22
32.29
29.95

29.90

3 0.1z2
.30. IL6
29.95
29.78

30.07

Afin.

30.17

29.94
30.05

29.83l
29.8o8
29. 8o
29.89
30.01
30.05
30.05

30.10
30.13
29.94
29.8
29.88
29.95
29.90

30.00
29.68
29.48
29.50
29.98
29.98
29.81

29-77
29.93
29.95
29.77
29.6;

29-90

Range.

.os

.29
.22
.z6

.24

.04

.09

.23

.26

.22

.10

.10

.2

.19

.20

.22
. 1)
.23

.2

.32

.20
.48
.24
.21
.17

.13
.22
.21
.18
.09

.17

ANALYSIS 0F WIND RECORD.

Direction ......... N. N. E. E. S. E. S. S.W. WV. N.%V. CALM.

Mi..... ....... g61 222 689 39 z76 232 ,35 440

Duration in hrs.. 85 240 90 6 39 29 2E6 578

Mcan vclocity .... XX1.3 18.7 17 7 65 9.3 11 j2.4 17.7

Grcatcat :nilctgo in ono hour wns 25 on tho lit):. ResUlt.LUt direction, N.51
0

W.
Groatcost volocity in gusta was .36 on the ltl. Total inileago, 7,011.
Ucautant iniloago, 2,5S54.

m INICI-n
relative
humid-

i ty.

97
9o

97
74

95
97
go
82

81
70

75
74
8z1

73
75

77
79
89
S$5
84
83
93

6

92

S.0

70.9

W1 N D.

Gencrai veIocit5r
direction. in miles

per hotir.

N.E. 6.7
N. E. 9.0
N.EB. 12.6

N. E. 12.8
N.E'. 9.7
S.W. 7.2
N. E- 20.7
N.E. 7.4
S.W%. 20 4

N. E. 11.3

N. E. 6.o
N.E. 5.2

E. 8.2
N. %V. 10.5
N.W. 6.9

N. W. 13 .4

N. W. 6.3
W. 8.3
W . 8.6
N . 21.5
WV. 9.6
W . î:2.6
W. 12.8

W . 20.3
N.W. 10.9

W. 8.7
WV. 8.o

N.SW. 9.7

.... 12.73

27
04
52

47
44
46
Sa
94

93
94
Es
28
95
87
83

92

93
ôit

96

59

89

96

64

r
54. 0

I I -

.57
.03
.41
.00

.28

.04

.6:

.20
.30

.10

.22

.00

2.6:

3.62

"Barouicter reaidingso ducad to oaa-loaadý Warmcst day mu. thc 26tlî. Coldest day WftS tho
tompcraturo 320 

Fahrenheoit.

t Mean of bi-lhottrIY rcadings talion from Ilighest ba.rometar rcading vas 30.30 on tho
solf-recording iîîstruinents. 101b. loimct bairoiiîctcr %vas 29.4 01, thec 2ist, gir-

3 Ilunxidity relative, saturation bcing 10. Ing araîîgeof .M inciscs.

&Mean of observations nt 8, 15 and 20 hours. Minionutn relative huinidity obscrvod, wuo 62
¶d23 ycarsonly. Z17years oniy. on the 1 Ith.

Tlîa groatoît hat wns 83.80 aboya zero on the Biain l an 13 days.
26th. Tho grentest cold wvas 46.6 îîbovo zero çn
the l3th, giving a range of taînjîcoraturo ef 37.20. Thunder an 4 days.

1

0*-

-4x

.00

.2s
.04

3.62

DAY.

3
4

S...........SUaDAT

7

9
10
il

12...... UNDAy
13
14

16
27

29 .... N.iIAT

28
22
23
J4
25

26 ...... SUNI>AY
27
2!3
29
30

.....SIS....

t30 Vcars means
f or alid including
Iis. niozal:.



ABSTRACT FOR THE MONTH 0F JULY, 1904.

Meteorological Observations, MeGili College Observatory, Mýontreal, Canada. Heighit above sea level, 137 feet. C2. H. MIcLEOD, Saperintenden.

TH ERMVM E*TELR.

DAY

2

4

7
8
9

SUNDA ... 10

22
23

14
x5
16

SUDY....17

19

'22
2.;

SIDA7 .... 24
2,5
26
27
28
29
30

SI»ONDAY .... 31

30 Vcars rocans>
for2nd incltiding
this month ..

t

69.4
5.7

60.3
66.1
70.8
73-9
68.9

74.

67.7
70.6
69.8
6.z.5
66.-
6S.7

70.9

76.2
78.3
70.9
62.3
64.8
63.0

67.9
72-4

70.0
63.0
66.5

70.0

68.38

68.8So

Max.

70.5
75.0
76.8

78.0
83.3
83.9

73.0
79-4

67.2
76.0
7.5.8
78.8

77-0

90.1
78.7
08.6
72.2
68.5

76.0
79.8
71.2

82.3
78.0
69:o
74.0

8.4

76.2

Range.

25.9
3.7

21.0
2Z.0
11.4
7-7

20.0
22.3
21.9

8.3
25-7
10.5
8.2

34.9
13.8

13.8
18.0
21.0

16.0
12.2
15.4
9-4

05.9
1.5.3
7-7

19-3
14.7
14

16 .8

15-4

-77.2- 60.8 r 16.4

MIi n

6î .9
55.2

49-5
54-0
65.4
6z .o
68.o
6z .0

64 7
63.7
6z-.7
59.0
55.0
60.9p

6.0

63.2
67.9
69. o

627
56. 4
56. 8
59.0

6o. x
64.5
63.!;
63.o
63.3
57.6
55.9

63.6

6o .8

X&ALYSIS 0F WIND RECORD.

Dirct'ion......N N.E. E. S.E. S. S. W. N. W. j CALM.

-Miles..........170 280 449 1_27 j s î8 .. 4233 2472

Duration in lits 24 52 71__3 2 ... 432 149 il

Menvelocity.... 7.1 5.4 6.3 19.0 9.0 9.g8 9.

Rtesultitnt direction, N787ýW.
Total iuilenge, 6,619.

%BARONMETER.

t I
Mean. Max. Min. Range.

29.74 29.80 29479 .21
29.86 30.00 99 .2

30.14 30.27 30.00 .17
29.98 30.18 29.78 .40
29.86 29.95 '29-79 .16
30.04 30.07 29.95 .22
30.07 3D.11 30.05 .06
30.07 30.12 30.05 .07
30.00 30.07 29.92 .15

29.86 29.91 29.83 .os
29.76 29.82 29.70 .12
29.s6 29.69 29.44 .25
29.78 29.95 29.56 .39
30.01 30.07 29.95 .12
29.91 30.01 29.80 .2t
29.d5 29.90 29.80 .10

29.92 29.97 29.88 .09
29.85 29.38 29.82 .06
29.78 29.86 29.69 .17
29.78 29.82 29.69 .13
29.87 29-90 29.82 .os
29.98 30.03 29.90 .13

30.07 30.10 1 30.02 os3

3(,.09 30.14 30.06 .o8
30.09 30.12 30.07 .05
30.08 30.11 30.04 .07
30.02 30.06 29.98 .os
29.97 30.01 29.87 .14

29.93 30.08 29.84 .24
30.05 30.10 29.92 .18

29.81 29.92 i 29-74 .18

29.e29 30.00 29.88 .12

2989 .... Y.... .1

%VIND.

relative
humid-

i 'y.

89
92

81
84
73
71
71
6o

r 62

95
b7

71
72
84
77

70
So
65
66
55
Ï2

77
76
87
83
80

73

94

77-5

72.0

1

8.. 1.9

1General
direction.

S. E.
N. W.

N.W.
W.
Wv.

N.W.
Wv.
E .

W.
N .W.
N. W.
N. W.
Wv.
W.

N. W.

N. W.
Wv.
W .

N.w.
N.WV.
N.WV.
N.E.

N.E-
N.E.
N.w.
W .

N.W.
Wv.
W.

Mea-n
Velociîy
in miles

Fe Ilour.

01.2
11.0

12.3
13.1
17.7
10.3
12.5

3.3
6.6

9.2
12.5

9.0
zo.6
5.5

71.0
12.2

4.9
7.0

16.8
03-4
5.7
3.8
4.4

5.2

3.5
4.7
7.2

7-3
25.2
9.5

15-5

VAY.

72

94
36
46
40
98
97
78

61
45
.44
97
lx
78

68
77
73
82
63
95
02

32
47
14
71
22

40

6

54

C

.02

.00

.o3

.01

.00
.50

.02

.00

.36

.57

.0

2.5

4.16

0--

*J3'arometer readinga rcduced tosea-levol and, iarillest diy was the l9tb. Coldest day ws thc
teznpcrature 320 Fahrcnheit. 2nd -

t Mcan of bi-hourly readings taken froin Ilgu aoerradn ws318nth
sel f-ecordng intrumet-,ý.4tW; luivcat &,aruuaetur %vas 29J.44 oz, the 12Lth, gi-

41lunzidity relative, saturation being 100. ing arangecof .74 inehes.
Mecan of observations at 8, 1.5 and 20 hours. .Miniwnî relative huinidity obsorved, was 43

¶ 523 ycars only. îl18yoars only. on the Sth.

The greateot heat was 90.10 abovo zero on the Bain fell on 17 d.Ys.
l9th. The grcatest cold ras 49.b nhove zero or.
tho 3rd, giving a range of tcuaperaturo of 410.60. 1 Thunider on 5 da;is.

.02

.59

.00

.08

.13
:00
.50

.02

.00

.00

.C9

.00

.50

2.95

4.1î6

GreatSt inileago ini onc hiour was 2.5 on tuie Blst.
Groatcst volocity in gusts was 48 on the 3lst.
Resultant inilonge, 4,M5U.

.....Su..in)Y

27
23
29
30

31 ...... SUNDAY

.....Suis ....

30 Vears means
ior and including
thlis moîtlî.

2

3 ......... SUNDATr
4
5
6
7
8
9

'0 ...... UNIUAY

12
13
14
15
16

27 ...... SINIAY



ABSTRACT FOR THIE MONTH QF AUGUSI, 1904.

Meteoro]ogical Observations, McGill College Observatory, â1ontreal, Canada. Heiglit above se.a level, 187 feet . C. Il cLEOD, Saueriitevi

DAY

3
4

8
9

10
21
12
23

.24
15
z6
17
I3
19
20

23
24
25
26
27

SUNDAY.... 28
39
30
33

30 yeurs mens)
forind including>
this mrnth ..

THERMOM ETER.

't
3lcan.

72.5
67.6
67.9
69.6
71
7133

63.6
62.5
63-3
64.3
65 o

6j2
63.o

647

65.7

6z.8
57.9

6o.6

64.3
S66z 0
63.5

'7:16.
59.7

64.39

66.47

73.2
77.0
78.8
80.4

74:0

73.4

72.3

74.6
70.0
63.3
72.6
67-0

67.6
79.3
64.5
74.3

67.3
63.5

72.0

74.7

Mlin.

67.3

58.5
57.7.

63.o

57.0
50.0
54.6

56. o
59.0

61.8
59.3

58.16
55.5
51t.0

54-7

54.5
59.2
51.6
53.0

59-3

58-7
56-3
51.8
50.0

56.6

58.6

RanCe.

33.4
33.5

21.1
19.1
13.8

22.9

23. 4
17.2
212.:

:8.7

22.3
20.7

7.0
24.0
33.5

4-3

23.1
20.3x
32.9
23.3

16.7

17.5
10.5
35.5
33.5

15.4

*L BAROMETER.

t1
Mlean. M. Min.

29.85 -- 9.89 29.80
2.5 29.99 29.89

30.05 30.08 29.97
30.06 30.12 30.0e
29.85; 30.00 29-74
29.63 29-77 -29.60

29.85 29-93 j 29.69
30.01 30.21 29.93
30.34 30.3 30.23
30.18 30.33 29.99
V9.96 30.20 t 29.93
30.21 30.23 30.10
30.00 30 .327 9

29-74 29.83 29.6s
.51s e9.90 C9.71

29.54 -29 90 c9.77
29.73 e9.83 C9.73
29.94 30.07 29-76
30.24 30.21 30.07
29.84 30.11 2_q.6a

29.98 30.04 29.73
30.2 3-6 =97
29.92 30-3 0 .o
p~. 11 32.22 30.00

29-74 30.00 29.54
29.93 30.08 29.54
32.-09 30.14 30.03

29.95 30.03 29.83
29.99 30.15 =9.6=
30.35 30.'39 30.13
30.24 30.29 30.13

29.983 30.03 = 9.85

29.943 J... ...

.10

.24

.30
.17

-34
.39

.37

.13

.19
.3
3

.13
.2

.31

.31
.29

.4

-54

.30

-33
.07

.23

.4

j il %VIN!).

relative
huanid-

ity.

79
60
69
So
77

79
71
66
06
97
3

97
91
73
72
9p

86

66
71
83
65
76

741
63
67
63

77.5

73.7

Geocrai
direction.

S W,
N.E.
N. E-

$i. W.

N. W.
N. WV.
W.

N.WV.
S.w%.
S.w.

N .W.
WJ.
'.W

W.

S.W-
N. W.

N. W.

s.W.
N.W.

S 74" W

velocity
ifl iljes

lier Iaour.

10.4
3

4.5
4.9

11.7
14 S

21.8
lo.S
S-3

33.9
12.6
5.3z

33.0
S.2

6.6
27

37.3

8.2

6.6
:5.2

S.6
Z5.0

22.0
39.3

23.2
139
13.2
7.5

11.69

.04

72o C

9

844 ....
02 ...

o:

79 .1

'50 Zr
93

59 .52
73 ..

4L .(il
93 ..

40 .0

S7

8s
77
96

57.6 . .4

HA.NALYSIS OF WIND RECORD. I *lroccrcdiasrcduccd to sca-level and: Wnes ywat.ilt.GdoLdyvsto

N .rN E. ,ion - E.. S. S.W W.3 477o. c£t3l 0ol s-cordin nzruuàc adinc Ilieken friromet0r readir was 30.38 on tho
Maies . I -03 - 1 Jlunidity relative, zçaturation boin z No. INI wrcm .- broinctcr was 2-5I ois thao 2-7th, giv-

........n hr.. '23 - ___ 39 74 - 47;S 10;4 -. 034 Mexan of obccrv:io:s at 8, 15 and :D .A is 
1
JTS ill. ano or -51 anches.

Durtin n rs- 6 0 il 14 3s li 42 13=Yarson. ?lSycIarsony. %Iinisnltl rc1ativo hiidity obserred, mis 41
34a eoct..l . . 1359 20.6 4 A urara on Vie 3rd. il Directionî for paart ofoth rd

Me2nvcloisy... 64.9 6.7 7.2 13.-3306 34.3 taliona froua City liall records. naia3d

________________________________________________________________ Tio grcutcst but ws SI%, abovo oro on tht.

Groaest oloety i 8lat8 ~60 o Uic2Sth 61. Tiso grentest cold,%mi uiU.O.tLiovo zoro os 11-iin fell on 13da.
OrcAtstlnileaiboin onu hourivs32 on tho Zth. i lesult3ant dirction, S.d40W. thecPth and 3lstgiviîg a rnge of tcanîîc;uture o-'~~u~o Ga
1ksaultntmile.ige, 5,èG67. Toa ra--c 8,03 - - 1

,enl.

~r.

-- DAY.

3
4

7 ........... suzDAY
.6 S

9
20

.13 11

.01 13

.13 13

1.00 14 ...... U<a>AY

.52 17

19

21 ...... Su.m4,%V
.61 23

2s. .......6UD%

29
-- 30

.. 31

.....Sîms.....

3.64 for aud includingI alahis month-.



ABSTRACT FOR THE MONTH 0F SEPTEMBER, 1904.

Meteorological Observations, MeGili College Observatory, Montreal,

DAY

21
21

7
8
9

10

12
13
14
15

27

Su~îîAY18
29
20
21
22
23
24

.........25

27
28
29
30

lcn...... .....

30 Vcars mcalls)
for and iîîchidiîîg
ibis îîîonth..-..(

t
Mcîxi.

58 .5
58. 6
55.6

6x .z
56.1l
52.8
56.9
55.2
52.1
60.3

6.o
59.4
53.0
53 .9
53.7
553.

62.9
51.0
49.6
40.2X
41-5
47-0
52.0

52.1
53.5
46.3
49.2
53.7
56.2

THERMOM ETER.

Max.

68.5
66.0
57.2

63.7
62.8
59.8
64.8
58 .8
6o .8
69.8

72.9
66.8
58.7
68.9
6o.o
63.0
64.0

74.1

55.3
455
47.6
55.0
61 .2

SB.!;
.58.9
52.~2
s6.7
63.2
63.9

52, 61.3

595.49 66.5

Mlin.

50.3
54-5
53.3

54.2l
47-3
44.0
47-0
47-7

57.0
30.2
45.0
49.8
48-0
44-5
53.0

5335
44-7
42-7
36.6
34.8
34.2
48.8

49.9
49.8
39.8
40.2
45.7
49.3

46 .9

So.8

Ranige.

18.2
22t.3
3.9

11.6
35.5
15.t;
17.8
11.1

28.7

15.9
16.6
13.7
29.2
12.0
18.5
22.0

20.6
25.3
%2.6
8.9

22.8
2o.8
1224

8.6
9.1

12.4
16.3
27.5
24.6

14.4

îS.6

i.
hJeaxi.

30.14
30.09
29-94

29.89
30.04
30.28
30.13
30.09
30.27
30.08

29.96
29.99
30-32
29-97
29.92
30.01
29.92

29.84
30.29
29-99
3,. 29
30.32
32.40
29.86

29.88
29.82
30.06
30.27
29.80
29.43

30.039

30.027

*BARONIETER.

Maxc. Mli.

30.25 30.04
30.15 30.03
30.03 29.83

29.97 29.81
30.23 29.95
30.35 30.23
30.24 30.00
30.20 29.98
30.20 30.21
30.12 30.02

30.06 29.86
30.24 29.84
30.39 30.24
30.24 29-75
30.16 29.78
30.15 29.83
29.96 29.84

29.99 29.73
30.27 '29.99
30.24 29.86
30.42 30.23
30.57 30.42
30.54 30.29
30.19 29-59

29.93 29.71
29.91 29.731
30.23 29.88
30.24 30.23
30.24 29.53
29.56 29.34

30171 29.91

Canada. Heigrlit above sea level, 1S7 féet C.

Range.

.21
.2
.20

.28

.2
.24
.22
.09
.10

.20
.40
.15
.49
.38
.32
.12

.21
.28
.28
.29
.25
.35
.60

.22

.18

.25

.19

ANALYSIS 0F WMN RECORD.

Directon........ N. N. E. E. S..E. S. S.W. j . N.W. CALM.

Miles ..... ..... 353 1756 149 j462 1465 2635 1og8 1460

Duration lin hrs 36 255 25 49 224 166 Si 93

Mlean vclocity. 9.8 21.3 20.0 g_.4 il .8 15.8 1 3.6 15.7

(.rcatest lilcago lit ono hiour was 32 on the 3Oth-
oroaf.cst volocity lin gusts 'vas 48 on the 30th.
llosul tant in loaze, 2,493.

Resultant direction. S.660 WV.
Total miloxige, 9,37$.

relative
humid.

icy.

86
95

200

83
79
60
82
70
82
89

s
84
73
93
8o

76

91
72
94
70
67
77

100

91
99
76
75

log
88

83.3

76.5

WIlND.

Mciii
Gecral vclocity

dirctxioxi. in miles
per lîour.

S. E. 8.8
N.E. 12..5
N.E. 11.6

S.WV. 18.7
S. W. 14.3

N.WV. 8.9
S.V. 1.
N.E. 22.0
S. E. 10 2

S 8.8

S 15.2
N.WV. 24.0
N.E. 6.6
S.E. 16.0

N.W. 28.3
S.W. X5.o
S.W. 24.1

S W. 16.0
N.E. 9.4

N.W. 15.2
N.W. 16.7
N.W. 22.7
S. W. 23.7
S.W. 14.6

N.E. 8.9
S.WV. 10.0
N. E. 8.6
S. W. 5.8
S. W. 117.3
S.W. 26.7

S 66-W V 3.0

T1172Î7

43

79
35
96
57

47
28

79
14
93
04
64
65
68

27
91

94

48

91

24

43.8

53.7

eB]aromoter readings roduced to scIL.levol and Wariîicst day ivas; tie Ilth. Coldest day was
toimporaturo 32Q Fahroenheit. thei 21.t

t àMean of bi-hourly rcadixigs talioxi froeinI Iliglest 1)aroiîîctcr rcadixig %vis 30.57 on lie
sef-rccordiig instruents. I22xid; lfowcst baroitîctr w:îs 2li ou te 301h,

IlItîmidity relative, saturation boinçg lOe. Igiving:arîîîgc oU 123 înclîcs.
lean of obsorvationis at 8, 15 and 20 hours. M11111niîîn rchel ,îîîî~~usro,~a4

=j3ycarB oxly. ý18yoars only. Onic ue0tl.
1Buît roll on 15d.ys.

Tiho izroatcst hoat wns 74-10 above zuro on tho Trsce of snoiv nnf tuec 2lst.
18th. Tho grcatcst cold was 34.2îxbovo zoro on iîtîe n ns
tile 23rd, giving a ranigo of teoîeraturo *)f iiidro5dns
39-9J. Earth ,1uake 0o1 the 1l4th.

DAY.

53 3

4........Sur,,-

.02 .02 &

10

11 ...... .s
.17 .17 22

13

.86 1À

.. . 17

.42 ... .4! is ........... U~1A

.15 .. 15 20
.00 21

... 22

... 23
1.77 .... 2l-77 24

....... )A

07 ... 07 26
.... 27

.63 ... .68 29

.c6 ... C6 30

6.66.. 6.66 .... Sxrns.....

30 oYc.lrs iclls

33 ... 3.33 for aîîd ixiclîdîing



ABSTRACT FOR THE MONTH 0F OCTOBER, 19
Meteorologicai Observations, McGilI College Observatory, Montreal, Canada. Hei-lht above son level, 1S7 feat. O. Il. Mel

04.
LEO D,.uriennt

i

46.2

44.6
4.18
45-2
4'6.9
41-4
36.7
43.6

47.1
57.5
48.5
37.3
38.8
41.6
39.9

46.9
52.0
50.7
48.2
59.3
54-0
47-9

SUNDAY .... 23 42.3
24 36.8
25 42.5
26 39.0
27 32--p
28 33-3
291 39.7

SUNDAY...30 30.2

31 29.0

âM ans...... ..... 43-39

3o Ycars mcans)
forarnd inclriding 45-91
tbis noth ..

'11-ERMOMETER.

Max.

50.5

47-8
50.9
52.0
53-0,
46.0
43.0
30.0

52.0
6i.0
53.2
44-0
44-0
4B8.6
48.0

56.0
62.0
,56.o
.58.7
67.0
63.0
54.2

48.0
42.0
48.0

bl1i n

44.5

39 2
40.0
37. 4
44.6
36.0
28.1
35.2

44.0
44.6
39.2
30.8
34-7
34-c
.3z.6

34-5
43.0
40.6
40.2I
50.2

47-0
43.0

36.6
33.0
35.5

Range.

6.0

8.6
20.9
14.6
8.4

20.0
14.9
14.8

8.0
23-4
14.0
13.2
9.3

14.4

21.,5
19.0
25.4
j8.6

16.0o
22.2

11.4
9.0

22.5

t

29.28

29.40
29.82
30.17,
29.92
30.20
30.47
30.24

30.21
29.69
29.92
30.40
30.37
30.22
30.30

30.21
30.09
29.96
3c, 06
29.85
a9.55
29-59

29.84
30.29
30.08

. -.- Ji
383 O 28.7 9.3 fl30.08
40.2 24.4 i5.6 I 30.25
49.8 35.0 14.8 30.20
34.8 26.0 B.3 32.36

36.0 23.0 23.0 33.32

52-9 39.0 2 3.9 130.014

DAY

*BAROMETER.

MN2Z. Min.

29 33 29.,21

29 55 29.32
30.07 29.55
30.22 30.07
30.-20 20.73
30.33 29.82
30.57 30.38
30.39 30.2X7

,30.26 30.12
30.12 29.46
30.23 29.52
32.-45 30.23
30.46 30.26
30.23 30.17
30.37 30.24

30.28 30.15
30.16 29.98
30.07 29.87
30.24 29.98
29.91J 29.74
29,74 29.33

29.635 29.55

30.02 2g 65
30.25 30.02
30.22 30.02
30 oS 29.87
30.21 29.88
30.31 .30.20
30.20 29.91l
30.42 30.20
30.4'2 30.12

30.216 j 29.90

Range.

.12

.24

.52

.13
.47
.56
.19
.22

.14

.66

.71
.22
.20
.IL

.13

.13

.18

.20
.16
.2.1
.41
.20

-37
.23
.20
.21
.33
.Il
.21
.21

-3D

.26

. 22

rc1lniVc
lnîîrnid-
iîy.

77
82
83
99
77
72
82

91

95
84
77
E9
83
77

75
79
96
97
94
99
go

89
87
99

ico
95
e9
97
8$
97

87.8

77.3

.4.

WIND...2

Gerieral velocity
direction. in miles .

pîer irour.

S.WV. 27-4

S. W. 19.9 41
S. W. 37.0 34

S 9.2 6

s.;v 23.9 8
S.1E 5-3 69

N.W. 9.9 7
SLE 20.7
N.E. 16.5 19
N. E. 8.0
NL. 7.1
N. W. 17-9 11

NI.W. .z7 91

S.E. ,-.5 91
SW. 22.5 53

N- 12.0 72
N.W. 6.3 24

E. 19.1 40
S. E. îli.
S.WV. 19.0 27

S.W. 28.6 63
W. 11.1 87

S. W. I8 z
S. W. 22.6
N. W. 2_;.0 3
S.W. 12.9 ;6
S.W. - 8.5 93
N.WV. 14-5

W. 9. 33

S S430 W 14.64 35.1

.... 13.50 1 41.1

.00

.73

.04

.213

ANALYSIS 0F WIND RECORD. * Baroricter rcndings rcduccd r.o sca-lovcl an.d Warmn~ day ivots tilt 20Lt. Coldcst day ivas
_________________________________________________________________ _______ tcrriircrarjrro 3:r Fahirerhcit the 31d

Direc~ion N. NE. E S.E. S. SW. ~ .W. ALM.t Mcari of bi-hourly rcadings taken fro2î l Q5 h
Direction____ ........ N___ N.S . S . S .c .. CL. lf rccording instrumnents. iligiiet il.arnirîcter rcadin- vs1-7o h

.Niles ..... -- 9 926 -- 1 3633__ - llumidity relative, saturation bont 10)7tih. lîeîvc:'L lîaro"rîcr ivas 29.21 on thc 1st,
209 833 9:2 ' 63 1323 1533 ________ Mcan Of ob>servation2s at S, 15 and 20 hours. gmvnga rzingc of 1.3 -mriohes.

Duration in hrs.. 27 68 66 1 -. ,z 200 r 1 107 52pasny 1yasny ,2rur r1tviirîiiyosrows6

t1can 7eoay.-7 23.6 -2. 5.2 1-. 18. -1. -- 11 Direction for part of month taken fromn on tbc 7tii.
7. 1 26J . 1. 18. -14 2. CitylHall records. Iu2fI n1 a~

Greatestmlleair in one our mis36 on th lotit.Tire greatest lient was 63.0'l ahovo %.cro on tlt i anfl o 4dee

Qrcatest r.nlocago in onot %var 4VIS on tir 1Dth J Ilsult:int direction, 8.430WV. 1Oth. T£ie a rcatcst cold Nças 23.0 alboVC iaro (-n Silow fci1 on 1 day.

GRatat loit n g t 3,560. flth ]t Total iileago, 10,b~92. Lino 3lst, giving a rango of tcriplcrature if ýrr nVtrti

.02

.02

3

6
7

9

20

12

13
24
15

.......î16
17
18
29
20
21
22

1

YDAY

.2 3

.23 5
6

.00 9..... SUNîAY

.05 l!

... 23..... SWUKAY

.0 17

20

. 0 2 1

30 .... ..24N 
A

31

.01 ...... rs........

30Ycrs incans
3.13 fr arnd încliîdiîrg;

th; ibis i hl.



ABSTRACT FOR THE MONTH 0F NOVEMBER, 1904.

M eteoro]ogical Observations, IcQill College Observatory, %lontreab, Canada. Height above sea level, 187 ifeet. C. H. MceLH~OD, SuPitnet

DAY

Sui4uAy.... 6
7

1

14

17

24
19

21

2

2=
24

SUNDîAY....237
25
29
30

.N c2ns.....

for2nd incl:îdinuig

'M cari. Max. Min Range.

35.6 40.7 30.8 0.9
33.8 42.8 î6 2 16.6
42.9 57.8 35.4 z6.4
36.6 47.5 32.5 15.0

27-7 33.0 24.0 ).0

27-9 34.2 24.0 10.2

30.9 38.7 26.3 1 12.4
2;.9 36-0 25.0 23.0

24.4 32.0 .20.6 zz.4
25.0 30.0 19-7 10.3
23.2 26.0 la 9 7.1
37.6 48.0 21.0 27.0

39.0 44.0 37.0 7.0
35.9 41.0 31.2 9.3
36-4 41.0 29.5 11.5
3=.z 3B.0% 19.5C 18.5

17 S 24.0 10.3 9 3.7
21.2 30.0 12.7 17.3
25.5 32.0 20.0 1.

e9.7 33-8 25.7 S 8:
34-.2 38.0 I29.0 9.0
33-.1 36.o 27.0 9.0
35-0 37-5 3 4.6
33.1 .35.8U 32.0 4.8
23.1 =9.0 =0.0 9.0

20.0 .30.0 9.4 20z.6
11.8 :5.6 S.0 7.6
21.8 34.0 6.9 27.1
34-0 37.6 f31.0 b-

29-64 35-7~ 23.8 1.

3 , S.s -6. J 2.1

* BAROMETER.
1 1 111ERIMOMETER.

30.23
30-35
30.01
30.01
29.35

29.7z
29.87
;o.o6
30.22
30.03
29.6%

29.42
29.58
30.0*D
30.26
30. 65
31--39
30.13

29.79
29.89
29.Q3
29.ES
'29 . é
29.70
29.ç6

29.96
33.17
29.84
29.6S

29.959

30.012

A12t. Mfin.

30.42 30.07
30.46 30.17
30.17 29.94

30.07 29.94

29.97 29.80

29.82 29.74
29-74 29.66
29.94 29-74
30.17 29.94
30.29 30.17
30.26 29.96
29.96 20.44

29.51 29.26
2;.9i Cg.24
30.03 29.91
30.57 30.03
30.72 30ô.5c

3.6 30.26
0.6 30.04

304 29.59
30.09 J 29..58
30.C9 2;.79

-29.96 29-79
29.81 29.64
29.82 29.64
10 oz 29.82

30.02 . 29-93
30.26 30.02
30.23 J29.57
29.75 2;.58

30.10 29.83

Range.

.35
.29
.23
.13
.17

.os
.20
.23
.12
.22
.S2

.25

.67

.12

. 54

.30
.22

.45
.51
. 30

.17

.17

.20

.0;

.24

.66
17

-7

27

'I1ND.
Mca:,

Gencrai yelocity
direction. in, miles

1per l'our.

JMean
relative
huznid-

87
91

99

97
913
94
87
83
So

Sa
6o
S3
6z
74

93

Se
78
97
77

93
33

99

86.7

80.7

11.0
9.6

14.4
10.3
15.0

12.9
2t.6
11.6
9-3
9.3
8.6

22.0

Is.2
28.9
17-4
13.9
9 3

12.4
3.1

2.6
io.6
16.4
:6 6
18.1

7.2
9.5
7.1

15.4

12.57

i
15.6

I =

=~I 'f ... =

76
35
:4
36

19
36
28

65

49

39
39

13

22.7

.03

.02

.03

.14

.11

.o6

2.12

i.

.00

.02

.02
.10
.00

3.23
0*

5.75
1.30

îo.6

13.2

.00

.00

.03

.00

S-7

3.56

)A Y

.... UAY

.SIJm>AY

N. E.
N.E.
N.W.

E.-
E.

N. WV.

N. W.
N. E.

N. W.
N.W.

N.W.

N. W.
N.E.
NE.

N.E.
s.W.
S .W.
s-.

1N.E.N. W.
W.

N.E.
5.1V.

S
S.%w-

N 3-0 =\%

.MNALYSIS OF WL1ND RECORD. flaroincter roadinzs roduccl te qcat-lcvol and I Warmc:a w''as thc 3Ird. Coldcnt dny was
______________ ______________________ _____ jtomporaturoS? 0F.trcnnhoî..heM

t oI-lcoiein r iburl n dig tkn ru
Dirction....... N. FI. 1:. S.E. S. W.'. '. lN.W. CALM. ¶ t eoan * i-hurlyetc I1. Mao rîî linuet 1bar<»actr Toad*inç 'as 30.i2 on the

________ - -- - -- -- 1 I 1 lumnidity rcl.atirc, çttr.3itinn linz M.oo . lowe-!ow baroinuter wa- 292 ci t h i
Mils.......126 ;7 SJJ 5 S :949 107 Menn or obZcrvations nt.8, 15 and 20 hours. ~14 nhs

Duration in hrs.. 93J 1;5 8 1 -7 Si 14 .¶3ycu=oy. ïl8y<oirson]îr. 31inimtitn relativehunîi:ity obse; ved, 'vas 4
- - n Vclocîtv for part, of Month and direction th" JE.C:h.

b1ean vclocity....l 23.3 31. 1 0.4 3.0 16.8 [26.3 23.1 j 23.3 takcen from tityIai1recorde.
m - ~~Tha irctt lien was31.15 -ior zer on the ]tin Cli GIn 4 JIY&.

OrcateStmilcaro in onohour'v')s 40on tho 131h. I lîsultant direction, X.relV. 3rd. Thec grcatust cold iras 6.9 i:bovc zero on S-fc3elGn 9 dny&
Ormatvoloity in i.uqts %vas 60 on the 1SLh. ToIXII nieize, 9,003. the 29th, givinsg a rnl1go of tCmpCrature of ïint sl1cizbingz in tho City Nor. 27th.

1(caul tant Milcarc. 1,612. 4.9

20 ..... SV.-DAY

23
23
24
25
.16

27 .... SU<OAY
as

29
30

..... Sums ....

S 30 YIc:?XS nc
for and inc1udin;:

eShis mo.,îh.



ABSTRACT FOR

Meteorological Observations, MeGill College Observatory, Montreal, Canada. Hoiglit above sea level, 1S7 feet. C. a1. McefiEOD, .S'periruncenet

DAY

1 22.5
2 14.1
3 11.9

SUIIAY 4 22.4

5 21.7
6 13.7
7 20.9
a 7.3
9 4.*2

10 -2.3

....... il: -z.6
12 2.9

13 4-7
14 9.0
15 0.2
16 6.îx
17 7-7

SUNUY . î 10.2
19 22.2
20 11.8
21 0.4
22- 8.9
23 8.4
24 -1.7

SONOATr.... 25 -7.4
26 1.6
27 18.1
23 22.3
29 7.5
30 S.8
31 23.4

Mean1s.. . . 9.44

30 Ycarsmcans
foraàind incluiding 28.61
this nonthb..

'lHERMOMETER.

Max.

28.0
21.S

16.6
*25.7

26.o

7-5
3.2

1 .6
'5.0

* 8.5
11.0
3.6

11.8
12.6

17.4
27.7
30.0

6o

-- 1.4
10.4
24 5 t
28.2
16.0
7-7

36.4

15.4

Mlia. Range

20.3 7-7
9.3 11.7
7.9 7.7

5.9 10.7
13.0 j 12,7
9.0 17.0

21.0 2 8.4
5.2 1 6.6

-3.S 11.3
-7 2 10.4

-6_5 8.1
-:.6 6.6
-1.0 9.5

5.6 5.4
:.a 7.6

-z6 13-4
o.6 32.0

6.2 f2538
-5.5 11.5
-S. 1 7.6

6.4 I 3.6
-3.2 1 4.2

-14.0 22.6
-5.0 15.4

7.0 17.5
16.2 12.0
2.0 24.0
X.S 5.9
3.9 32.5

21.7 12.7

I
i 3AROMETER.

t
Mcan. bMat* Min.

29.81 2; 92 29.76
30.29 30.49 29.92
30.46 302 30.3 4

.0.28 30.34 30.23
30i.05 30.24 29.85
30.04 32.-16 29.85
29 55 29.90 29.38
29.56 29.72 29-47
29.91 30.10 29.71
30.10 30.12 30.07

30.17 I 30.22 30.10
30-13 32.21 1 30.05
30.12 j 30.23 30.0$
30.37 30.45 30.23
30.18 30.45 S 30-22
30.18 30.24 3P-13
30.14 30.20 30.04

9.9 30.06 29.06
29.75 129 99 I 29.60
29.7S 29.86 29.60
30.1.9 30.23 29.79
30.9 1 0.24 30.14
2.90 30.15 29.75
30.35 I 30.58 1 29.92

30.57 30.62 - 30.52

30.45 j 30.56 30.30o
29.S3 30.30 29.41
-29.1 as 29.41 29.03
29.-6& 29.91 29.22
29.93 30.11 29.89
2-;.65 j 19.89 29.52

30.032 30.17 29.87

30.fl2j ... . ...

Range.

.15
.57

.. S

.39

.52

.24
.39
.05

.2
.15
.18
.22
.23
.2:
.16

.10

.39

.20

20

.66

.11
.26

.33

.69
.22

-37

.30

.30

relative
humind-

i1y.

88
68
88

9D
Bo
72
63

61
72
66
75
79
E6
83

74
go

70
6
87
7t

59
71
94
94
84

94

79.2

WV1IN 1).

Gencral
direction.

S W.
S. Wv.
W.

S.'v.

S.W.
S. WV.
N. E.

N.WV.
W .

N. W.
N.E.
N.E.

N. %V.
N. E.

sY.W.

Sv.
N W.

I..
N.\V.

NE.
N. E.

E.
N.W.

N .0 E

à1caîî
velocity
in miles

lier bout.

14.0
13.6

b2.5

10.9
6.1

10.0
11.5

3.2
z6. o
12.0

14.6

13.8
13.8
11.2
4.2
9.0
8.4

21.0
16.2
15.5 -
15-7
12 *2
13 4
12.2

9.9
9.1

1.1

.4.2
15 5

Sf. 65

25.84

.:lu q

21
Si

63

37

tg

go

73
43

03
0$

71
72
67
35

26.

41

MNALYSIS OF WJ.ND RECORD.

DNrc.t.oE. z.L. k . S.S. w. N.W. CALM.

Miles ..... ...... 236 2258 I 530 52 f 43 1927 .2559 621

Duration in hts.. 33 183 6 7 43 15 :C6 48 6

Lican vclocity .... 1 7.2 32 3 ( 7.3 7.4 10.2 13-3 22.4 12.9

Groateat uxiloaco in ono hour was 30 on: tho W20h.
Grea.tcst voloity in gustau Wl. 40 on the 2Oth.
jIteauit anilcaacz. 2,230.

Rces:ilant direction. iN.s0ow.
Total î::ilusgo, b.671.

Barolnotor rcadings rcCotd oa -lovol and'
torupcraturo 32Q F.thronheit..

t Mcan of bi-hourly recadings takoîs f rotta

solf-recording instruments.

1 Iluîoidity relatixve, saturation being 100.

Mcan cf observations nt S. 15 and 20 houts.

123 ycara ouly. e18 yoars only.

Tho, groaost fient. w 38-40 above zoro on the
31st TIhe rrcLtest cold ivas 14.00 below zero on
tho 2.5th, givinig a tango of tc.wi>oraturc of

150.4 dogmecs.

WVarit:cet kiay ivas tho 31st. Coldest day was
the Zth.

ilichcst baroincer rcadinsr îas 301.62 on the
2ksh: tnricsti bronctcr Nras 29.05 Ou the 29th,
givingi a range of 1.51 inchos.

.1ini,înutu relatço bumuîdity ubierved, was &5
0.1 the 2-511.

Itain roll on 3 days.

Snow fol on, 17 days.
itain auti Sniow on 3 days.
Aurarâ on 1 night-

THE MONTH 0F DECEMBER, 1904.

3-0

.0

.0

5.3

5.0

24.3

1 --- a --- l -- l - --

DAY.

.03

3

.0 .......... SNA
.26 5

6
.30 7

.. .
.00 9

10

.1 S UND,& I
.00 12

13

15

16
17

.00 13 ..... SUHrrn

.18 :g
. 20

-35 1
.53 23

... 24

23 ..... sutDAY

.62 27
76 21

.02 29
.cg 30
.19 31

3.36 . Sîn...

3.68 rraî nI:(:
1 thi- ::îonth.



M4eteorological Abstract for the Year 1904.

Observations m'ade at MeGili Collegre Observatory, Montroal, Caniada. lleighit above qca level 187 if. liatittude N'. 45' 30 17". Longitude 4 54n 18 6V W.

- - I -

MoNTU.

miusry ....................
ýbruary................
mccli..................
Pail..................

............ -........
ne............

jgýL .............. ...
ubc .................
pleinber...............
meber ...... .........

tans for 1904. ....

uans for 30 3*infl ending 1
Dec. 31, 1904 ..........

jrf Devint-
tion froin
30 years,
nicans.

8.17 - 4.12 34.5
7.23 - 8.22 38.0

24.78 - .21 44.2
39.27 - 1.52 61.8
59.72 + 4.79 78.9
64.60 - .13 83.8
68.3.9 - .42 950.1
64.39 -2.08 81.8
:51.22 -4.27 74.1
-13.39 -2.52 68.(0
29.61 -2.91 51-8
9.44 -9. 17 36 .4

30.44 Î .5 6

42-.00 ..

-20.7
-18.7
- 5.4

19.5
39.8
46.6
49.5
50.0
34.2
23.0
6.9

-14.0

J6.0
14.3
14.3
33.9
16.3
].5.4
15.4
14A4
13.*1
11.9
12.7

14.9

0BAiîoànl'.IFn

-

30.077
30.114
30.062
29.943
2'.925
29.985
29. 9219
19.981

30.90

30.30
30.30
30.r-8

29.~
29.
2).J
29.'
29..
29.'
29..
29.

d.1u.VJ .1 a
S0.P34 .30.57 29.'I29.959 30.72 29.~
30.032 30.62 29.1

21 -.16
;1 .32
N4 .36
43 .24
42 .A8
48 .17
44 .12
54 .23
0 M .25
21 .26
21 .27
os .30

.26

-directin. in mîiles
lier heour.

78.4 West 16.66
75.4 S. 830 IV. 19.26
82.9 S. 69> WV. 17.50
6.0 West 17.05

66.5 S. 599> W. 15.62
85.0 N. 5l'W. 9.70
77.5 N.730 IV. 8.94
77.5 S. 7& Mr. 11.69
83.3 S. 660 W. 3.00
B7.8 S. 43>1V* 14.64
86.7 N. 30"W. 12.57
79.2 N. 800>W. 11.65

797S.82 . 1.

75.7 .... 14.75

?ili'XZrirÂrîîîs. - -

C> Z >

17.8 ..
24.8 0.35
38.8 2.40
33.7 3.14
56.0 4.80
60.4 j2.81
54.0 I2.9.5
60.6 5.26
43.8 6.66

28 8 0.48

13

35

114

.1

0

21.5
15.9
6.5

0.0
10.0

30.3

120.4

-0

,~. c>
0- o
t0~_

jŽLL
21 36., e) 21
21) «2 .5 20
I4 4 hal 4 1
.5 3t o_ 17

461 sil1
281 13
2 !?a 17
e 2c 13
61 'îi 6 16

21' O 1
!j 1 122 O 15

17 3~ 3 17

SS 41-115  IO0 192

4D.<S

MONTH.

Jaiîuary .................
Fcbroîary .......... .....
Malireh ..................
April ..... .............
M:,y ............
.rîîîîe.... ............
jîîly ............. .....
Assgit.... .............
Seolteinher...............
October.........
Noveiiber .......... .....
Deccînher . ..............

Suis for l9C4 ............
Mcaiîs for 1904 ...... ......

à1Mens for 30 ycars eîidiîîg
Dcc. 31, 1901.,4.........

* Jlaromc.tr rcadirgs reclucec te 320 Fali. and to sca love]. + Thoe ninnthly thierinnier and b-irainceter incans arc dcrivc-1 frd-îîî bihoîrhý rcadinzis Cakeji fr',.à scfa1c .;..~IItrieî,heginnling 1 hl. 4 In. Leastcrii
tond rd tituc. 'Il *+" indicateb tlint [iOi tepcrattiro lins bien /îiaher: *'-"' that it lia-- Iîern trmer thai tii- averaige for 30 3ars incla ic o f Y1u. I[idty L, u *Iheigb*Uiliindyica.ar
delired frein obscrvationsmiade at8h, 15h an 20/i. § For 2.lycnrs oily. a For 183oears nily. 'lhli ancînoinclor and wind viînc are oi 11( îiiiito Mîit to'n1Iei 1d,~ 1hc gruiuil a'nd S97 fot :îboe sca ievcl.

Thcgreutcst hicat wu 90.10 (Fais.) abovc zcrn nn JuiylOcli: tho izre.-tcst cold %it-q2t)-7 lhelow zero on Jan. 4ti. Tho e-<treite ranîge of temî>cerature %vas, thucrcr., il.- .uci~thriontragi n a
112 o cb. Ist ; lonst range was 3.6>O on Dec. 23rd. 'Thoe~vîiîc~ day wîiis July ]<ili, wlîeîi (lie iiienil teinucriittre m~is 78 3' libuvc zerip. 'lite ctdcsý,t d'%vmi , 4-.. t1ji he misi,î îcîiperatîiro ivns 14.60 below

zero. Tho exiniini relative liuniidity obbcrvcd w:is .31) niiJ:nîi. 4tlî iiî iiy Athi. Tie grcîîteet iniiieno of vissai rcnrdudi i mie hnur ius56 on Fub. IOtli, mid tiie grn..t 6.,..st si gustivis sva tihe rate of 72 miiles
et erbur on Fcb. 16, Mardi 3rd and Aîîril ôth. 'flc total iîiilciagc of wiîîd 'vas 122,261 Thc resultalit direction of thc iviiîd fur Ols ýcir %vits S. 8?. W., and the resuluiaiu ili~git 4iu

3 ~ u~ halo w4ts olservod on 1 aight.
~unar coronason 2night8. Atîroras oii3z îîîhtq.

Earthiquakes on Marcli 21st and Sept. 1411t.
riog on 2 days; thundorstorins on 21 dîtys:; total niibcr of tlîîindcrstorms 24. First sleigliiiîg of ivintor iii ciîy iîns ont Nov. 27 tio. lThe fîr3t nîîîrociablecisioivfali' et Ù.c aluittuisa wav -,it Nov. 25tli. Tlie firet trace of snoyr

,vas on Sept. 21st.
NOTE.-Tho ycarîy nicans or [he above arc Vlie averages of tlîo înontlîly incans, cxccpt for tse volocity ofli u wind.



ABSTRACT FOR THE MONTH 0F JANUARY, 1905.
Meteorological Observations, MeGili College Observatory, -Montreal, Canada. Height above ses. love], 137 feet Ca 1. ICLEC)D, -SPrntnet

DAY

12
23
74

27

SII>4IAT.
29
.0
2

2

=4

Su~oÂT25

27
as

30
31

........

31VZa 3ncn
foyan incud24
this onih ....

THERMOMETER.

t
Mea. ax. Min. Range

28.3 35.8 20.5 2S.3
1.2 9.4 -3.5 22.9

-2.4 2.0 -7-7 8.7
-5.S -4.0 -20.4 6.4
-3-3 5.5 -11.3 26.S

21.6 32.5 4.8 27-7

16.9 24.4 20.2 14.2
28.0 28.0 S.o 20.0
28.5 24 O 12.4 31.6
3.1 12.4 -3.6 26.0
9.7 28.3 2.0 16.3
4.3 24.3 -1.0 25.3

-4,1 3-9 -8.o 212.9

217.4 218 1. .R:
26.6 2D.0 îz.6 8.4

2S.0 36.3 0.5 I35.8
213.9 19.3 9.0 3 0.31

5.5 7.4 -2.5 9.9i

îo.6 34.2 5.7 I 8. 1
2.4 8.2 -3-3 332.5

-2.8 2.9 -11.0 I12.9
1.-- 6.2 -3.0 9.2

-2.Z 2.5 -.. 5 2.0

9.5 18.o -2.0 =0'o
15-7 22.0 9-7 32.3

3.S 13.8 -3-5 17-3
6.6 12.0: -1.0 2.

-0.5 .2 -8.5 23.

S.96 1 i.4 j 2.2 24-3

22.28 20.4 j 4.2 1.

% BAROMETER.

'29.71

30.03
30.f-3
30..s6
30.50
29.51

29.68
30.33
30.=5

30.69
29.99
30.2.6
30.33

.30.04
2e.S2
29.91
30.14
29.5=
29-97
30.26

30.1e~
30.31
t0.23
30.13
30.Z4
29.9p
=9.91

-0.-33

30.49
30.53

3010;

30.049

Max. Mlin. fRange.
29.79 29.53 .26

2 2.95 .29

30.09 j 29.95 .24
32.18 29.96 .22
30.64 30.28 ..çG
30.65 30.22 .44
30.2z 219. 15 2 .06

'30.10 I 29Q.38 .72

30.51 30.25 .36
30.79 30.51 .28

30.59 29.71 .85
30.35 29.9! .44
30.38 30.30 .08

30.31. 19.86 .45
219.90 i 29.72 .28
30.00 29.72 .128
30.26 29.87 .39
29-57 29.35 .52

32.20 29.67 .43
3,0.22- 30.10 .2

30.22 30.09 .33
30.35 30.22 .23
3031 30p.-.6 .25
30.27 1 30.20 .07
30.27 30.C2 .08
30.17 A 29.84 -33
30.24 f 29.80o .34

30.33 30.24 .24
30.60 30.35 .25
30.62 32.43 1 .28

30.27 j 2.959 .33

I 4

WIND.
1%1,=n

relative
hxîmid.

ity.

96
97
60

69
92

87
89
79

74

68

85

87
79
go

78
79

83
6S

67
75

72
76
70

78.1

82.3

Gentral
direction.

S W.
N.E.
N.E.

N.W.
N.W.
N.E.

N.E.L

N .W.
N.E.
N.W%.
N.W.

qi.w.
N.W.
N.E.

N.E.

sAw.
s.W
N.1Ï.
N.E.
S-W:
s.1w.
s.W.

W.
N.S.

N 770, W

Mecan
Velocity
in miles
ptr bour.

25.9

22.2
12.8
3.2

z4.6
25.0

26.4
24 4
9.2

25.5
10.9

22.7
21.9
23.8
8.3

23.9
12.4
8.0

8.3
20.7
12.7
24.7
22.!
15.0

22.5

8.2

6;
78

à3'

44

75

53

44
48

77

14

37

6s

8,
03

-33

33.7

.oS

6.7 .07

3.2 .10

2.3 .2a

.00

5.9 3

.00

liii I

-i

DAY.

3
4
s
6
7

a ......... SU2;OAT
9

23
14

15 ........... sun<DAY
x 6
17
18

20
21

22 ...... Su.%:AT
23
24
25

27
23

30
.Sum

k 31 Vcas means
3-74 1<fer and includin i

Ilthi% month. 1

ANALYSIS DE WIND RECOEfl. flaroznotcr rcadings rcduccd to sea-lo~ol aDd Warznesi ul:,> ~va~ tha Ist. Coldost day W~.S

_________________________________________________________ temporatura"2'Fahrenbeit. eIb

Dirction .... N. 1N. F. I .E. S. . S. W W. N.W I AU t Me-in of bi-hourlv cy nt ao jri llighbu barowetcr remdinc u- 33.i9 on the
83' L2.2.I CAM rainstaot1rt IIIIh: lôwcs:i baroïncter was *Zn.1.5 on the 7tb,

Miles.... Îl I iroa ranrctJf 1.61 inches.
...... 17 2723 83 231 33,7 2474 3221M 9 _________ Iiuîn.dity relaitive, saturation boinz I00 Minimm -:clatiro buniidity obier ed, was 48

D=rtica. in hrs..j : 218 2 22 34 j 30 191 2 13 13 Mean or observations ut S..15 and 20 hours. si fel on '- <la.
M-ean vlocit7. ... -- 29 59 1. 00 I. 71 1- Zwfl n1 Y

_________________________________________________________ The grcaitest heat was S-7.0' lbovo zero on t.he Rain and ~nron 1 day.
13tý ~ ~ Wn Tb aetclwu 11 btlow. uioT on1 çlizl aurorT on Liltht tt~11ortateslmUleue inOno bouvwnus ilon th0Il Rcsultant dirctiaon, ýNi g,>. il t to61,grn *g ftmoauc l D~bIn2 nrnda o fmnL3

Greate.st volocity in rut wax 60 on th 9h oalml ,1'22- h 1143. d grc csa.IR ftmOautO:Dphcico ngon tedo otl3
'Retult.ant inil=sc, 3,950. II. orm1i.bz -I

33.S



ABSTRACT FOR TH-E MONTH 0F FEBRUARY
Mleteorclogical Observations. MeGill College Observatury, Montreal, Canada. Height above sea level, 187 foot. Ç. IL.

19Or5.
XcIJEOD, S"5Perintmndent.

D)AY

3

7
8
9

10

.1t

15

16
37
38

SU3NIA- ... 319
20

23
22

24
25

SuinAv....î26
27

28

z'l cans ...... ...

31 Vears in ansi
for 2nd inclisdilg>
this Month .

I _____TER

t

4.9
-- 2.7

3:4
33.4
43.4
3-

26.8
2.1

0.4
9.9
2.7
7.5

6.6

2.7
24.5
27.7
30.8

20.3
z6.6

18.2
23.6
20.6

10.74

25.30

Max. Nln

7:3
3.8
3.5

8.4
18.2

17-7
22.0

3122
30.9

5.4
22.0
8.9

30.0

*24.6

7-9
34.9
34.8
26.2
22.0
27.0
24.6

33.9
22.2

25.5

-3.0
-0. 6

-2.5

-6.2
3-4
9.0

31.7
20.4

-. 5

-- 9.2
7.2

-- 0.2

-5.7
3.3
7.5
4.2

11.6
20.1
8.4

8.5
3.5

16.4

23.3 7-

20.9

7.9
23.8
6.o

14.6
14:S
8.7

15.8
32.9
10.5
20.5

12.9
28.3
24.9
5.5

19.3
17.3
24.8

13.6
33.6
27.3
12.0
10.4
î6. 9
36.2

20.4
18.7

9.'l

îs.8

15.8 I

* BPLROMETEP.

t
bcan. M:

30.24 30.40
29.94 303o
30.22 30.43
30.50 30.54

30.58 30.67
30.12 -30.45

30.33 30.44

30.48 30.57
29.94 30.30
29-74 29.91
30.36 30.54

30.15 ¶ 30.53
29-44 I 2P.61

29.89 29.98
30.06 j 30.19

130.20 , 30.32
29.79 29-99

30.05 Il 30.39

30.52 30.59
30.18 30.49

30.30 j 30.36
30.13 30.26
29.87 So3.06

29.69 j 29.74
29.83 29.91
29-77 t9.92

30.107 30.27

30.035

Mlin.

30.0!

29.90

29.98
30.43

30.40

29.91

29.92

30.30

29.75

29.65

29.6o
29.32

29.61
'39.97
29.99

29.65
29 .65

30.39
30.o6
30.10

30.36
30.24
30.06
29.72

29.65
.9:74
29.68

Range.

.39

.45

.11

.27
.54
.52

.27
.55
.26
.63

.93
.29

:37
.22

.33

.34

.74

.20

-43
.40
.14
.12

.20

.34

.09

.17

.24

29-93 j .34

....- 3z

relative
humid-

ity.

75
81
68
68

71
89

74
89
go
68

75
Si
73
77
77
93
7%

75
92
7S

6;
89
84

go
86

79.2

80.5

A.NA.LYSIS OP WIND RECORD. aroncera.dinz rdcc&i to sca-laval and iigbcsL baronetr rndic vm 30.67 on the

t Mcan of bi-haurly rcadings taken fron I -rng-ritncof 1.35 inche-q.
Direction ... N . N. E. E. S .E. S. S.W. W. N.W. CALM. sol f-rccordin ginstrumnents. Ilinimu.i relatirohu:,,jidity obsarveid, --vu 53

Illismidity reluive, saturation boinz 100. ith23d
.... .... 238 1337 153-792 202- 22S7 3144 caîof observations nt 8, 1.5 and 20 heurs. Fr.ow ll onI 15 dnys.

Duraionin rs.. 32 33 ~ 2 55 -- - 2 - 24 ycars only. i19 yonrs only. Lumar h3103 On the ltb nnd 24th.
Durzonin_ rs. 32 733 17_4 5 -oi X25 16g _____7__ Tho irroatcsL hcaL wa3 31.9' ahuvo zero on the A.r.ra% oblcrred <'n tha night of tho 421.

Alanv-lcty --. 174 01 0 4. 0. 8.2 18720th Tho Rrcatcs-t cold %vas 9.211 below zero oîn plt ciua bink with luminnus uppcr Odge.- 1 I I -1 1te l6th, givinc a range of tc'nporature or fur midnight a faint nrch. Luminous clouds
Or1at.1 degrecs. inoeburms4 n h 8 theM1d and 2'3rd.

GrctctnilaIr i aa ourna41onho 31. lesuILtnt direction, N.780 W. Warmest day %is the lOLh. Coldcst day 'vas Deptht of snowv on ground nt end of month 36
Grcatetvlocity in ;ztsts %vas 60 on the 18th. j Total milcage, 10,222. the Sra. ircbts.
Rcesultantniloac. 41,81.

Il
%VIN 1). J

General yelocîîy ' DAY.
direction. in miles .-

perhotir. Z j

S W. 7-3 29 .... ..
S.W 25.1 34 .... 1.4 .24 2

S.W. 23.6 .84 .... .3 .03 3
W. 14.6 76 .... .... .... 4

N.WV. 5.0 69 .. .... _;...........IlA
N. E. 8.6 ... .6 .8o 6

N. W. 6. 7 ..
S.. 3.3 .... 1.5 .5

N.WV. 37.9 ZS.. ~s .6
N.W 2. 9 .... .... .... '

S.E. 12-3 5.5 .4S6 33
N. W. 22-6 os G ... 6. 1

NW. 2457 68 .... .6. .... 1

S.W. 15.0 48 .... 3.5 .346 3
N.IV. 27.3 44 .. 3. .42 13

N. W. 22.6 90 ... .. .... 19......14A
.W. 7-59 6s. ...20o
W.. 15.7 68 .... .6 -4
.E. 13.0 ... 22 34 1

N.E. 6.63 504.- .12. 2

N.3V. 3.3 go ..6.. .... 24...... S NA

N. E. 65-7 37 .. .. .... 25

. V. 33.5 2 .... .. .... 22

N.W. 23.6 97 .... 0.0 .00 27
N.W, 12.0 20 .... 3.4 .15 23

N 780 W 35.23 44-5 .. 3.9 3.97... SumTS.....

18î 3.36 thiç month.



ABSTRACT FOR THE MONTH OF MARCH, 1908.
Meteorological Observations, McGill College Observatory, Monta3al, Canada. Height above sea love], 137 feet. . H. McLEOD, Sîuerieeldent.

THERMOMETER.

† I
AMean. jMax. Min. Range

11.6
12.9
2r.3

13.5

11.2
12.8
25.7
23.8
20.6

23.2
14.2

13.1
7.2

30.8
38.9
24.3
27.0
37.5

30.4
20.6
23.4

28.3
34.1
37.5
37.9

34.8
36.9
40.0
42.2
46.2
38.5

24.85

24.Ç9

20.0
18.4
28.0
21.5

27.4
z6.5
24.8
30.3
25.2

33.0
20.0

19.0
16.5
20.2
26.8
31.8
32.4
44-0

42.0
26.8
31.5
37.4
41.8
41-5
41.0

40.5
42.3
45.6
48.5
6o.5
44.8

31.9

32.1

3.2
6. x

x1.6
9.6

1.0
8.0
3.2

18.a
17.3
17.2
6.3

3.8
-1.0
-0.7

2o.3
z6.2
25.8
29.0

23.2

13. ".
12.0

29.3

34-0
34.7

30.4

33.7
35.8
35.9
38.7
34.0

17.7

17.6

x6.8
22-3
16.4
21.9

16.4

21.6
12-3
7.9

z5.8
23.7

25.2
27.5
20-9
16.5
15.6
16.615-.
X5.0

18.8
13.7
22.5
18.1
zo.8
7.5

20.2
8.6
g.8

12.6
21.8
zo.8

14.2

14.5

·¥ BAROMETER.

†.
Mean.

29.99
29-97
29.83
29;99

30.25
30.38
30-34
29.92
29.90
29.75

30.17

30.34
30.47
30.46
30.48
30.33
30.16
29.69

29.90
30.22
30.19

30-20
30-28
30.03
29.96

29.91

29.74
30.02

30.04
29 94
30-13

30.093

2

3
4

SUMnAY........5
6
7
9
9

20

SUINDAY. 12
13
24
25
16
17

SUNDAY.........9
20
21

22
23

24
25

SUNOAv........26
27
28
29
30
31

Means.... .

31 Yearsmeans>
for and inclu:dinîg>
his month ......

M2x.

30.03
30.02
29.92

30.20

30.25

30-55
30-55
30.10
30.0
29.9

30-3t

30.37
30.56
3U-49 -
30.56
30.41
30-30
29.96

30.16
30.26

30.27
30.27
30.34
30.22
30.0

30.00
29.86
30.07
30.09
30.00
30.20

30.20

Min.

29.93
29.92

29.76
29.76

30.02

30.11
30.10
29.86
29.76
29.68
29.90

30.29
30-33
30-43
30.41
30.29
29.96
29.54

29.52
30.26

30.20
30.21
30.22

29.94
29.94

29.79
29.68
29.86
30.00
29.87
30.00

29.97

Range.

.10

.10
:16
.44

.23

-44
.45
.24
.25
.22
.4x

.o8

.23

.06

.15

.22

.34

.42

.64

.10

.17

.%6

.22

.28

.07

.22

.8

.22

.09
.A3
.20

.23

.28

ANALYSIS OF WIND RECORD.

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

Miles ..... .... 668 1560 146 312 x276 3501 3727 935

Duration in hrs.. 65 116 23 25 9: 8o -88 6:

Mcan velocity.... -0.3 13.5 8.2 1 2.9 14.0 29.5 19 7 15.3

Greatest miloago in ono hour wa 36 on the 15th.
Greatest velocity in gusts was 48 on tho 15th
Resultant nileago 5,799

Resultant direction, S.739W.
Total milonge, 12,115.

DAY
IMean

relative
humid-

ity.

79
So
93
69

86
74
So
91
85
go
66

71

70
7,
79
8:
82
88

83
So

79
77

92

88
92

79
73
80
68

80.3

77.6

*Barometer readiigs reduced to sea-lovel and
tomperaturo 327 Fahronheit.

t Mcan of bi-hourly readings takon from
solf-recording instru:ionts.

Iilumidity relative, saturation boing 100.
Mean of observations at 8, 15 and 20 hours.

¶24 yeara only. 19 yoars only.
The troatest heat was 60.5° above zero on the

30th. The greatest cold was 1.0° below zero on
tho 13th, giving a rango of temperature of
61.5 degreos.

Warmest day was the 30th. Coldest day was
the 13th.

WIND.

Mean
General velocity

direction. in miles
perhour.

N.W. 13.5
N.\V. 23.3
S W. 21.8

N.W. 12.7
S.

N.W. 10.4
S.E. 18.3

15.3
S.\V. 10.2

S.W. 11.8
S.W. 22.0
S.W. 22.9

S.W. 22.8
S.W. 13.2
S.W. z6.o
S.W. 24.7
S.W. 19.3
S.W. 13.4
S.W. 23-7

N.E. 15.2
N.E. 14.9
N.E. 14.0
N.E. 9.5
S. 10.3
S.E. 21.3
W. 9.o

N.E. 6.3
S.W. 19.3
N.W. 15 -

N. 9.:
S.W. 23.3

W. 21.7

S73° W 16.28

...... 17.57

0

75
97
81

41
93
44

13
42

93

94
82
57
95
33
84

31
76
17
93
30

38
07

44

05
86
22

74

50

4
45.3

O .

0a

.9
0.0

î¯

2 7

22.3

DAY.

5s...
6

...... SIINAY

.00
.02

.09

.00

.44

.31

-45

.00
.46
.00

.15

3822

... SUNDAY.31

.11

.45

.00

î.SS

.4..

ilighest baroneter roading was 30.56 on the
13th and 15th: lowest baronoter was 29.52 on1
the l9th, giving a range of 1.01 inches.

.lininun relativo hunidity observed, was 54
on the 1lth.

Rain fell on 8 days.

Snow fell on 5 days.
1 Auroras on tho Gtb, 14th and 31st.

Fog on 1 day.
Snow on ground at end of month in patches.

22

e3
24
25

26...........SuNDAv
27
23
29
30

32

....... Sums .........

31 Years means
for and including
this month.29.984 1

Q
10
12

12....... SUr4oA'


