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The regicîîl witli wvhic.h this pîaper <leals lies ini Ceutral
Onario. near the !sothclrni margin of the gricct NorLhern
1'roulxis of tlie Continent h is situated ini the South-
western corner of shecet 118 of the ontario series of

naps being preparedl by the,('loia Survey of canladaL,
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aîtid comprises the western portion of the townlships of
Mvonmouthî aiid IDudlcy, tLnd( Ilearly tile wvholc of Gla-
inorgan and Dysart ,it tuns occupie-s the centre of the
soutlieruî haif of ilalibuirtonl comnty, anîd is about 75 miles
nortli of Lake Oîîtar-io.'

So niuch lîaý recently been wvritten coneerning the
Laurentiail System ini Camada, ainoiig- others 1)3 D)r. Frank

D). A(l.s ,1rofessor of C4eology ilii ýIeGill University,
thLt only et brief suînînary need be givenl liere.

The preseît view is tiaLthei L;iLreiitiaii consists of au
iiiereiîîgiit series of gîleisses anîd granites calleci Lhe
Yundamniîtail (-i-îeiss, înuch of wlich Àmay be, anid probably

is, of iglîcons origin, aîxd an overlyiiig series, coînposed
Iargrely of guieisses of ui;id.otubtedIly .ediientary origini,
otten differi'îg iii petrpgraphJical eliaracter îromi tiiose

tuîxd.eriîethl, as,-soci.ited vi th crystaili- u E miiestones and
quartzites, and kîiowvn vi.' Uie GJrenville seriGes.

The geolo*gýy of this greueral portion of the Arch.-ean
nucleus lias "cci variously des-cr-ibed, 3 but the particular
ttrez. here Ihejn<r consid ered, as "'cli as ail tiat 110w

iiîcledl ini slicet 118, hall received extrexîiely littie atten-
tion, aund in 1894 it w.-as said t:u lbe, froîn a gecologic.al
point of view, alinost a tcrra i2mogmita.4 Silice that Limie,

1. 1 aii îisrlets-'i tW Dr. foi.iîstr .111 the fati rolircriîiig tiîc coigy of thlis.lica-
Ivsciare set forth il Vie itrrss-it paier, alin0 for tuae i''riir s ica rr icrc 'les.

crilicl ami1 fu'r airir,' .,îaî ils~aîc a:, erryiig moit the woork. Mie ar *,îiitiîyitig

A iet:,iic.i *ir.cripitisi tir ti. whlc eli:tri,'t liv tir. .diiîis nisil Dîr. J;rlnwt wii t

:iîerslîirtiy ils tu (-broi .. f n 11t..iot tû Vic irrd~rtr ihea Gr.oltgir.tii Siirvey of
caa.

'2. - 02i tiîr Typir.1i i.aîirciltiaiî1 Arcra of < iiail.. .Jour. Grol.. M693. Vei..m. 4.
1miptr ilas Nuirait c,drr nhv.aimitaîvo:ait ai, Nuc Jalirliurls filIr

A Furliter Co-iitntitiihsni tii nir ibiswrlgc of ii. iir ciii. Ai. Jiour. sci.,
me... Vei. N I.
.. 11;r;ci.pi...v <tf a I'orhiii tir tir iîrriîtiaiîs .Arrca Gruil. .1siirv. Cali., .1i:ii. l'îmbL,

VtacF:iria, IL ., sihig.. i..;;

4. Adiuas, P. P., (emi. Stirv. Cali., Ailti. lt1î't.. lmim.t Vei. VI., Ilart .. , le. 3i.

-w gb

. 2



.Z>trgrphicaBelations of Laîtrcntia4 Limcistolics.

a detailed geologtical exarninatioîi of the area comîprising
sheet 118 lisbeen heguin and coînpleted by D)r. AMains
and Dr. A. Li. Burlow.

Thie geolog(,y of thiat particular portion wvhose lituiits
were given at the onitset, and to wvhich alone the folloîving
remaLVks refer, naay be described as folloivs: The, cotuntry
is a hilly miîe, preseuîting the reînarkzable undiflating or
iroc/te moutoLflde surface so cIîaracteristic of the Lauirentiam-
the depressioiis are usuially filled îvitlî drift, and ini the
flats so forined are found ininiierable lakes. Cotiitles
roinided bosses of bare rock protrude throuigli the drif t
especially in those portions of the area occupied by
several batiiolîtie, masses of grranite or granitic. gneiss,
identical ini appearance wviUî Lhc Fundanenta1 Gnlieiss,
which have peimtated and caten io the whlite crystal-
lhne limîestones irbicli underliùe the reminiing portionis of
the, area.

Dr. A.danms lias fund ini his recent sLdjsin thiis aýreat
the resuits of which wvilI be ptiblislied shortly, that ini
n.any localities at least, the Lturcxtiaui liniestoine.s, w'hlichl
are always inucli altered, were, a' the contact of the
Fundamnîutal. Gneiss, transfo'nied -itco dark, basic rocks
wliich stili retained the bancd( structure of thle liînestone.
Ife also asqcertaineci tiat the Fuuidainental Gneiss con-
tained mnany inclusions of dark, basit rockzs, wvhichi near
the con tact were inore ancril-ar ini frin, -andJ mîv froua
the, contact often assimned the fri (if dark elongat ed
streak-s ini the Ftuîîdanîiienùal Thie. li field relations
werc suceli tlîat ià seemied practieully certain that tiiese
fragmnentLs were portions of the basic contact rock, iii a
SI more, highly altered condition, which ha-J floated

way in the igneons nmss <lrivig the proccss of intrusion.
It wvouId appear thcîî, eitlier tliat ncîv ignemis initerial,

liatl beem eripted Lhirougli this linîe.s-tone series, or that
the 1î1mderhyiiîg ]?î;ii îîmtai l Gneiiiss hiad b1eî rehleated
suficiently to fuse C~r to becoie plastic, and that the
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Jiinestones hiad been inivaded by it or liad suniken down
into it whîile in this plastic condition. Wihonle of'
these suppositions represen ts wha Iia s cna takeli
place is a (Iihnit niatter to deterîinie. it inighlt be that
both ýare truce in degree. Be thiat as it inay, die action
on tlie liniestoîies wçoiîld lie praetically tlic saine, anid
certain il; is tliat the great prt of the intrusion is

identicai i11 character i'it.li trtily intrusive igneoils rock
TrJJe. is still anobliwer possible exlanatioii of the cause of

tiicse plienoinena but it eau only he referrcd to faftiier on.
Tvo ql1ee.ilie prol>leins now i>îesent theîîîselves: the

origin of the ba.sic conitact rocks, and the truce cliaracter
of thc ecin inclusions. Specîniens of the various
rocks %verc collecte<li I) Pr- Aclan. anîd soine of tiieni
liave ben hianded to hie writer for investigation, iii order
thiat. their iiiiner-alogicail voinposiLt in and clîaiacter iiigli t
bu~ <let'imimîd, and a compmrisoli istiatited betwveet the
s,'verai, basie, varieties thiielcves. and blhe Iinesvnuîs of

-%VliIjl tlmey are aplîaruîitly the altered reprceneit.ti'es.
Aitlimigl the prollis are distinct, sev'eral facts are

en<cnmnllitere<l wliieli render t:heir. exact anmd defillite sollti;oll
dillicitt. Mie i,<îckls are not infrc(pucntWy enn'icealedl hy a,
miandte of drift, %icbl i-s Ciftenl t.ickl thle Contac.t itself

is hry iin ineans sharp, bîut is inste-ad, a b)rccittcd zolle of
grranite and (if the' iliv.ih'd rouks in varying stages of
alieratioui. ani ils dellnarvation anti1 stildy %viu1d )w a,
serious natter evQII if it wverv ever-vl)erc c ,ne and
flilly as implortanlt us. tilt' two preveding [nets,. is the une(
thiat, (Ile to t'le fruqullenlt snnîflarity in aîppearancce of rocks
cjuite diffèrent ini compo1i<sitionl, zind< tii the Co)llilexit' (if

the relatioins g0eerally, it is otîfei almnfist îmnipossilîle to
re.-lzl filliv, wh'1ile mn Lh<~eld Lhe impo<rt.ane antd
sigilicaluce (if silv)) favis as areQ miie'tl, il a iiiy

lit' <hitlie laler, wVliCI tlini seticils of LUie sperfinvins can lie
exaiinhieI.

The Iiniucstîmncs are the' saine whbite or 1 îiniishi erystai-
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line lirnestonles or marbles everywhere characteristie of
the Grenville Series, whici hlave been described at leiugth
by Dr. T. Sterry Hunt ' and varions obiier writers. The
source of Mie inetainorpliisî -%vh)ich lias produced this

rrytliationî- wlether due to the hieat froin the
igneotîs intrusions, to thie dynainic action wvhiehi lias un-
doubtedly takzex place, po:ssibly .tcconiipantyiiîcg these
initrusions, or to othier causes altogthler dliflbreîît--is al
siibject wvhichi does not ciosely coucern the present
argunients. Awvay froin the intrusions before described,
Lhe Iinestones are coînparatively pure, thoughi they soine-
ines contaiîx bands of very dark hioriublendie rckls or

alînphibolites, but approaching the ignecous rocks, Lhey are
found to contain lif;tlc roinided grains of py'ioxene and
oLlher ijine-ricli inierais, anid in mnaîy cases to 1)ass into
banded, basic rocks which warrant the field naine of
p)yroxenlec gneiss. Tiiese becoîne darker ini color yet nearer
the granite, anid are stili foinid to cnnitain iintercalated
witli thei and wvith layers of ijnestone, bands of niI)Iii-

bolites, wvhich ]lave a liarder or more gralîitic look thanl
the pyroxene gneisses, but are otlîerwvise quite suiflar ini
appearance. Theyc~ are soiniewvhaù miore sharply dtie
fromn the niarbies than are the pyrcxenle giueisses, the
transition froîuî mne to tie offier being often quiite al)rupt.
T lie wvho1e series is cnt hy dlykzesv, or string((-rs of the
granite wliielî aliastomoç)se- throiigh it ini a reniarkzable, way,
anad the resulting appearance is iiiost coînplicated. Nearer
still to tic ilivadingz ni1ass these baînds be-Conile mlore andc
more broken anmd indeliniite, the ninuiber andI size of the
gran71iite, dykes jucrecase, andi at last cornes the stte of
aflhirs where tie clark rocks occur as iiielusions In tie
granite. Ili the soli m-westermî porioni of the lare erl

j batholite slîowvi initie accoiinpantiyiigc înap, thieseinlsoi
are very iiînmerouis ind(ee'd. They vary iii size frou a fev

1. "Gealogy antd 3Minvrlngy qnr the L.uare:itiau 1 .1 ttcsLu:îtcs," Sll.î. irv. Cl.I Iejt.or Prgrs. S3-u 1, et, Isc
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square inches to hundreds of yards, and have an appear-
ance very sijuilar to the rocks of the bands at uLhe border,
looking, Iiowever, stili a littie liarder. Faither and farther
aivay froin tie contact tliey Jose iueli of tlîeir azîgular
forin and appear siinply, as darkz, elongated streaks ini the
grranite, which seenîs to lie dissolvng or absorbiiîg thein.

he granite of these initrusionis, ln iLs typical develop-
mnit, 15 red or piîikishi, and soiliewhiat foliaýted. Occurring,
,ail tlirough iL, Iîowever, are- patelles of a rock distinguishied
ùy a prevailincg graýy colon' lIt caiiot be stat2d with
certainty that these grray guieisses are especially developed
ini the îîeighbourhood of the inclusions uxor abiout tie
contact, tiiough thry certaiîîly occur ini those places as
freqtienUyl as elsewhiere.

hat tluis contact is mie of intrusion seenis certaiii.
Tiiere is also ev'ideiiee to shiow tliat practically ail the
rocks of tlîis series have beeîî saljec-te< to pressure, motion,
and deforinatioii. he absenice of aîîy distiiictly eatalastic
structure ini the rocks about the contact indicates that
sucli deforiation lias not taken place to any extent silice
Uic rocks have recrystallized: but the prevaleîit foliation,
the pre-sence of mnuscovite and mlicroclilie, a1S w~eIl as of
itainerous crackis anîd strain sliadows ini the, various
iiierals, aîîd the absence of aîîy fiîic-graiîied zone in thi,

igneous rock near the conitact, all point to thie conclusion
tliat tuie iîîtrusioiî tookz place deep ini the earthi's crust
wvlen mioveiîîents were iii progress, and wlhc.ii, in conse-
quelîce, the iniiestolies wvcre ar, a hîiglî teluperatuire.

lIn Uic Case oif iore brittle rocks, evel iider the con-
ditioins just ineiîtioîîcd, this invasionî aîd înoveuieit w<)uld
dlollttless, have cauised a, shiatteringy and frac.turincig, whiih
would îiow lie tcvitleîced 1wy liminerous fauuIts anid by a
miore or lc,,ss c.ataclastic structui'-e ini Lhi rocks about the
contact of Uie intrusion. Bitt these Iiiîiestonies,,, softenied,

i. cf. AqIllifl;. F. D)., niil 131i0W%, Ai. E., -oit l lie i gîîii ml llrhliouîs of the" Grcit.
ville ind Ilastiigs Scrirm ilsite 'iîc 3atli.i i.tisrriitilli," Alii. .14,ir. Nci., iS<J7, Vol. iii
Il. 1-4 C.
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doubiless, 1),- the heat fromn the inass below, anti uiuler the
burden of t1me. rocks above, 1have, instead, floircd, so that
they accommodatteti tiienselves to the riatmer irregitlar
forin of thme invadingr iass, anti now, everywvlere, Llheir
strike is seenl Vo be the resuit of this intrusion andi parallel
Vo its bonîîdary.

T1his subject of thme Icw of umarbie andi imuestone bas
been most carefully anti comnvincingly de-adt wvith exjperi-
ientally by D)r. Adamns. 2 Sonm of the stuctuires so

produceti artificially ini Carara mnarbie have beemi compareti
bý Iiii vith structures exhibited b y the limnestones of
this very district andi foundti o be identical.3

IL is noVk alonle to the hlmestonles, lmowev'er, thlat this
peculiarity of strikze belongs. Th¶Ie foliation of the aimphi-
bolftes and gueiisses; forming the contact zone correspond
to the strikze of the huiiestome andi the forin of thme intrusion
wvhile even thc rocks of this mass itself are foliated and
banded, andi both foliation anti iantling are 1)aralIlel to its
botindary. Ciases wlmicm appear entirely analogous Vo tis,
as regrards the maLter of uniformnity of strikze uni foliatio,,
have been observeti ini the i1ainy Lalze regiomi 1 andi ini the
district about the Lakze of the Wçlods, 5 wlmere Lihe so-cailed
Finlidamen Val (14umeiss pemetrates Vhe Hulronlian.

li thecir endecavours to trace back ae far as poissibile the,
(ye(1ogi cal listory of the eartm as ireor<led by tihe strati lied
deposits in iLs enust, thme early workers-possibiy deceiveti
by Vhe outwvard reseumblance of these intrusive rocks to,
undPOUbteti claStie r-ocks present in laVer -7hgia forma-
tionms, w'hich were kmowmî to bave untiergone extensive

1. Ilihai, A., " Grlogie der Ilor-Iliiî-i zwicieîil 11clss uaîîl i Ilicisi," Ieilr.igc mir
Getil. IZ-.tc der SrhvC!7 Vol1. XXV., 3cii. l8ui.

2. A iis. F. M). nit Nirni..«i, J. T., .%là Em rîeiù l Iic-tig.,tir'îi iiit« tie

SC0.1si V.aIllo M., C. IL, act!irJ1sî or liocks andl Rock Firi.agc," iliail. Gecal.
Sv. Am, 1595;* Vol. lx.. pli. 2P5.33 31S*2.

«.oen. CitL, pli. 3SO94W.0.

5.LbiflI, 188%. Vol. I., l'art Ce.
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deformation and alteration-considered that the foliation
and bauiding in tÙbcn were evidence of origrial. stratifica-
tion. And wvithi the facilitips for investigation thleîîi'
tl)-.Ir command, this is niot surprisinig.

WVith iucreased kniowv1edgre, restitingç froin due con-
siderationl of thle effeets produced by gyreat dyntarnie
action, froin detailed mapping iii the field, anuJ perlîaps
more t)in aniytliing, else, froin the application of thbe
microscope to the study of petrograpby, and the con-
sequent recognitii of the exact compo.sition and structure
of iuîaîy of these rocks, this old idea bias beeni conpletely
stuperseded. And lu receit years, work by Lossen,
Leh niianui, Daubrée, Nanmanm, RLetscbi, -Scbiid t, Mile]),
T1eal, Ileîni, G. H. Williams, and others bias p]'0vTC(
beyond doubt that foliation mnay be 1)rod11cedl in Tmassive
plutonie rocks as a resuit of pressuîre before ti ý rock lias
wliol1y SOli(lified -and Laýwsonl buis drawil attenttion to
the facL that " Lthe various foliatud crystalliuîe rocks
usually classifieci as Laureîîtia:î were largely plutonic
rocks whichl bave crystallized sIowvly, probably under ail
ex trenîetly grad ual dimniinu tion of teînperatntrc, fi 0111 a
ticklzy v'iscid, cohiereait;, or tougbi lydrothernxal mga"
he foliationi vas explaied as a resuit of " diferenltial.

p)ressurIe wvhicli, by' causig a yielimg or deformîation,
iidîîce a flow ini the uîiass."

Froni these coîîsidcratioîîs it is evideiit tliat iiiçhe
v'a1uale informiation ;nay be olitained l'y addiug, to the
re-sits of stratigraphbie înieLlios, those of a' careful
nhicrn.sc<)pic examîjiation of thini sections of the var-ions
rocks; and tLhat lias beciî t1e aîni ini the followiiug division.

PIETROGRAPHY.
In the pages wvhicbi fo1lowv, certain ternis tused to dcscribe

structur-e înay admit of a sîcvîtdlèeî uaiî
than tic oîic (ri% ei to thii here; in order to avoid aîiyL

2. iLirlibi' A. E.. <;c. i rv. <'ai., Aiu. llîI S97. Vf.' X., Part 1, Il. :,i.
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ambignity or unceerta..inity, they arc defineci at this point
iii the exact sense mi wvhichi Llhy are used here. Foliaio&
is -a "9laminateci structure, produced ini a rock by the
parallel arrangement of certain or cail of its constituient
minerais " andînig is the alternation ini the forni of
bauds, of gueisses di llèring more or less in composition or
structure, wvhicli gueisses niay or înay not be foliated as
well;- graibitic is the typical structure of gruanite, charac-
terized by a greneral lack of crystalline fori aild a more
or less coinplete interlocking ou1 the part of blhe minerai
grains; gr«iuu is LUic structure coin on to granites
whicli have been soniewhar deformed anîd have in con-
sequence lost nmuch of this iinterlockziing of the grains;
granudilic structure causes a thin section of a rock I)ossc-.;s-
inl< it to appear as a mosaie of roughly equidinensional
grains, nstially of sinal size-it is Lypical of recrystallized
rocks wvhichi have beenl suibjected to inoveznent during the
px'ocess of solidification, but it may bc l)roduced by the
deforinationmiln crushingY of aliready solidified g'ranitoid

rock-ysses

The rocks of this area, vith the exception of tUe truc
limestonces, present~ a similarity iii one respect, nanmiely,
they are ail foliated; in general, also, they are banded.
OLIherwise, howvever, as lias' already bet nentioned, theyv
pre-seit a, wide variation in character, rangimg ini comnposi-
tion and lilzewise ini propertics froni acid granites to basic
wnphibolites.

Perha,,ps one of the nîlost notice-able featuires in the
petro-graphy of Cie more acid types is the occurrence of-
plagrioclase feletspar, oftem iii great prepoiîderance over
the orthoclase ; a, rock wvhich is Lo allappearamees at granite
wvheu exai.,iined macroscopicaUly, being possibly of a, piîîk
color, and< highly quartzose, is found under the inicrosc)p
to bc really a quartz diorite. This phiiiieioio, knowvn
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as the - Plagioclase pimia ', of granlite, is iloi; of iiî:îîîSual
occurrence ini tis class ofrok.

t bias beeii foîlild al 1Mater (t coiivenieiicC, siistuiiîed
byý the ntature of the rocks tieirseive.s, to cIa.ss'lbie rocks
of wiiiehi speec:nieîîs have beeîi exaiiîîcid juta four groups,
andii e:-e have becît nained caîîditionalIv (1) Gîîissie
Granites, (2) Grai-.y tiess,(3) Aitcred Liianestoiies, anîd
(4) Iniclusionis in die IncsicGaiic. b the followiîîg.
lescriptioiis, Iîowever, eacli rock lias beeîi naisied accord-

ing La the geîîeraiiy accepted nomnclature depeiidinîg 0on
iii iiier.aq,iai<r coinîposil ionx and strue-ture, aîîd thlîs tiîere
are Quartz Diorite gîeseScaplilte Amnphibolites, etc.
Siîîce ail the spctiîieîîs are exceptioîially Lypieal of the

riffcrcite rpreseîît, and as cadei r-eprcs--eits a soiiiewlit
dreetrock, iL ia been alag iI <visai>hIe bo -ivea

raLlier <ieufled lesc(ripti<iii of ecdi speciîiieî, ini arder to
bring out ma re clearly '-lie relationîs af tie several rocks
ta mie aiiiotlîer. he order fuonwed ias leeuî made lo
cnrrespaîîdii( as nemrlv as possi4ble toi tie dqgrcc of the
uiieULiiicarl iiis!ti wiii thi. rocks hiave uîndergolie, since IL
was thouglît tliIaL tuis wolild tgive a. lietter ide.a of te

graatioisfroni one sjueeiniîei t-o the iixt uî s IL las
Lhe (l;it if heiiig bridfer tlîai aiiv atier arraui-ge-
mienît Couhi lue.

I.les r<('swiii geîîerilvy of ; reddisi colar,
niak-e upl the gi-caL luîîlk afid ciiamt-rrize tie baLiîoiit,ict
iiîbrusioiis. IL is liey, sîîppost'dll, wisieii duiriîig Lise
activïbv of te iglitils forces, Il.-ve theauurio e u

liiîcstoi~~about tlicii e<îiitat.

Ve-i X . lPart Il. le it..

Kt-uuap . iF. ani Il.li-L. %.. "Mie <;,,n::v- nt Nlqiàllt A.iii. attel Ev.-, %Vi-wi-,
<)r:uc .'a. y .. :1181i IL% (nnlart 'lem:nma -:asN. Y. NreatI. Sri<.. Isg)1,

Veil. Vil.i. r.
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1?olialcd aranite, fVonshilp of &Gamorgan, Bange I.,
Lot 9. ('cin 2..

This rock is pinkishi and usually fine-grained, w'ithi
occasional good sized individuals of feldspar. 1 t ias a
bainded structure whiehi is ciuite distinct, Mie darker con-
stituients oceurring alinost entirely ini fairly continnous,
narrow ribbons, to wluicli, inoreover, the arraxîgeinent of
the gyrains is parallel -this indicates a foliated structure
also. The more acid bands have a gr-eatter width-an
inch or inore-zand ini theni also, the dark constituients,
wlierever they do occur, are arran.îged withi thxeir long"
axes parallel to the banidiing,.

Ijzder the microscope it is seeîî to, consist essentially
of quartz, plagioclase, microclijie, w'ithi soine, orthochase,
anîd biotite. Muscovite, nuniiierous grains of niagnIetite,
soinetimies enclosing pyrite, and a few little crystals of
Zircon and of apatite also occir.

The, qnarti. is ini clear glassy grains, hoUi larýge, aud
smlall, and of irregla.-r fornii. Lt is often cracked, anîd ini
ofier idiv~id nals showvs we'll înarked und tîlose ex tinction
or straiin-sliadows. The orthoc.lase, w'hicli is soinew'hat
turbid, is recogiîizedI by its being twinned according to
Mie Carlsnad Iaw, thongh this twinning is not alwvays
meen. Lt frequeîîtly shows sli- : litri-hovs andi it is
without dloubt, froxu a st.raiingif of the orthloeha.sre thiat Mie
iicerocline las hecix derived. TJhis seemls especilly prob-
able, for ini this rock. both thiese iinuierals atre pink iii
colon' '1'he iicirochiiîe is coînparatively fresh, and is
distiguishi cd by itLs characteristie cross-hiatched per
ance in pohaxrized liglit. he plagioclase is grenerally ini

larg mdvîdals, aud freqtieiitlyI t.urbidi is oiols
33oth the orthoclase and the plgoae.casîoniahly Showv

ccvc.The biotite is ixot prescnt in large ainotint. It
is in narrow, latlh-shapcde( indhviluals, brown, with solie-
times a vrcishçl tinge, and quite, strongly iplencliroie;
clemvage wcll slhovi. llie mnuscovite, whirch also oftein
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shows distinct cleavage, is clear and colorless, and occurs
in irregrular]y shaped masses near Mie feldspars or thé
biotite7 thouali it does inot appear to hiave been derived
froin thme latter; occasional)' it presents the fibrois or
plumno-se structure of .sericite. Wrhat, poinits iuîost stromxgly
to its crigin is its occurrence iii the feldspars iii detachied
partici... which, lîowevcr, are parts of laire inidividuals,
g"iviiig simmîntaîmeous e.xtimetioni and hiemce beingr simiiarly
oriemted. ihey are really skeIeton crystials wvliîch have
beemi formied at the expemîse of the feldspar. Simîiar

pheommema have beei îîoticed lu grranites froin the 1>eIly
IRiver, l3ritislî Columuibia,' aîmd ii time Stanstcad 2 grranite iii
Quebec. Both Lhese raniiites rescmuble ini other ways the on1e
under comîsideratiomi both have beem stibjected to intense
pressure while deep iii the eatrhms crust, and lu tIhe latter
case, thme orthioclase lis bceem coiiverued inito inicrocline
just as iii this oie. The umuscovite zeemms to hitve beem
produced by the saine foi-ces wliieh caused these other

c1.111esaml iindicates ai lirst stage of dynamie imnetamiior-
piimu short of comuplete -ec-rystllizatiomr- The imiagîetite
is frequently altered atoutt Lthe edgeS to iiinomite, whIiclm
lias iii filtrzated aloiig time cleavag-planes of the feldspars.
The zircon is iiin ;, wve1-defilmcd prîsmnatic Crystals,
termnated by a coumbiiiatiom of 1)yI<nuinial fornis whiclm
urjves ail .1lm"ost rouum1ded appeaCý,rauce. IL has at broad,
bliack boiumdary, demoting. higli refractive index, and ver T

igh-I double refractiou, polarizing ini pale humte Limts. The
apatite is al-so ini wvel-fornied cirystls, of he-xagonalýt out-
Iiie, Iowv luidex of refractioui, amd iow double refractiomi,
griviuîgy blilisli grray in polarized Iiglit.

TXhe structure of the rockh is grulair anîd allotrio-
mnor1piuie.

1. .¾bunm. P. V., 0: ncCr::sIr.:,1nia Coilliba,. etc.*" C-11. flc. SciL,

2. .AdI.n, V. Du., " Iicsrriitou. of a Sirrics or m'hin ire.tiots- tif TIyjir-ai iocks."
Mn10:rcal, îS.> ib. 56

3 et. Ilarkrr. A., «* 17etrni y * tîc:A"c::uiic.Eg,2mî,i ci., l~. '
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GIRAY G.N1B1SSES.

Tiiese rocks occur ini patclies thriongcliouit the cranite
miass, and are of teîî foinid near the Uasic, hiffhly calcareouls
contact rocks or inclusions. ilîey more closely re.senible
the graniiitesq, how'ever, anîd are distiingiised fronli iL 1w'
tlîeir gi-ay color.

Quartz Diorite 6,1ciss, lù ql: f Dysari, Loi 21,, bdwccn
liange-S -lx. and11 X (Section 1268S).

This is a «hegriîcgay, and very quar-Lz.se gilieiss
of iiieven and ciiiterrupted fol iation. Thie acid nsiueît
are necarly wvhite.

Whnexallinied in icroscopical ly, iLS eseîa on-
stitileints are scil to lie quartz, pulagioc-lase. biui itc, and
liornibleiide. ( rt.lioelaise, a very few grains of inmic.1oele,

in:îgîîietite, yrtapatite, andi a few :sinali cryst-als of
7ircon embedded in tlie quartz inakze up Mie aceessory

'l'ie qua-.rtz is X'Cly ;Llfifl(hit, iii ganof vat'i-ing size,
sOînie. Of which-l show unlevenl extiîîetion the (9101.11gi'
are 111uch eoatdiii the planle of the foliation of ici
rock, ilu fact, bliey larg-ely de(t:eruîuîîîe tue direetiouî of tule
foliation. Soînle arec lear,- blit (allers are eh>uded wvitil
inclusions, w"hich, hiowevcr, arc :ni minîute t.h;d; litte ean
be deter-niied couîccruîîg thcmn, t'veu w'itli a hiigli power.

Thyare doiibtlcss iiiisiouis of s>icb.tsic. imterial. for
cousderbleof the quartz separated firom Tliotilet's soin-

tion in whieli ail ailletlîst crystal of specilir gravity 2.6-51
*Just lonaLe.d. 'J'le ])lagiocLase is pWescuit iii larige amoiluit.,

as lrgo uguir gains farly re.li ud elear ; Ci1cavage.
cai oltenl le scenl. IL Shows lîcautfîful albite, twinnlinfg. ini
lîroad anud iîarrow bands. and is scîuneti;nes -ilso twm<ed

ac triugf tic 1>relînc hw. It i pro)alIy auudcsine,
silice ut Cgives an e.xtinctionî aligle of 15* and lias; a. specific,

graqviLy o)f zaho t 42.65. 'h"ie rrmngcsauCit uuis

are itot luearly so zabillidanit aS Lhe. mlore. acid alles. 'J'lic
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biotite is dai-lc 1)"ow", and shows gOd cleýavag;e. It is
stroiugly leochroiC, aLnd the absorlbioni is a > r,. Ex-
tincetion is parallel1. 'f"lc <grains -are of nidnnsue, and
alIotrioniorp)iic, showving a tendetcy to skeIeton structure,
and thiïs iinterlockzicr wvitli otiier inierais. i{oriibleiide
occurs somnewhiat more abumiidantly, ini deep, yeIlowvish-
grreenl individnais ; ccLgeexceilent. ltExtinetioniiin the
cliniopiinacoidaýil Sections is imîciined, giillçr aL maximumiii
extilnction aIlgle of 3.3, w~hiel indicates at basic composition.
Thie plecmroisn is very proiolliîced, as follows -

a =Z. pae yellow,
b yellowishi green,

C deep green.

Or to state it iii the " absorption scheîmmee,

r,> b> a.
A coinparati 'ely SumialI nînullber of falirly freshi grais of -al
umltwinne1 feldslpar of Iow Specific g'ravity, about 2.56,
are prol)abiy orthoclase. ie apatite is ini sinail chstorted
crystals of hexagonal otitlie. Magneitite occurs iii irreg-
ular grains o>f varyimg size, alotie, and aisc incIosing. grains
of pyrite. Thei former shows zt characterisLic steel-bltie
color- andtii11et4dlic lustre ini reflected Iighit, and under Mhe
sainue conditions the pyrite loonks bra-ss-yellow%. Thie iag-
nietite is oneies altered a-t the edgre to hienatîte, îvhichi,
iii reflected lîglit, a1ppears red.

The structure of the rock is gramînhLr, incliimmg, whiere
individuais of thec basie constitueuits t(ijoini, to a, mncsaic
strIlctlre, anti po)ilîting( L() a partialrersaito.

(Jieari- .Dimritc Unciss, l~'oiisMi of lm qaUre
of Lots 25and 26, Pî<u'cS FII amzd VIII (Sè'dion.

This is .t huie rinied, radiber lighit reddisli gray gneiss,
Withi foliation miot ver' diistinlct.

Bxained nicroscopically, it is sen to ia-ve as essential
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constituents quartz, phagioclase, iniiorocline, and biotite.
* A v'ery few rains of ai' uiwixniied feldspar, probably

orthochLse, a little iroii ore, probably hienuatite, andi a few
sinali, weIl-fornied crystals of aipatite, ustially enxbedded in
mite quartz, are accessory constituent.s.

Ihu quartz is abiundaixt ; it is clear anid glassy, and

ini conisiderable ainiolnt and present~s its typîctal Cross-

* hatcliing in pol;irized lil, ,t is quite ecradfrsi
Vie p)iagi0clase also is abtxiidaxt: it is twxiinned ini broad

anid niarrow bands, and often shows a stiglit ttirbidity,
probably duc to )kxto1hiiiatioii, aloIJg certain Iines whli
dlotbtless rel)rc. ý3iît cleav;ige planles ; sonie, lIowever-, is
perfectly cleaý.r. I; is oligoclase, liaving a .specific gravity
iiider 2.64, aid ai ticioxageo 10*. A cousiderable
ainomnt of biotiLe is presein, iii gcrains of very irregiilar
oninie. It is very deep browixvl, st.ronigly pleoclwoic, auxd
shows good cleavagre, ivtiextinction î~all

Testructure of thie rock is typically granular.

(Ju1ariz L'iori& lCLe S oLJ'l44f viiiOr<f,.&...c 7Jf,
.soulhcrn, 1art of Lot 7' (Scciiot1~:)

This is a fe-ridgray gneiss, raier distineLly'i oui;tedi the foliation being especially well brough1lt ont on
the eahrdSurface.

Under the, iniieroscopc it. is found to c.onsist ces:senitially

îof quartz, offlhorlase, pIaýgiocIase, biotite, axid hornblende:
iindividzuals of iicrocliie are flot mneonuniion. As acces-
so(ry conistitilents it liolds nuniiierons gralins of s1)h1CI1, a
gra'.in or tu'o of black iron ore, and a fewv poorly developed
e.rystals of apatite.

'J'le quarou is in large and sinall irri-ýIar grains, clear,
but often slimoiving undiilatory extinction. T.he orthoclase
is unltwnnxied, Shows levgwiLlh wihel extinction le

fre<ueiay prallel, and thiougli a nerally frcshi, le soite-

j inwis decomnipsed along the cleavagre lines. Thie plagîio-
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clase, wh'lîi is oligoclase, is abuindant. It shows Albite
and l'ercline twinning, cleavage is ofteui seen, and the
extinction is incliined: it tends to be t;urbid along, the
cleý-aaes. Biotite occurs ini cousiderable, amnount, in
irre<'utlar- individnals .it is bro-mu and strongly pleocbroic.
Hornblenide occurs, ni abolit equal aiiomit, gel erally ii
irregrular iîîdividuials of mieinî sizep buit soine showv
tendency toivard rougli ci7ysLtallogr-aplhîc outiue. IL is,
v'ery deep greenl andl inite11s-.l pleuchýroic; the Scieie of
absorlbtioii is ro>b>a. 11u the zone Of co P CO and c 1' cs;,
the natxiinuînii extinction anglIe observed %vas T2.he
sj)liClle is inii uegular grains, nîuciiraked It bias -.

lîih rfrcttveindex, g'ivilng a (huic border, and a.
roncghened ;tppearance tu Oie surface, aifd high double
refraction, I)olanriziiug, iii eolons ranging froni lîrilliant to
almlost %vlnite. Owvilg tu iLs great dlispersion of the axes
of elsii.,extinctioni is never coîuplete. inloedl it,

or loslyassociated, are several gre ins of blae.k iron ore

wlnehi show a hliishi ietallic lustre in rellen.ed liglt, anid
wilih are ivithlout douhbt ililncmite.

The structure is graniulai-, reseînbling Llhat see.n so often

hseconstituite Ohe dank basic. rocks iiterl)alid(edl wili
bie liniestoules lnar bice granite conitae.t. Iu bie field they
aire couvenientiv dividled iinto two cla-sses depending on
the predCoIminantlce of pyroxene or of hornblende, aînd are
called respecti vely ]>yroxeii C guecisses an d amllplil)ibotes.
Bauds of thieni are V'ery nmuleil uulxed lip, wiUî onie another,
and withi velus or dksof thc grraniite.

I'q<~t'ntc 7~'nhi o (lmoqan., Loi 2'Î R>tcf anges
LV andl XJ (Scin 12619 .4BOL

Tis s one of the pyroxene guieisses. It is -, very fille-
grainedl, friable rock, of fgreeniisli gra.y color. It is v'eny
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dlistilletly banded, being mi-ade up of dark colored bauds
alternating with bands of mnedium and lighlt colon.

M'eni ex,-iniined iciroscopically, this baîîding is aIlso
very apparent, as showil, by the occurrence and arrange-
nment of certain minerais. It is tlms rather dillicult to

dlivide the conîstituent!, into essentials and aecessories.
The dark bands are composed alînost exclusivcly of
pliigioclase, hornblende and augite. à5'1e ligliter ones are
fomid to be interbanded ini thieinscives, mie whicl .Iplpear-s
hionogeiieous in uriaylight, inay be sermn, wvhei the

second 'licol is puit in, to colisist of bands possibly as
follovs :-plagioclase, scapolite, and augite;- pliagioclase,
iniicrocline, calcite, andi augrite; lgocae calcite aind
anulcite. A. few irreguilar individuais of quartz, numiieroius
fragnmenlts of sphelle> xnauyli smai.ll crystalline grains of
apatite, a fcwv grainis of ililxelite, a littie epidote, and a
very few irregfflar iiidividuals of hiotite nuîlie ilp ice
accessory colnstitilents. Ail the inierais, excepi; thc
calcite inidividliffs, whvlichi are ofLen of gOud qive, arc presenit
iii s5mai] gyrainis.

Thue quartz, cxaniiincd ini isotropie section in conivergenit
polarzed iht shows the stationairy cross of a un1iaLxial

inierai by tis neans 011lY is it dis inguislied front ilileh1
of the plagcioclase, for consideralîle (if Lhe latter is clear
and îî:t.winned. Soisie of the phigiochusc', however, is
t*wned, in hroadl anîd narrow bauds. Froîuî the separa-
tion, there seemis to be hotil labradorite and oligocla.se

prescent. M\ieroclinc is re'L hied1  its(¶1UatIit
wijizgand 1aise quite cleau. A ools iea

wvhOse optical properties show it to be s<cal)(liLC celiîrs il,
reulrnidividutals, at t.iies craeked, and often turlhd.

ILS grains show sometuîuclis p;n'alIel audf somnetîncs: reet-
Iitng ular clea,,vagIe unles ils r('fractive inidex is low, bult its
lint('lfereilce Colot..; (doule refraetion) V'ry b ri Il jaut.
Sections sloingc prisilatie eleavage give parallel ]le
tionu, wh1Ile thoso sllowil.~ tw~o sets of cleatVwre flues (,ive
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inclinied extinction, and, w*lien the cleavages are at riglît
angles, are isotropie andi exhiibit ini converg-ent polarized
lighit a uniaxial. figure, wvhichi, withi thie mica anci grypsumii
plates, is seen to be niegative. Iii many cases the scapolite
is surromîded by a colorless border, fromi wlhich', in
ordinary light it caiîot 1ie distiingutishied.bnt wvhicli betwveen
crossed iiicols ariVes aorcaepolarizatjol in brighit colors,
yellows and lutes, and whiclî inay possibly be a 1' lainellar
aggvregation of kaolin anti insco%,ite." I he epidote occurs
ini lathi-shaped individnials wlhich are irregularly cracked.
Mie inierai is iieartily colorless, butt slightly î)leocliroic to
pale yellow - extinction is parallel. Thle refractiveine
is luîgh, cauising it to stand ont fromn its surrouingims with
a darkz border, and giving to the surface, a roiighened
appearance. Phe doub.le refr«action is also strong, polar-
,iing in hlugh colors. Calcite occurs ini irregular idividuals
of good size. It is soiinevhat turbid, oftemî shows rhoni-
bohiedral cleavage, and is soînetimecs twinned. IL ias a
highi doubl)e refractiomi which causes it to poiarize ini silvery
tiîts. The auiei iltgreeni and vTCy slighitly pîco-
chiroic;Ï clea-vage is iiînperfect. lul tie basai sections Mie
cleavage linos interseot nearly at, righit angles;- iii the
orthiopinacoidal -sections Llhe extinctLioni is paralll; and in
the clhmîo-pinacoidzil, incliniel, the inaxiinumni angle being
43V Hornblende is imicli less abundant than tlie atugite.
L is green, thouigh not, very deep, ini color, e.xhibits aood
cleavagye and strong pleochiroisini, tlie absorptiol in the
thiree types of sections being as uisiual, the inxiinumni
extinction angle recorded ,wvs 27. Thie sphenie is rathier
darkz brown, slighltly pleochiroic, anmd inuichi craclzed. . IL
occurs niaiîily, along wvifiî a few grains of il'uienite anîd
numn11erouls distorted crsal f apatite, ilncluded in the
plagioclase.

In general the grains of this rock have aL snîooth,

I.Rsihs l:,1., '<flic Mk[rn)scojic Paiagij1yof the nkaîk:a irl.
Tratis. ]dldisigs, 4tla cd., v;S, 1). 1ý7
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distinct outline, more or less polygonal, griving to a section
a defined iniosaie or paving-ston~e appearance, characteristie
of a recrystallizeci netarnorphic, rock; the structure is
a ranulitic.

The presence of epidote, and particuiLarly of scapolite
* ini this rock is of special sigimificance, siîice tiiese mineral.Q

are frequent, and nmay almost be said to be characteristic
accomupaiients of certain pyrox cuites and amuph ibolites
which. ini natamorphiosed contact-zones, are the equiva-
lents of g(ranular imiestones.' The abundanc 0fuite
andi its prepoilderance over the hiornblenlde, than whichi
ib is <,eonerally a luinerai richier in lie, are also note-
worthy points.

f -,.?)olite Am;phiibolilc, illacxit-,cl/'s Crs~nTown7s7bil of
* Glam orqan~, CaSt szdc of lut 5, Ba7lge 'VI.

Tihis is a fine-grained, eîninently crystalline, and some-
%vhiat friable rock, of dark grecnish-gray color. It is
foliated and banded, broad or narrow bands of the darkerjcoîîstitutents aiternatingr witli bands wvhich contain the
lighiter ones.

The, microscope shows it to be comnposed essentially of
Sscapolite and horl)Ienle, thouii in soilne bands conisider-Iable calcite and pyroxene arc scen, and ini others indi-

vidtials of plagioclase are comnon ; a littUe quartz also
occurs. As accessories, it contains nu nerons smiall

S wedge-shaped or irregular grains of ne-ariy colorless
s phene, which are înuch crackeled, and nîany sinaIl, Nvel1-
forîned crystals of apatite, %vhich ini Prisiatic. sections
sonietimues show thme l)asal parting.i i>agioclase is ini 'ood 'swcd iIl(ivi(Iuals, quite freshi,I of teu, untwinned. It is anl acid labradorite, liaving a
speciiic gravvity of about 2.69. Calcite is distinguishied by-Jits rhoinboliedral cleavaýge and tuie silvery tints iii wvhich

1. Itoienbtscb, Il., op. cit., pp. 153 nnd 1291.
IIikr A._pi.,p) MZQjadZ «
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it polarizes. Mie scapolite occurs ini large colorless
irremular in(lividuals, and near thle edge of tIv- zlide shows
Cood( cleavage. li sections approaching tiheaai the
extinction biseets the angle furied by the cleavajges.
The minerai, is clear :mid fr-esh. It sel)aratecl froin Mie
hecavy Solution at specific gravity 2.699, inidica-tinic high
conitenit of lime - these grains were hcated with (blute
nitrie acid to reinove any calcite, the residue -%vas

tilorouighly washied, and then boiled with pure coneen-
tratcd niitrie acid-At wwas deconiposed, but not entirely
di-,solvc<l. T.he solution wvas decanitcd, diluted, and to mie
portion silver nlitrate wvas added. a w~hite llocculciît precipi-
tate indieated clilorine: tie odher portioni %vas nmade

amîiirmn01iacal, atid aîîiimiiiiii oxalate -w's addcd, an abilli-
dant. wvhite precipitate sliowe(l lime. he hiornblende is

greîliiilage iîidividuals of anuîlar forin - stroig-ly plen-

cliroic. inaxiiînuîni extinction an. te" 1 idetigahg
percentage of biasic. eleuxentýs iu the minerai. ''lic au-ite is
ini very irregular grains, iieoîrly colorlcss to Iighlt greeni.
It shofws iniperfect leava.ge and is also iinudei crackzed.
1leociroîsîin verv~ slighlt, extinctionî aingle 43.

'This rockiu aleo lias a Lvî.iie.lly gramnlitie structure,
lueingr îîiade lup (if a iuit>saie (if rd onlgrains.

.duli.ikI'iolile, 2(iii-n.4til (#f (l*,lauuuirg«nte, Lot if', Ictiren
J>a.nqcs LEL Xzn 12711às J( ... ')

Thtis is m very da.-rk, fiîî-graincti, andi frialilc rock, with
no bladileg alpreît, ilu tilt- huîd ,:periiiieli. Witli the

-tii, %if thte lietS t here li-ý 5 Qt Lt' he a leiiîtleiiev

Lown;id foliation, wlîielî.i lilveî;ýi- isx liglit-

builnde. tilt. later nlialziig 111 abouit two-t hiirdgs (if tilt-
rock. Q~uartz, setilitdii, valritv. -ind tl;i!rîte ar-e a

îprvstît inii nxuvl sitmaller n;uîî',unts. A fi-%v irreguýtlair
iiiîiid u;ds tif ortiorlase. *vîalirgli *;i i''.e
etrn uis of giblitii. le, Ie;Lt at Liies wvîth Ilaiei tiei
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iron orp, andi here and thiere a sinall erystal ofaaie
comiete t.he Eist of aceessory conistituent,,.

Mie quartz is clear, and is disfinguishied froîin ineli of
the pailseonly by its axi.al. figure. ie orthioclase
is cnînparatively fresh, shows Ca> lsbad £inin iiIi soilne
czbses, lsocevg prab a righit angle, wvitli
extinlction1 somnetinies parallel. Its occurrence ini such
b)asic rocks is not inifrecnent.? Theploce is ini g.ood
szed ilidividuals soî~ Of it, labradorite, is Lwimmied

1 )OhyI1tIetiall cordimig £0 the Albite law, ini broad
bands, but nmost of ic is p)erfectiy clear and untwinnced,
anid is andesine, specifi. gravitw about 2.65. The scapolite
is usuaIly altered about thc border -as in Mie othier
speciinn froin this locality (sectionx 1269), but othen wisc
is quite, clezar. The hiorublemîde is of miediumn green colo>',
auid Occlir's ini aniguhir individuials of v.aryinlg size. It
shmowvsgood cleavage, is stronigly pleochrole, aui exlmibits
the tustalI absorptionm e>l>;a tliougili ini tis camse the
absorp)tioni along b and C is not vem-y differenL; Its
extinction angle is 27'. Vie aiie ie iunual grains,
inuchel crackced. It is very pale greeni, ;tliiost ion-pieo
elircie, and gives un extinicLion anlel( of -Io'.

Tle rock ;ippeaers as ;t inosaic of various sized graiins,
le.qs uniforin timan in Mie p)recedumgf !speciniienis. Its
sriie'-iire in.-3. he said tu be belweem granular and gau

litie, but stili Points to rcryStllixaLinmi of the, couiponeîîL
iinerals.

11KOLUSIONS IN TJE NIi' GRANITES.
Tl3e.e comprise Mie irreýguilar dark masses in the aniite,

antil are often iiucar ameis of g-ray geis They preqeit ai
gulnniii forin, appliranrtlce., and comnplnsitioin froin

agiablack, and exeeiimgly basic ncar thme cnmitact, Wo
lezîtieular inasses, wmnalternatcly ligît andi cark bands,
'aud lesq basic fartmer awayi in time granite iimass.

F.%sltx açlIrond.ic3k,. Bll. Clcol. S<,c. Arn lem', Vol. VI,. P«~I
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Ampil'o-iirlite, flozcnslip of Dysari, lot beizcteeLi iwgcs
l1 ani XE (Scctions 1,2(7 A.BaC)

This is a very (lark fJie-!rainecd rock, foliated, but not
banded.

W~hen exnîuiued iicroscopically, it is -seen to cousist
very ]airgely of liorubleucle, wiLlh a cc>siderable ;lxuouuL
alsu of 1IiOIS.As :tcc.essury consLiLutents there are a
EUlIe quartz, nuincrus indiviiduals of biotite, a littie
inagiieite, someucûluies eclosing pyri te, iany suîall crystal-

Elle gra.il]s Of apa.tite, and a very feu' sinali erystals of

The quartz? grains are cear and glaesy, and ir-regutlar in
outhine. he plagiociaee, which is gcîîerally fr~,is
sonuetinie.' twviînue lu hroad anîd ii.rrowv bands, according
to, tie Albite lau', oec;l.îsisîahIy also ac.cirdIiiîîg to the
Pecrieline lau',t. ('Icavage is welI çeeii iu somîe cases., and
extiuetiou is iucliued. Thuis is labiadorite, 1haviugl a spueci ie

gcras' vit;y of about 2.6S and an extinction augn uu ed<

on the Lwin-lauelhîe, tif I.S. There is aiso a varietv tif
plagioch;st' wuich is Periely cleax; aud is ilut.iuned. kt
bas a specilir gmravityv of about 2.65. and is probably

aniiu'eQiie he biotite occurs in eIouIgatQ(l plLbOclroit.
iuudivduiuI i rowin cclrr. it ofteu juiehudes grains (if

phugorlse.andl mit iiufreajueuuitlv leuuctrates iuudividitals (if
hornblleinle This hi-st-nanued econst ituent, which inakies
ilp adifilt Uurice-liftlis of therck is pre-seut inivrcu

siedmainq, often (if irrceguilar i- .e I:1'dr rwus

green ini ccdor, j>Ieorhur<isuin is litenise., anîd the' naxiniiii
extinetinui angle is 30. It ýSeuIS to he îueopiiii
tinwardi Mie feltl!sj.ur, bnt this ajqucarauxce is prchalIy dlue
to iLs irgu bori, vaused li ixîterfereuice wvhi1e

~a';ctiues uuLcp~îutraions' the' grains, eoîîuetuues a

noaeefferct i thcn: e tructuire is cirauuuliitir tu -raular



QuJiartz- DJioritc (zis l'ozrl.Lilp of (iviuce-JwL, lug 1
Lot ",. (&;ct.ion 12 74).

This is a clark gray rock, fi ie-graiiicd, fol iated anid bauided,
Composite bands alteruîatini with liglît co1orcc1 and clarl

eob'ed buds. MieroscopicaI1y the fol iation is sihowv
extreinelv wvell hy the paraliel arr-atgeienct of the inierais.

.T'he rokis foumd to be composed eesentialiy of quartz,
plagiociase, axd liorilblende, while iii certain bands mbiLie
is coiiiiiou, ;mut. in citiiers iieroclitie orceiirec. .A vers- few

* iîmdividcî;ds of orthoeiasc, a littie spiiene. with titaine iroxi
*Ore, -and a few sinallt erVsL411s oif :Lpalitear te icces.sory

'l'ie quartz oreuirs inilag ald sumaIli rel a grais,
<ifteu craclced, (or sliowiiug mimduiose cecinction. he
<rtiioclase 1$ (Jlte fresh, ex(ept aloig te ele.tv.tagc pluLilc!

%vie(re it is apt te be Lunrhid. Jt ýSouïeLuîîv-ellsows palna11e1
ext.inctioln, and iS sua uutwiued 11w merorliiie is

liiirgla indivicinais <if minliii size. The piagioclse,
is coligfclase. lt is ;oicîtesLrl1d at frequueutly

u~ev.IL is well twiiuued in bro;id, imi-row, and alter-
* umteiv brnd and Ilarrow h;uîdsr, s'iuiui<>iis Ilse o rl

14 te. Perlille l;Lw. 'Te biioLite 1.5 iii verv t'l<>ligatecl

iI<dividuuatls-, wvi eeaag clstum i d îî1emwlirisu veu*y
Inuke.l sonie Cas's it gives eývitdwic of surain liv Llie

* vi<lullslq tif tliis.ý niinierai frequeiitlv Pcumetrate gr;uans (if
liciuîbhnde. Tihe io uleh'occur s lit laurge -lit Ituli
intdividlu.-ls tif verv irre-.uu1ar borui. It is deipp browvuisli

gr*ut*1. %'îidi stroîug -Ilirîiu, cd ail x.uet" uh
ti<f *2. 'ie.r spiele is in $m.al iglaruî;se,

rr.rkd lecelri- rtl rllv ciliirless Ii liglit br1owin.
I 'l*î urud as a more tir less even biorder, lIarti(-ees

(ief liçktiLtauift'roils irnul oire, w~hie1î is -ilso foilud withloi
Illhe sde
Tl'lîc strtirture is gramular. ap pri ) t înig, gr-aitî, the.
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grain s partially interlocking and liaving very irregular
outiiues. llie rock seenis, in fiact, to have approachiec
very closeiy, both ini structure and in coniposition, to Mie
gnrieiss whichi lies îîear it.

Mechiaical separations by ineans of Thîioiiet's solution
wvere miade of ail1 the speciniens. NO attempt wvaS made
to -zep-ra-tue the dark coiistituteiitsý, howvever, as a sufficient
idea of their relative ahundLuce couild be liad wiVl the
aid (of the microscope. Thlle following table, in which the
figures represent percentage hy -iht:% aragdl
order of the ainiit of basic constituents preseiit.

Wleithe loss ati'ltenidant on erushiiug (Vo 8Q-mesh) and
~vsigof the powder, anid the niecessar-y error due to

interposition o>f the constituent grrains are considercd, it
is fulfly apprcciated thazzt the nîietihod by nîo neans justifies
the use of decinials, if, in fact, the nits are reliable; but
insteati of inakziin romnd nînubers of tlîen, it 'vas thoughylt
at least ms zarctirate. and l)erliaps wviser Vo record the
actual re!stits obt.inied. It imy be noted that ini the

oic(f aL ci-op oif composite grains falling betwveen the
specitic. gravitie.9 of two nîjiiierals, hiaif iLs wveighit wvas
added to the wveighit of the ci-op of ecdi inieral.

In the columunii a! the ]eft aite the uminibeus of Mie
di ffereîît spetiînens, corresploiidii ng to, the thiîî sections.
I order Lu shmow the nature of the rocks %vithont beiiug

ohhigcd to turn back to the descriptions, the follow'ilig
svnîhuN liave, been uised

+ Gneissie Cxranite.
x Gray meis

+ Altered Litîmestomie.
Sx Ineluision.

Iii the cc'lunîîî under Jiaxie ost-itiect, the differeîît
muinier-als are represcited thils: A-Auigi te, B-Bioti te,
lT-Icriilblcîeile anîd whcere Lwo li ierals are prset,
B & If iîîdirate, thant the two are preselit ini about equal
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amnownts, B > R, more biotite thaîi liornblende, and*
A « 11, muchel more hiornblende than augite, etc.
MWrlerever a inierai lias been foind, but iii anount too
siniail to deterinie quantitatively, a dzash is placed.

Ili the granite, the gray gnieisses, and sonietfimes ini the
inclusions, the feldspar is seen to be acid, îvhile ini the
altere(l Iiînestones ami the other inclusions it is richier ini
limie, and conseç iently of hiighcer specifie, grav'ity. Another
noticeable fact is that as the au-ounit of calcite-the
reinains of the liiînestonie-ecr'.ases ini thc altered lime-
Stones, the atugite, wluich is richier ini lime, gives w'ay to
hiornblende whichi is poorer; and in the rock containingy
the înost horniblendfe, thait is, the one., farthest remloved, as
re-gards composition, froîuî the liînestone, ortlioclase
appears. 'l'lie py'roxene is probably especialiy ricli ini
Iiiie in f.lis case, siîîce it is so pale in color. In die
altered 1*imiestones, the color of thUiIorîîbleîîde is îîot very
deep gTreel, inicaeýting a hlighi percentage of lime, buit ini
thc graty pieisses and inclusions it is generally cute (lark,
and often browvni.si, pointing to Uhc presence of more iron,
IiaIuinesia, etc. he range ini Uic character of the indlu-
sionis is also noteworthy, onie lhaving practically Uhc saine
composition -as the gray gîîeisses, and aîîother resenîbling
thle nîost basqic or iînost altered of Mile altced liiînestoiies.

JIYPO'I'JESES AN] DISCUSSIONS 0F TIIE OItIGIN AN])
UBELATIONS OF TUIE VAJ.U(US ROCKS.

Euriher etonsideratioîî of the genetic relations of these
rocks nia3' 110w prolerIy be entercd uipcn ; and iii-

iuediate.ly arc recýtllecd Uhe two questionîs proposed at Ulie
cutset, viz., the origili of tie basie rocks at Uhc contact,
and the real nature of the dark steas nd patelies lield
1by Uic gueis.qie. grranitesý. If thiese. rould(1 lie settled, tic
solution of the whle,] problen liene inivnlvedl îould he
-well uîîder way.

The first question inay bu stili fartulier linîiited to Uiis
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Ifflat is the source of the varions basic silicates xvichl
makze Up Mie dark bands iii the limestone ? The principal
materials wv1ucl iiuist have 1)eefl , lded to the eleinents of
limiestolne to produce the Varions silicate inierais observed
ini the altered liniestoîics are: Silica, alumiina, ironi,
m-n,,gniesia, aikalies, aud chiorine (for scapolite). As to
the source of these inaterials, thiere are two possible
explanations ; eiuhîer riîey existed iii the liimestone or iii
beds iinterstra,.tified with it 1)efore the intrusions tooki

j place, and wce siubseqluentlly inîetauîiior-phosed and re-
crysta,.llized -or thcy have beeni derived iii some nmanner
froin the substance of the iîitriisive nîass. The question
resolves itself, thlen, into ole, of imetaxniiorph1isll býy
(liagenesis, or by inetasoniatosis.

lIt lias been previously stated thiat the liniestoîies are
in '1 gner-al comparatively pure, except as these. igneous
masses arc approachied. It inay be noted in the lirst place
thiat the I)eculhiar inanner of occurrence of these, basic bands
ini the liiniestonie is hardly in accord with the ordinary
observed phienoinmn of sedinientatioîî. Secondly, there

t secins to be no re.,son, supposingI that the above iientioned
rnaterials, whicli may for Llie present be calcd inul)urities,
were alrecady cointajiiec ini the liniiestonie, wvhy t;he igineonls
matcrial s110111( inv'ariably elîoose just that iocalityv for

intrusion. Anid it is fardAier imipossible to sec in thRe case
of the pyroxenle gu cisses, hlow thlat supposition woluld

4 accoit for the very genera-l increase iii the, dcgrec of
inetainorphisn as; the intrusion is approahlie(I, fronireIY
Ijînestonles to such basic rok.Moreover, if these ini-
pumites existed iii th~e beds of thc Iiniiestone. ini this regrion,
it 'xolld be quite niatural to Suppose that other ilxupurities,
giving risc to different inetaniorpliic. pi'oduicts, mightb occ.ur
in othier liniiestonie reýgiolis siînilarly piercedl by ipieous
intrusions. Lt wvill bc, -,Iowti, hiowever, thlat suchx is
-cnerally flot thecae
'.'0> inueli importauce caîx hardly bc attaclxed to the
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presence of certain of thiese minerais in thiiscelass of rocks-
Scapolite lias repeatedly been recorded iii iiietami-orphlic
zonies in limiestonles cnit by grranite aid othier igrneous rocks.'
Several workers iii the liimestonles of the -Adironidacks
liave nientionied thecir great simnilarity to those of the
Grenville Series of Caniada, 2 and Van 1{ise groes so far as
to silggest tllat thiey are idenitical. N 'ow iin these, limie-
stonles of New Yorlz occur very aiialog,çous initrusions of
igneiolus rocks, ani the resit are contact zonles similar in
inearly every respect to those inder conisidertioni here.
Smiiytlh bias reinarkzed uponl the preseîice of scapolite as a
characteristic inierali n the-se 7ones, anid -1eiiip says:-
"Conitact masses of silicates siiniiar to those above de-

scribed (scapolite, sphicne, hiorniblenide, auigite, etc.) are
characteristic of not a fewv exposures of wvhite crystallinie
limie-stonie iii this easterui part of the Iinited States, aud
ahvays iiear thein the ignecous initrusionis are foiiid.
Scapolite is especiaily characteristic of sucli, and iii-
variably wit1î it are hiorniblenide, lpyroxcii, ani titaniite."
And hoe conitinuies: - Iii iinany places the conitact elIbct of
these intrusionis on liniiestonies arc so simzlarl thaý-t one is
inicliined to suispect the niear presenice of ignieouis rocks
whierever these contact inierais, anid especially scapolite,
are repoîrted inIi ]iestonieq."

1. £%dani. P. ID. and 1.avsoln, A. C., "Soine CaILdùUin Rocks contillilng Scapol7tc,"
CQui. Ice. Scl., Ps&e. Vol. MI., p). 201.

.% "n, F. L., Ann. flcp't. State Geologlet or Ncwv jersey. ISD, .321.
xlils, J1. F., Traîils. ... 'U-ll. Sci., 15943, Vol. XII.. p. -.4.
Zirkel, F., 1Isclirage mir Xcinntisss der Pyrcnnen," Zelý. il. <i. geol. Ges., MM6,

Vol. XIX.. 1p. reSet Seq.
Licrolx. A.," Des),.cription (les Sydttiîct i,,<3îi1i1n1i(iis <le 1'ouzac, etc.," Uit. Geoi.

Soc. de Fr-'lce. 1590, P. 511.
IContribut ions à lecttile tlcs gneiss a pyroxec e t des roches a wen,<érlte," Blil.

Soc. Franc. le Min., 1589, Vol. XII.
Frossrdt. C. L.. "Sisr l es lo clics IlleSansorpl fl<î,es<I ilelou vic ece." Cntiîptcsltciîdus,

l"'90, Vol. CX.. p. If0U1.
2. Izecil, .7. F.,"I Gnablros on the Western Shore of ILke Clinnll>Ialn," Bull. Geol. Smc

Ans. 1lei1, Vol. V., p). 214.
ICrystallin' Lî1luestones of the' Enstern lolrt-ck. Cie. ais Ilisw C. Il.,

"Corretn lis 1npcrq, Arclicani'nd %Igolnklnn,*' Iuli. U.S.G.S., "%0. sr" 1). 50q.
silyth C. IL, jr.. loc. cli., 1). 266.
:3. lor. cit.. p). 2.
4. IlGabbros of Lake Clinnpîiait," hie. cIt., pp. 22:1.224
r?. The bitlles9 are te present writcrs.
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Siiiytlh says of Lthese intrusions tliat the position of the
zone of extreiiie alteration, following ail the irregularitic-s
of the contact beLween the tivo formations, is sulicient;

pro thiat it lias beei foriined by the action of the mxe
on the othier. This action, lhe says, eaul be explained iii
lio oller way than as a case of contact iiictaiînorphisxn
resultimg froin the i.xusioiî of die ignemus rock iinto the

liniiestone. This conclusion is entirely supported by the
iniiieralogical. conmpo-sition of the contact zone, as dihe
species nanmed, scapolite, hornblende, aucgite, titanite, etc.,
«tro ail recogniize(I contact ;ixxier'.s, especially nii lunie-

tifflrterxnore, there seenis nîo reason %vliy neta!soîxaLisiii
slioti( îîot lave taken place iii this occurrence as*well as
it; a(iilit.tedly lias iii other regions. Mayinstances of
tluis kiîîd could be cited. Axo~ tle notable ones are
the inetaînorphisni of mnica -clists by plutoie int.rusivcs

iiis~îth.astrn ew Yorkz. 2 andc niear J'Clausen lu thii Oe
Tyrol, whIici ]lave been notcd by lo-senibusclh - as present-
il)!- very similar j)liciioxflCIla: tue contact of liniestune
witil nxiozoîite at i'eazand of th:e liimestolnes o
1ùunsbeir ini the artz r w'ti ni tei boU of wvhichi

Ca.¶ýse broad zones of line silicates have beeni formued and
leiasoue of the niosb strikitng instances of nietainor-

phlism is thiat of the A.lbany ra ite in New Hiampshire,

1 . Iir. est.., I.l.
2. IWlllln,115. G. Ji., IlThe contac. ctniop Prourecl lis Ille M~loii lcat

* ~ ell~Iand LiiiîcsIorsc.; lw Vie N.ILnsslvc lIocJ'.i of Vie Cori.Iaisit crcÇnvnr Ieck.
\k.N»..," Am. Jlour. Seli.. 1,vol. XXXVI., pp. 2l6SOn Ilnge 26; lie derlhics

n <lyke whîcl le Sn ilarroîe tisai lie, resul of the wivlole ictlous cati lic vlcwcd nt. once
* lhsîrler Ose ,lelroscoc.. couul tller. cntu îliii.s lue tir) dsbt ns to %vlu.fl hn,; occiurreil. Tisi,

* <tI~' <us nti ultes lluicit<,i, cod c lrlîyrnxvhe I., ouu<t of theic uerais lirntduuvcil
lIci lut' I:stir. i.-er-ceuc wiII ngaluulu nu 11ule 1 uo g. eilîlc Ituîlle. À%lIitl. : dyke 11n anll ler

j'Iue.î.roxcsie, hortiblcuole. gliue.ne .~ulslll hulng >ia uctur.
.. 1eIler assisI vois Joln, <rId.I<r>r~ll<i n>îtrnge zur d~unuu.s<er

l)nrlsclcuu Gestuu. Vais IZI.,Itsein lî <itltlr'ul," .1:slàrle. der IZIZ .iIcllsltist.1lt,

%. IisulurIil., 1".Ilkrtssklsplsellt. PhIys ltgr-ille d1er lnSF'iGsluc"s:r<i cil.

atcl'r..., zelt. d. il. geol. Ge.<., Vol. XXIV.. 1). 2
SLsnIttId., 1). 74 . liwrs, G. 1%., Au. Jour. Scl., INl. Viii. XXI., pi). 21z.2.
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ivhcre a graite intrusion bas caused profoinid cheinical
changue ini dark argillitie mica schists.

11, se.ems to bce a prevalenit idea that, basic magmas
frequelt>ly produce sucli nxetasomatosis, but that the onily
efreet of graLit ic initrusions, aside from inisigniificant,
exhialations iii the way of boron anid Iltiorinie conplounlds,
is diageniebie, It is possible that granites produce
chemical changce less freqiieitly than more basic intru-
sionis, but thiat they dIo produce such change iin some cases
is beyonid ail douht %vihei it is conisiclered that seveial of'
the articles referred to have bceui based on carefuil chmi-
cal inivestigatioii of Uic iintrusive, the ro.z peiietrated,
andf the restiltinicr *conitact zonie. 1tllcingas ' conicludes
that iii mnauy sucli cases there bas beeni a tranisfer of
Iaterial fronli t;he ilntrudingc rock to that whichl it Inleta-
niorphoses, a tranisfer wvhich is often large ini proportion
to the relativ'eh small masses of igiieous rock conicermed
iiit.

]Xempi anld ]-ollick have described an intrusion in
southerui New' York -%ichl is remnarkzably siniiar to this
onie. Ihey say : «'<Iiitrestingc and markcd changes manii-
fest themnselves iii both granite and limestoiîe (uear the
conitact). In general it xnay be said that cither the
former beConles al, etgg'rÇegate of lightc grcen mîoioclinlic
pyroxenle and scapolite, or we finid a granlite-likze zonle
fornîiedlbetweeilime two.e' -Iii rs é3 of these conitacts it
mnay he said that the (horniblenide) graniite becomnes richeî'
in pyrcxeue ils they are approached. . . . Alonig the

cna-,is the esmllt oisticofcoarsely
crystaflinle scapolite ammd nialarolite. K,ý-ext coie-s tlie
coar-sely crystallinle limestonle charged Nwithi the agrgts
of silientes mentioned above "ý-pale pyroxcene, greeîî
h)orniblenide, senpolite, titaniite, etc. Aind finally;' e those

1. «1 Notes on Vie Coîpo.AiUon of Ciny. Slatezi, etc., anid On Soil l'oints ln ilielr
CoILC lt iiorictîi. Geol. )Iag., Decailc IV., Vol. I., p 4

2. ]oc. CIL, p). Ct14.
:i. lc. CIL , 1). 617. 4. ).619R.
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scapolites Ilîat are disseininated ini the limîestonles ini the
bunches of silicates are doubtless due t;o solutions stimu-
lated by the intrusive rockzs." It iuay be added Lthat
xýietasomatic action is especially favored -as an accomplxLn-
nment to deep seated intrusions sucli aýs this Central
On tario occurren ce un don bted Iy wvas,-where the vapours
an d solutions canu ot readily escap)e.

Froni these, considerations, froin their- petrographical
chayacter, and froin their relations ini the field, it seeins
certain that the pyi*oxene <'neisses are ini reality altered
limnestones, Lhat they are the produet of nietasomatie
xnietanllorpli-isnî of these limîestones by the granite

Rl'ega,,,rding-r thc anliphiholites, the evideixce is less coln-
chisive. 3)r. Adamîs lias foinnd. bauds of amphibolite
which it is certain hmave beeîî produtcecd exclusively by theP
alteration of (liabase dykes .and it is also certain that
there are bands of amnphibolite ini the 1Imîestone away
front the intrusions. Tiiese facts concerning the amphi-
bolites, adiçdeul to their pirobable lower content of limîe
and their sharper deinarkation froin thc liniestones, as
conIpa.redl with Uhc pyroxeiie gue isses, admit of a, lingeringr
belief that none of the aIl)hil)olites wvere Produced. by
IlleLtsoinatie action, b)ut that ttîcy ail e.xisted ini sonmething
likze their- preseit condition ini the liniestone before, the,
intrusion tookz place.

But their increasi-ed nmner within the arca, of nieta-
înorphic action, added to tlîeir frequent inarkied simnlarit'y
in mnany resp)ects to Uhc pyroxene gueisscs, rendfer the
support of such a belief, ini the writer's opinion, very
feieble:- it sens biglily probable that imay of Lhese,
aminlbolites have oiniaedl the sanmc way as the
pyrox~emîe guneisses - that they are siînply more higl1y
a]te'rcd portions of the Original liniestonle. Onxe thinig
whiehl inay accomit for thle formation of atuiphibolites ii
(Ille ease ald, pyroxenites iii tie other is that %vhiere te
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ampliibolibes niow occur xnight liave becui bands of the
liiiesLonie especially favourable to the passage and action
of the exhaliý.latioiîs aiid solutions accomrpanyig the magma.
ivhile ivhere there are noiv the îp'roxene g ieisses, there
were, before the intrusion, bands of the limiestonie whichi
wvere less periineable,aild ini whici, thcrefore, blhe addition o
inaterial wvas snîialler and the bransformnationl less complute-
On this gromid also, thê presenice, close to dihe countact, of
bauids of coîuparatively unaltercd limiestoiie woul be due
to the fact thiat thiey were particularly iinpermecable to the
ietaiiiorpliosinig a s

Coingi uiow to a cous.iderationi of the truc character of
thc so-called iniclusionis, there are foiuud to be two possible
explainationis of titat, questioni also. Eithier these dark
strcaks andf patchles are baisic secr-etienIs of thc iuioltcni
magna. itself, or they are, ini reality, fragmienits of thie
Iimiestonie series which haive lien detachied and floated off
froini it.

Mie nîiceasig approachi of the rock of Llhese masses to
crraiitie structure and composition fromn thc contact
mnward, thc ofteni-ties suddeii chiangce fromn the truc rock
of thme bathiolite to thiese biily basic streakzs, thieir
iiicreasiiu--, basicityv and aiigularity of foriii near the
conitact-uii fact, the liecd relations genierally, as well as
the microscopie cliaracters, favor the idea tliat they arc
actual fragmenits of the limuestonie scrics, inicluded by the
graniite mamani by it stili muore highly metaLniorphoscd
than thecir pareiit rocks, tlîough possibly ini a sonmiewhiat
dlifferenti way. Tlie saine conclusion lias iteein reaclicd ini
S0o11(e Sunilar occeurrei es.

If this be the case, howcver, it iînay ho pertinlenly
asked wvhy it is that aitlioingl the rockzs ab the contact
coiitaini a basic feldspar ani py(xci anid scaitohlite, those

1 cf. 1ýtcroIx nrn tlie P.vreiccs; zec Ad<n,,,s, F. D)., "Tlie Excttrtlio: to the 1'yrcniees
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of the inclusions often hold a more acid feldspar, containi
no0 scapolite, and ini place of the liùne-richi augite, contain
more hornblende -and some biotite. That is a vital
q cuestion, indeed, and unifortunately, it is -a particularly
difficuit one to solve, especiaily ini the absence of chienical

data.
Dr. Adanis thinlis there mnay be a transition in the

inclusions imear blhe contac' fromi the oneC composition to
thLie other, but if so, that is vei*y abrupt. Tlie occurrence
of labradorite in somne of the niost basic of thiese in-
clusionîs supports this idea. And at aimy rate, at ieast
four theories eau be advanced to explain the differeuces,

* between thein and the altered linestones ; they a re
1 . 'That- Lhe Sanie m netamnorphic, forces, Yi%., heat,

f pressuire, enanations suich as vapors anmd hca.ted solutions,
*~etc., acted uipomi bothi classes of rocks, and that Lliîe diffrinm,

resuits are due to the diflearence in degree and( lemîgth of
* tin iu whichi these forces acted. It sens Obvions that

thc action Nvouild be more intense and more prolomîged in
the nliagmIla it.self thani abolit iLs edge.

T.hfat thie saine forces acted possibly also, as lui1>
Lu a, diflèrent degree anmd for a dilferenit Limie, but in the
wc of the contact zone, iiu the preFence of an exccss of
lI.ICtoe, Zaud ill Lthe caSe Of Lthe inclusionîs, in die
lu'eýsece of an exces,,s of granmitetuinhefr cs

thei tendcmîey w<uld bceo n iiirl t conrchr
*111d nchler in liie hi1e iu the seconmd case, tihe lime
which the iimuerals iiel %voldl be more aii( more dillited,
suo to SPeaktl, by accessions of more silica, ilunina, iron.
aikalies, ctc., froni Lihe crranitic, mlaamna

.iluztt di(Ièrent forces acted on each class of rocks;
thtthose of the contaet zone wvere suhIjectedI to exhala-

tiims and solutions fronu and acconipamming Ltme intrusion,jbut that Itîmose of Lihe inclusionîs were subje eted to quite, a

difIbrent iiilltece-LIhaù due to the direct action of the
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inolten miass; itLseif. Ili reality this tlieory doe-3 nof; difl'er
greatly froîn t;he seconld.

-1. Thxis is, ini part, a, coina)ii-tioii of f-lic three pre-
cedig. IL las already beeil shown pr:obable thaf; the
miovenients wluich took place f;hroughout this %vhioie area
occurred (turiing the recrystallization of the rocks. To
stretcli fus point soîehfif is possible thait; many of
the fragmnts wl- ich iiow foriii the inclusions wvers-, broken
off .n 1 loated into the, igrneou-, mass after somne mneta-
mn<rphie aCtioii had tl;kiIu place at the conitact. Thus,
iiîste.ad of receiviiîîg fragmîeiits of pracf;ically uîaltered
lnie-Stomie 01n whicih to tact, the mnagmua had alreadty liad

p)arL of its work dloie for if; a its periplîery, and thus the
fluai ellèct ou tiiese fragîneutfs would bc- uiuclî greater
fhali oui Uic rock whiclî remaiîied af; tie peripicr3'.
Furtier, if Umere were auîy difrereuice iii the influiences
acting af; tie border, auid within the mnass, rcsp)cctively: if;
wouild mie its efllct inaliifesf; here.

While if; is af; present impossible to decide even whichi
of these f icones% is the înost p)robable, if; inay be that
with further studv, mie of fîcii wvill be found suflicient
to accolunt for the difl'crence in character of the încetiaîxo.--
phosc<I hlestolle I ath flCcontact; of the initrusion, alnd
those fraýgnieuts whiclî have beexu included by if;.

li meîntioiug Uhe possible causes of ail Liiese, plieno-
nliena, on a previots page, and having îîoted the intrusion
of zîewv igneollS rnaterial aud the rcfusiozî of the
iind(erlving- Jetidamîent.-l Gnieiss as two of thcse. if; was

stcd that thcre is stil a third cxplanatiomî possible.
Thais is to be found iii thec vicws of certain of the French
gretologists regardiugic, hnrigiu of graffite itrusives alld
tlîcir relations to tie rocks pe.nctrated.

ielel-Levv was one of tie firisf of f icsc to state if;
as bis belief thab the orîgin i Uif thce lc primitivc

i. "Sur Vonrigin decr trrrins crystai11Ins Ir1niIIr. Bll. eor-. Gcoi. dc France. iý;97
Vol. 1 Il., P. 1113.



* rocks -vas due te the intrusion of igneoius i-naterial into
truc sediiïndnts, whichi thiereby received the addition of ail
immîuense ;nneunt of inaterial, the iiietauiorphisiii havin g
bceî intense, and essexîtially rnctasoîniatic. Thîis proccss
lihe caIls gr«7Liticdiif, auid the original sedirnents are said
te bc graLitizL. In a later paper, lie describes the tlinte-
fold iinaiiîer inii which tais res -i < as accouiplislied

1. By injection of rnoltex granitiù niaterial betweeni
and arouiid the fragments of Mhe more or Iess siîattered
nar.rin of thle peitztdrock, anxd as thin layers along it

foliation or laninaýioni planes-lit poer lit. This caiises
initenise inetamuorphosis of the rock and gi'ves te it a granitic
eharacter.

2. TBy action of heated niinieraliziiig solutions cearrving
the esseiitial eleîîeîts of quartz anîd feldspar. In soine
mannler, vvilîi lic tioes net mniake very cicar, these solil-
tienis penietrate thc altcrcd rock anid cause the quartz anîd

f feldspar te cryst4illize throiugl it.
3. ]3y actual soliitioni of Mie peiîetra-,tedl rock ini Uic

A numniber of workers on thec geolog4y of Mont Blanc
recrd situilar conclusions. ' Thieir helief opposed te tie
suipposition of Suess thatg'r.anlite fi js great c<-ities ini t.he
exrust cf thc cartlîIit l have rcsultcd froxî tngnta
stress, thus aivin<g risc tc' b;tliolitCs%-is that " the. granite

nmîafirst rises ;îalontg Iiies of fracture in the criist. Is
i presenice lcads to a lieatiuîg of tie rock juite whiceh it is
*inýjertc(I, and its iiitriisioii accoiuipzauied by a circilaio&,

iuilrsc of ineralizing Ilids, l)roi)ablY ricli in aikalies.

Tiiese produice at firstL a trauisfcrretîce cf qilartz frein elle

1. «Ca-irilbutlon à ldta,,lr dlu Granit c eFlamanvlle. eti izranftc Franpis Cz

gés=" ull.ti-Se-iceqde laCarte (-ol. dlaFraince. ' No. Zr% Pi't Iým

1civ~ le Sel. 1i'ii. eL Na L. !S3 1. VOl1 X XX 1V.i Juparc. U.. - Le Mont 11itine au pol at devue eoloffque et pcIro;;raphlquc ". Ii,

V>ii:.. , nd Duparc I...1 Sur un si tttituai scliileuxi ancien trnnant le Coeur du
mntsslr du )font iIlanc-, Cctui1t>rS IentltLç. alarch IS%.
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part, of thle mass to anotiier, and the developiiient of biotite,
which is a iii;rked featuirc ini contact zones. Ilîeî fol-
lows 4 feldspatliiz-.tioni ' hiclî commences by the (leveIop-

niet o ltti stiîgs of qluartz and ieldspar, folloiving for
the mnost rt the schistosity of the invaded rocks, and
whiei grow in size untl] the whole maLss of sciîist is
tranlsformIled ilnto granlite, the texture of the schist being
broketi down and its eleniienits set in motion to forîin -viLh
Uie rîsiîe inaterial neiv conibitiations. 'fliec granite
mîagniia or eznmat.ioîs tis slowly dissolve, alter, or iii-
corporate the*Ui wall, rock, tranisforiîning it lirst into -.
gneliss, dieu iiLO ilgîisi granite, and fiîiaiiy inito a,
granlite, 'llie original intrusion thus slow]y enlargres iLs
boiindaries and increcases- iLs volumie-eats its way inito Uic
sîîrroningilý rocks anîd develops itself IaîicreIy at fieir ex-

«" Tis prces WC are told, iî~ ait work whcerever granitir.
cia;ui ouie ini coîîtaet with clastie rocks ini Uhe deeper

parts of te eitis crîîisL., and il; is titus tai; thecrs.-
Elle sciîists ;ire pirulîîceu. "'1

J-Ilurîîe 2 and Greeiilv in Gre-at l3ritaiuî apparentlv also
re;ieli siîifiiar concluhsionis, :iîd Llîey describe a case wiîcre
die foliationî of mi iiLtîdiiîg granite is (Ile to a retenbion

ofi the origial fohiatioti of the iuivaded rock.
Ili certain parts of the 1?reii 1vreiîees% -are intrusions

of gnn-iiite iiîto Iiicstcine. sitîlar inii neaiy every vway,
appar-enLItl, to LIirse Iiereiîî de-scrihed. Laerai x, e, iowever,
explaitis tliîtr piietioiiei;L hy tiis saie thear1ý- of - graniti-
zatimuî -Ulîd I'fltptazto . le laimls iat Vie

gniedi.-s.nlvens Ille Iiiiesconie tu forux a diorite, and Uiat,
solai as Uithe iCU foirces rouit-iine ;etive, te iiivadingf

îîîass ~ ~ ~ ~ ~ ~ ~ C adhtce ;îineIn~s UTIiîdd lv ever-

P.Atua' . ».. ~->3a I'trii PibIrre on t Iflll~C I 0sc f (rn Il lbfItruohj3 on
ilie Dcveioiiîesi of ('r.%*sl1:ilne -cittitt ". Jonur. Goil. IFr, 'Vol V..

- '(hi Foliagril #tranl3x aind glatir ltiri.blinsiI Ill u c ry.m:niine -cIZCISts In Eaýucmr
Sutirrhui." -,Q..v. G. .11; 14n. Vol. 1.11.

.1. Le Gr:utt iei i yr:<ut4 ea licnomZnes tic Contact". Bull. des qStzrvicc
dec la cairte Gcî. dc la iFranrc. '.o. ..
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wideluing zone of Illetaimorphosed linmestoîje. 1le says
La mise en place dii granite s'est eflèctutée par dissolution

graduelle des roches sedînentaires dont il occupe la
plae " " 'évdene 2de la transformation dli granite -par

dissolution dut calcaire est comiplète I l a thin section
froîi soutlî-eastern New Yor-, described ly WVilliamns -
-,iiid already iiientioned, wlhere a narrow dykie cuits lime-
ýstoiie, the nature of the igneous rock is colisidebl
moit(liiied andl ean be seen te have Ijecome enrichied in lime
froîîî the limiestoiie, while this latter, on the othier hand,
lias derived silica, ahuiia, iron, etc., froin the inaterial of
theî dyke.

0f so-called intrusions lu thie granite, lAtcroix says :
J.e considère donc, toutes ces couelhes niietalnorphiques

isolées au ourdhui au nuilien dut granite connue le ré-sidue
11011 digé ré (les assise sédiiientaires, dont le granite a

pris la ThaC.'iis nnmy liave ant imuportanît hearing on
the gray gneisses or quartz diorite-s -wichl occur throughi-
out thiese granites in O)ntario.

t If tiese views are correct, tie.y would serve tu explain
imarly ev'ery piCunmini observed iu this occurrence. .in
('eiitral(liiturio. Butlue gra wa n Oi tent is the lack
(If cleemic.al proof. Till that is at hiand, it inay be said that

whiile the transfusion of a cerin iii;nomut, of inaterial,
iljito thie lijuestonles alolîîg the iimmiediate contact or the
intrusions, andl also a solutionI of the liniestones to at
iiiuited extent iii certain citses sezus highily probable, the

S wlîole-qale transformation of liînestone iinto diurite, or of
Sshlî;e iîîto gnieiss anid graîîiite-is ats yet very far, inidced,

frain bcing Iprovefl."5 ~It uxay be said in tlieir *favor
Shiiwever, tliat as the study of this atrea ban% gone on, tlie.se
Jviews ]lave coule t4) appear Wo Mie writer, at le.st, lcss ýaud

3.A-n ., 1." Tlir ExcurM.on Io Ilile I'yrec"Inc . cil.. p.(
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suMMARY.

In the wvriter's opinion, Mie following conclusions niay
be drawnl fromn Llie foregroin( pges

The district exlîibits a development of Grenville lime-
stone pierced by intruisions of guieissie granite wliicli coni-
tain masses of dioritic rock.

Considerable deformiation took place during the
intrusion.

l3et-wcen the Iijînestone -and the granite is a higlily brec-
ciated zone, holding large amiounts of lime-rialh silicates
whicli are eîniniently characteristie of contact imeta-
înlorffhismn.

fliagenesis Look place.
Tro a great extent, hoivever, the elemnents, othier thian the

lime iiecessary foi' the formation of these iiiiierals, caie
froin the intriusion anid its, ac.oinpaniyingc exhalations.

The nietainorplii, then, was largely, also îe 1 ioîtc
In the gray omeisses and ini t>he granite are d'arki basic

iasses whichi represent fgîensbroken off froîn the
limîestone series and Iloated away into the ignieous inass
They hiave been stilI more iigrlily iinetaxnorffhosed than Mime
rocks froxai whichi thcy came, and hiave bLen more or less,
dissolvcd and clîanged in cliaracter by alie granite. In
othier words, they have been partially g raniiitizedl.»

ie gray gnmisses, wvhichi have Lthe conmposition of
quartz diorites, inay rep)reseiL an initeriinediate phiase of
this " giranitization "ý-between the inclusions and, the

Igranite. This theory miay account for the large amounit
of lailaefeldspar foinnd ini thegraniite itself.

Dr. Mains i.s now naig more extended examination
of the rocks of hins area, working on a greater numniiber of
specimens, froin a wvider range of localiti*q, and il; is
expecte1 that his stitdie-s: will throwv additinnal lighit on
the acmual processes whir.h have beexi at Nvork.

1>ctrog;raph.-ical Lcd>oratoryz.
.ifC-Gdl U»vr ib,, onhrcaL



-Progr-ess of Bolany.

A SKETCHu 01? VrIE PRoGRESS 0Fr BOiANY IN VrIE ÎKINE-
TEENTII CENTURY.

]3ciig M/e Substance of Ille ,S'oervillc Lectuare. dclivcrcd on4
illarchà 1<3, 1902, and ?zow Publis7tcd «t thtc -requcst of
thce Nai-tiralHfisor2f Societyq.

It is nlot claiming too imucli for Botaiîy to say that it
lk-ept pace with the nîlost pro.gressive of the Sciences iii the
last liindred years. Its doinain duiriîig that pcriod wvas
vastly cxtended both froin a theoretical. anid priietical
point of viewv. I3otany as we now linow it lias, indeed,
beeîî largely the product of the iiiieteeiith century. If
we look inito systeinatic, treatises on te science publishied
a century ago, or into, the Botaîical Journals of thiat
period, and comîpare thein %vith those belon«ing to te
present day, we are struck with ic very great difrerence
betiweexî tieîîî, and conchîde thiat Botiuiy occupes quite
another plane front tixat 011 whichi il; stoo(1 at the begin-
igc of thie last centuiry. ien the main objeet souglit

wa-s te collecting and identifying of plants and( discussing
their gegaicldistribution ; and attention w.tas coni-
fineid inostly to te phianerogamous faiiilies mud to the
onitstaniding feattures of plants. Mien it treatise on
J3ot;my of our tiie- is takzen up, or a Botanical Journal is
exaniied, iL is folind that the starting Point of Lite stifdy
of Mhe science is. entirely altered, and Qit the différentLia-
tion of the science is carricd into te inuiitest detailsý.

li 1801, the aitificial -systei, founided by Linna'ueis, a
Sfili ini Vogue; and there wcre enithuisiastic collectors

w(i-liicray iii accor(Iahce -with iL, constantly addingf
wo th cinulinhber of detcrnin cd species. BuLt iclimiitations
of the Liiîuuani systcm lianipcrpcd progr<ess. IL wvas fouind
inadequate for classifyillg Uhc lower forîns of life, as they
vaine to lic, more fully known and îîecded to be deziLt
Nvitil.

Th.e first very imîportanît step ini advaiice wvas, there-
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fore, taklei when the -Natural System of De Jussieu wvas
substitutued for that of Linnzeus. Under tis systemi,
w'hichi ivas coinmunicated iii 178.9, the entire structure of
a plant and its affliiies, and especially its forîn of fructi-
fication, are takzeîî into accounit, as well as tbbc nunîber of
its st'aniens and pistils, ini deteiîuîînngir, its place in nature.
The essential elemnts of the gcreat workz donc, by tlie
distiniguisbied -swedishl naturalist liave îot becu sup)er-
seded, but forin,-so fur as the nomenclature of Genera and
Species is concerîed,-the basis of the new departure.
The influence of TLinmtm~s and bis reputtation as the founder
of muodernî Iotaîîical Science ]lave sufl'ered no eclipse, froîn
the chang-es and additions since mnade to it. Even long
after De Jussieu's systeni began to conlmen(I itseif, that of
Liîînoeus contimued to have its champions. For instancc,
Mic great EBnghsbh puiblicationî of Smxith and 'Sowcrby,
bcgrui iii 1790, and cxLending to thirty-six voluniesissued
at intervals, retained the old systemn, even iii a second
edition wvbich wvas conîpflcted only ini 1.846. Smith's
«Flora ]3ritaîicaiiý," 1800-04, as iwell as bis "'Encgislî

1Flora " of 1823, was also coustructect ou thc Liinu;Qeai
systein. Willianm Ilooker's «' Flora Scoticai," published
in 1821, %vas Llic irst wvork on1 l3otanziy accordilig Lo Lbc
new systein issiicd froni the Britishi press. It wvas follow-
cd on the saine lines by' LÀndley's " Synopsis of thc B3ritish
1lora " in 1828; and ail subsequelit publications iii Grcat
Britain bave iccpltcd and Nvorl<cd tipoin thc plan laid
down by the French naturalist. he systemn of Dec Jussicu
wvas mlodliied and iîniproved by the labours of D)e (.'andlo]le,
Mirbel, Lindlcy and Riobert Browvn.

The carlicst student-s of Botany iii North Amnrica-
ICain, Michaux, Pulnbr, irshy EBaton, HIouston and
Clay ton-prcscn ted it lu accord.-mc wvith thc Liîîîieaîî
systein. But ].>rofessor 'torry, wvho had beeuî a stif(Icnt
1111(er JEaton, bc.anîc eonverted to Llhe bîa Systcml,
and lic and blis pupil, AsaL (ray, laid the fouiffabion ofj
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NKorth Amierican Systematie Botany, by issaing as thieir
joint work the 'tFlora of L\ortli Aiierica," between 1838
and 1843. The publication enibr-aced Oie 1Po1yletaLi- and
the anoeae to the end of the Coiînposit-,e; and it wvas
iîot tiii 1878 that the reniaixîder of the Gamnopetake was
ptublislied by Dr. Asa Gray. In 1840 Sir Williamii Hlooker
gtave to the world bis great 'vork, I'Flora Boî'eali Ainer-

cana.,," in~ whichi lie recorded ail the knowvledge thei reached
of the species of our Continent and of limir distribution,
atliercd froin early travellers and explorers.

Up to Luis periol inaîîy inidividuials wvere nt workz on
thie Continent of Europe, ini Great ]3itain and ini N'\oiLli
AnirCa, Collecting anîd classifying species, and numiierouls
public-atioxis issued froîîi the press, soine of themn of a

rpoîwlar description, whichi created a widespre-ff interest
in Botany and disseniuated informiationi on the subjeect.
'J'lie loolzers, father and son), whio w'ere succcssivcly
supipnteiidents of the R~oyal Gardeîîs at, ]Cew, toolz the
Iead in this good work ini Great ]B'ritaini, and Lhey were
-tmdcd by Balfour, .Arnott, Babicgton and B3enîthami.

But -a niew era for the science Wzis aL biaud, and as a
coutributory cause to its introduction were the ixuprove-

nents niade upon Uhe microscope. 1)ifficulty hiad long
beci> exl)erienced iii the use of lenses of grreat 111agnIifyinlg
power, on account of the h)reakziîig up of Uhi rays of.liglît
iiito thieir cleînexîtary colons. ie iii' ii~ of achromnatie
microscopes reinoved this obstacle. 1?rofessor Ainici, of

Mudxia foudiii181, liat by comnîhng concave aud
CImnIVCX lenses the colour aberrations could be chccked, and
shie-e bis day inîproveinents have gone on, umitil now thc
IhigheIsL Ilniagnlifyingç pow~e31s can be used iii examnîng
iiimine objects aîdyet a truc imuage of thein bc scured.

A notiier factor comm tnibultillg to the advan cenen t of
lkitamîv during the pwst century ouglit to bc neitioiied:
that is the poliecy of the governîmîcunts of ail civilized
comntries ini instituting national surveys for the purpose
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of ascertaiing the natural resources of the territoi-ieý
subjeet to them. Meni of coînpetent attainiineints have
beeni at work unlder thieui on ail departmenits of National.
History, anid iii the reports subnîitted by thc botanical
experts enîployed very f ull iniformiation bias beeni obtainied
as to the Florit of the several countries of Europe imid
Anierica, as wvell as of the British possessions in the Pacifie,
in Asia and Africa. In addition, the Britishi Adiniralty
lia!i lelped materially iin this gooi îvork by liaving natural-
ists attachied to its ships at (lifferelit trnes, wvho miade
collections of thie Mlora as vwell as the Faý-una- of the
various recrionis visited. Parry's aiid Sir Johni Franklii's
voyagtces,-B3cechiey's voyage to the P~acifie anid ]3elrinig's.
Straits, and the Autarctie, voyage of the Erebus and
Terror, ail furiiished valuable inaterials which were used
to purpose by Sir )Villiaii Elookzer. It mias as a Nattura-
list accomipaiiyiuîgr Captaini Fitzroy on the surveying
voyage of tic Beagle, froîi 1838 to 1843, that Charles
Da-,rwiiu laid the foundationi of bis reputation as the flrst
mnan of Scienice of the ineteenth cenitury. Professor
H{uxley, iii like niannier, accompanîied the '« IlattUe-Snaze "
wiýth Captaiii Strachey's ex1)Cditioii to teSotherui Pacific,
Oceaii; aud Professor- Wyville Thomisonx wvent as scieiitist
with the '« Chiallenger " oni its Deep Sea exploinhg expedi-
tioni. No comntry lias piirstied a more eiiighrltened
poliey as regard1s ascertaixinig îvhat its niatuiral resources
are, thanl the lJnîted States of Axiierica. Not only the
Federal grovernînenct> but also the several State groveriiiients.
have tlieir full staffs of scienitifie wvorkers, reporting oni
Uic Flora of the country, as îvell as oui its Fatîna and

Gelg.Canada lias followved suit, but certaiiily xîot
wiLlh the exîthusiasin anid efliciency cf equipnieiit exempli-
lied bj' our iieighibours. Yet, thougli tie axount, speut,
u1p0f reportinig on the botaniical production)s of Canada,
lias beeni too ineagre, excellenit work lias beeuî doile wvith
the resources p)laicCl at the disposai of tic Geological
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Survey for this departnient. -Professor John Macoun and
bis son, James M. Macoun, wlho are e-xýceptionally gifted
with botanical instincts, hiave givenl a good accouint of
theniiselves, and are stili busily engaytged ini adding to die
hist of plants that have beeîi discovered witliiin the linits
of the Dominion. Macouni, the eider, wvas oie of the imen
to wloin the advent to Canadai of Professor George Law-
son, a pupil of Dr. John B3alfour, of Ledinburgh, proved an
inispiration. Hie lîad beexi previously trying to workz away
witli a inost imperfeet apparatus, nalziing collections ini
the central pa-rt of Ontario, and ideiitifying, theni as best
hie could, whien lie learned of Dr. Lawvson's appointuient,
as «Professor of Katural llistory at Qiteeni's College, Kingçs-
toni. He wvas ziot longr iniimakzing the acquaintance of the
1'rofessor, witli the resit that hoe -%vas put in the way of
acquirig that practical mastery of the -ýuIýject wvhichl lie
lias siîîce, displayed. It xvas flot to Mr. Macouîi alole,
that Dr. Lawsoîî proved ai stiinulatinig te.acher. R11e iin-
])arted an implse to the sttudy of l3otaîiy throughout
Caniadi, go thati iii many centres,-in Montreal, anioing the
rest,-about the year 1860, there ivas more enithusiasiîn
over this subjeet thian lhad beeîi before or lias beeii, per-

hp silice.
Aind this bring(s us to the daeat whichi both Botaî;y

njd Zoology entered upon a iiew stage of progress. It
wvas iii the year 1859 tlîat Chiarles Darwiin's ep)ocli-îniakziig
workz, -he Origini of Species," 'vas griven to tie public.
1 can recali, as if it were yesterday, the sensation wvichl
it at once created in scientifie, literary anîd tlieological
eircdes, ini Canada as wefl as else.where. Every reader
iras charnîied wiLth the (rloî wvlicli warnîied and lighted up
thie Pages of tixis booklý, and adruired the diligence and
ptiece of the autiior, in thle accumulation of the factsj frîi wvhich lie iuîferred his inductions, as wveil as the
nîodest wv in whlîi lie forinulated bis conclusionîs, s0 as

Lo slicick as little as possible those who Illighit be inidis-
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posed to accept his views. lus main thesis wvas thàa*t
nature inakes a selection ont of the different aimiais and
Plants that corne inito existence, there being a striiggle for -J
continuarice anmong theni, wvith the resuit Quit the fittest
suirvive-niamiely, those forums -%ichl are 1best adapted to
the several situations iniivIch tlîey flnd theni.selves-and
these perpetuate the best modific-ations of au organtiie formn,
leading progressively to icnprovements whichi, in time,
amounmt to the creation of a forrn so chianged that it xnay
be deiloininated a new specifie, type. Hie laid great stress
01n the v'ariability, occasioned by the direct (and indirect
influence of tie *extcrcîal. conditions of lfe, or by use or
disiuse, along withi the fact that nmany more seeds germinate -

and plants start ont in life than have room or opportunity
to grow to natuirity. As a, consequence, only a few
survive, and those few, lie lield, iinust possess a fitniess for
the situation in whiicl they continue ; anld this special
cquality of tlieirs, being exercised in constant competition,
gradually acquires greater strengt anîd proiiiiiieiice, while :
inheritcd qualities thiat are liot used ini conîpetition

beconie less proiijiiexit througli distise. he il]-adapted
and less virrorous species or iîmdividuals perisi in the
surugg1e. Tis thieory, w'heu applied and. carried l)ack-
wards, lie sticggestedl, might bo hield Lo aceomnt for the

derivation of ail existingr spe.-ific formus fromn one, or more
primitive fornis.

Ahont the sainle Limle, Alfred Ruissell Wlacof Lonî-
donEuglndforinulatel -silifflar conclusions. It is rather -

a curlous pschycological i)liciioiiieiioii,wVliiell finids frequenit
iaralleIs in lîistory, Lthat two mnds îvorking indcpendently,
and even unklzinwu to enchi other, should have arrived at
the saine resit about thec saine Limne, as if there 'vere ini-
lluenices at worlz ini the air, as %ve say, cnvirouîing circuni-j
stances andi conditions leading up to this issue.

The idea of evolit>ion, or the derivation of ail existingr
forins and miodes ont of older ones, wvas no new oie.
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Iamîar-ck iii France, and Treviraîjus iii Gernîantiy,.a.bot

1802-another iioticeable coincidcnce-suggested Quit the
preseit~ forîns of life iiniglît be accounted for on the

pviicple of derivation froîn sinipler ones. D r. M1. Ç.
Wells, iii 1813, anid IPatrick Matthiew, in 1831, asserted
thle priîîciple of natural selection. Goé-tlîe, the Germnaii

poet-philosopher, not as Mie restit of Natural History
Studies, but fromn a, coinpreliensive survey of the universe,
aiso believed lu evolution. Ail the iiaturalists mfeiitioie1
above, Darwini iiîeluded, found most of Lbue illustrations
i support of their views in the aujîtiial. kiiîgdoîin, because
the operation of Ulic influence of environineîît is more
easily traeed aid fol1owved aniong anilLs thlin aiîîing

p)]iits. Yet tlicy did ixot exclude tie vegretable kinîgdoni
f-oin Mime scope of Umecir theory.

Ini support of Uie theory thecy callcd attention uo thc
stiigfacb thiat Ulie orig-il1 foi-Il of aijl o)rgamuIsîns is

(file 411IL Uie saine, anid Lhat ocit os' this onie forîn ail-Uic
1oivest as well as the highest--are developed iii such a
mnaimmer that the latter pass tIrougli tie permnaenît forins
(if the forîmer as transitory stages,-. '<Fmluis, thley,

oc*0 ide(l, Uie prestiniptioxi is that there wvas a perio(l
%vlip-t the lowcst oiîly existed. It wvas furtiier îîoticed.
that both iii amîjnais and planits i'udiîîieîiùaîy orcrais arc
iotiiîd," wvhîcl appeal' to play no0 part wliatcver iii tie
erOIiOfll3' of thc structure, and fromî £lîis the inference, wa)s
dî'awn that bhey arc renimalits of a forjiîr strulcturle wvhic1i
baýs Ilot 11îîdel-roîîc miodificationi hecause of thc disivsc of
tuî, rudiîncntary orgral.

'jlie scicmiic woI'l( wvas iîîc.li divided as to the legiti-
mlavy o! Darwvilî's conclusions abth Uic ie o! blîcir
prmulgation -the major part bcingr sceptical, wvhile sonie
gaeve thimen a partial adliesiouî, and otiiers suspended judg-
mmeult Ail, liowever, admiutted tic sixigular cleamîess and
Lility with wh1ic.h lie madle his poinîts. Asa Gray wvas
cautious. Hie wvas prcpared to, admit tliat variationmi îiht
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be operative along- usefudl ines. NaUçgeli's criticismi was
that the acquisition of characters, without any apparent
usefulness iii waging the warfare for existence, created a
dificulty in tAie wvay of accepting the theory of natural.
selection. lIe thoutght tAe teleological argu,,tmenit, narttnely,
that the plant wvas st.riving after perfection, wvas better
supported by thie facts pointIed out. Mivart lield that
variations 'vere definite, and often sudden and consider-
able, whichi made againist the theory of imperceptibly
slow variability and developinent froin it. Others
pointed out that natural selection trusts to the chapter of
accidents in the niatter of varieties, and asked howv we
get the variations withiout which natural selection would
have iiotingc on wvhich. to operate, tAie survival. of the
variations being- a inatter really only secondary to their
origTin. It wvas poiîîted ont that niany plants of wvide
range and areat diversity of experience remnain unifori
in character. Mien siniilar modifications are seexi suddenly
to, occur under different conditions, ivhIfle, on the oCher
biand, different modifications are found under sinxilar
conditions. Even Hluxley, who wvas one of Darwin's
wvarniest supporters, nmade tAie admission that nature '«does
malze considerable junips iii the way of variation now and
then, and that these saltations aive, risc to sonie of the
gaps which appear to exist in the series of known forins!"
Georg(,e J. Romanes, iii criticising Darwin's main position,
laid stress on the difference between species and varieties,
ini respect of mnutual fertility, and lie held Qluit this fact
made agrainst the probability of any variety prevailing
over an existing, species. He held that iii the process of
free crossing the inaividual variety would. be surely
swamniîed. lHe also dwelt on the inutility to species of a
large proportion of specifie distinlctionls. I-lis general
conclusion fromn the facts pîrcsented by Darwin wvas that
it wvas aun accumulation of adaptations, iiot 110w species,
that rcsulted fromn. the strtiggle of existence. Hlerbert
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Spencer, not as an expert îaturalist, but as a logician andi
philosopher, hiaving" the facts before him, while avowiîîgy
iinself anl evoluctionist, thotight thiat environnment and

flinctionial. use were far more iniluiential thai Variation.
Other thinkers also demanded thiat the term Il fittest "
shiould be defined. What was a priori Vo be regarded as
tittcst? They pointed onit that iDarwvin reasonied in. a
cir-.de-his whiole airgumiienit assuiing( that that Nvas littest
whirh survived. Not always the strongest and likeliest
juidividlual, Llhey showved, got a chance to suirvive. Thie
porpoise, whien the opportuniity presents itself, seizcs the

bnggest, nlot the sniallest hierring ; and the moth ini selectingc
a cabbage leaf 0o1 whichi to Iay its eggs, aliglits flot on the
wvorsù in the gardeii. Darwin admitted ini a later wvork:
tha«. lie probably attributed too xnuchi to the action of
îîatinral selection, or survival of the fittest. Spei.ickig of
struictures now uiseless, lie said, Il suchi structutres cannot
be accomnted foir by alîy forni of selection or by the
iiiherited efflécts of Mie use and disuise of paý,rts."- H1e
yiclded up to ci'iticisni thiat his prixîciple, %vas less imi-
portant than lie hiad thioiightt it. It is stili a, dispuited
qutestion whiether variations are insensibly minute or
saltative, iior is it sett>Ied whctlher thiey are inîipressed
upon tuie organisin by iinfluences exerted froiii without,
or fromn causes operatiîîg broi witini the gerni ccl.

The g7eneral olitcomle of the discuissiolis wvhich tookz
place imi scientilie circles untdotubtedly wvas to gaiti m lany
disciples to the side of evolution. Hiuxley, *W~allaLce and
Spencer lheldl to it. Tyîl the great physicist, becanie
a champion of tuie thecory. It wvas lie whio, in. his Laionis
Belfast address as 1President of the B3ritish Association,

"D)r. Wallacc, now in bis cightyfirst, yc:ir, hazL-i otiekick f roin evoîtiîî îpure ami
%iînpjk andl cntirely dissente froinVi LhcwICof HeIlrbert Spcîîccr alid others whio holui
that inîial and moral nîature in the prouct. of farce alone. lie declares lus lice!e
Ili the spiritual nauturto f unan 111 tin od that, WC passess ilitrlcctis1 amil moral faculties
whîicli couiC flot hiave heen dIcircîoled by îuatnrudi selcctiotil ltt uunt have luud amtiter
origiti: ami for this origima ira can only id mi adequiatc cause iu the unirersa of spirit."
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ga-ve eioqueiif utterance to hiis belief in the ancient
Luwetian philosopby, "9that inaLter lias in il; the promise

anid poLCIIcy of aIl life." This %vas die main countention
of the w"e11-kuown work, " 'Vestiges of Creation," whichl
hiad long bMore been issuied anonuyuîously, the atuduorshlip
of whicli was a.-vowed by R~obert Chamîbers, of Ediiibi-rh,
befoire ]lis death. The ;illeged faets, "and argumuents by
whlici Mie 1iîeory as to sponanieous greneration wvas supy-

1otdini tuai; treatise had beeuî tluor-oticly exploded.
Bu~t i>rofes.sor 1{atëckeI, of (4ecritiauuy, a weil-kuuown uuozist,

the iosi; thorourhi Coin-,< of Darwini's disciples, coutends
for the position that ail .1toins are livingr To combat Lins
tlîeovv' wva the L;Lsk irofes.sor liueePresident. of the

BiihAssociationi, set, 1hillself ai; G,-Lasgow, in septemnhber>
1901, -%viili lie wws Luouglt to J)crforni sucessfilly. For
inaliy years the mneetings of the British Association were
inade the battie-,,tottitd -iroiiiid whichi the doctrines, of
evoliitioii %er-e fgh.I. have mu-entLiolned iLs champions.

Oil Lhe other sîde Lh;~wem*esach stahl'art moin of scienice
as or XivnProfe-ssor Y irchow, P>r, tessor Clerkz-

\ax we 1 1, ]?rofes-sor Aga!ssiz, 1>r fessor Cli fiord, 1'rOfesor
Sidgwick, Sir Goc.Stokzes, thue late I )ttko of Argyll,

mm irWilliami )a.wsoni.
()utsido<f scientifie eirclesq, the greatii mss <>1 meni, So

f-ir ais they aIlrlc Ldet t in;tter ai; ail, reinm;ned f
umîccduis. hey s;ee tiiat ail life uiow proc'eeds froîîu

foregoinîg lue anld takesq the forin sttl)stitiiallv oif that
froin whlîi it orhiimatd-Iike begetting its like. Alîd ag
to the fac; 01,11; a1il lifo re froin protpisin, Lhey zisk-eu
1mow is it that, ont' specinieu of protoplasilî LaUTieS ai;

Ille (ig if a, structure of cellulair tise<nly, while .
amother gocs 011 developinig ilntîl Iiîially a, îmanm is pro-

cluced T Ihe re.as-oii of course is thlai; eachi hiad a gern in)
it of the ol struceture firoîîm whici ut (rot iLs sI.art, initoa u

lie.wv specinw'ui of whli it mftrwards devolopt'd. The'
coiniii-on seiise of illaikhild aied, why sholuld ail thest.
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g-r.lded forils of life be coiiteiixporaxîiouis if thiere lias Ïbeen
ev'oluti0ii froîi the low'er to t;he higiier ? If tie loiver

j had ceased to exist wviîexbil e highler %were developed, cokir
-,vouId be lent to the theory that the highcer evolved froîxi

tu oe;but Lhie co-existencof an intiîite series of beings

ranging froin the niierococeus up to mian, Uhe lord of al
thiuigs visiblel ail startiîîg froin the simple ccli, satisfies
t.he ordixxary observer anxd tixinker that the pre-Sunîîptioxî
is Lilat Lhilligs ha-ve galle on1 as they are I10W. 'toinlc silice
hotlî Uhc hlighcr anxd Mie lowver st,-rted ont on their career

in ie resntcondlitions. Especialiy does Mie iliertiaL of
tepopillar mxnd preSenit a StOlid obstacle £0 thc Darwilnian

thoywhen menx of science speak of Mie cotintles mil-
lions of year.s îxeeded Wo bring te phjenomnena, of liaure
11P to the preselit ýstage of the universe. lThe inability to
grzusp ai situation tlixus conditioned produces a state of

ilijnd wii a;unoints to iiereduility.
'1wenity years ago it wvas; Mic vogne for a person

j (ta.i11ing to have Mie scien tille spirit Lo profess adherence
tu Lhe views of Darwin, but dutriing the two ia.st decades
o£ t.he century a, reaetion set in, so Chat; evein 1'rofes-sor

ete ini a meent work, " The Wrorld J lîdic, nents
oce* die fueL titat practically ail1 his formîer pupils and

iies, wl'ho hlave attuiiucd proiniliece in Gerniany,' iaLu r.iit opise DriL, vi .sher. oo u er ofiiL
Iîn.iudiatc whipps itarwinien "ien. tha emi ixne o!
q1riginal formu, i-, constantly on the inicreaze, il, t'ie oil

Sw.,ldi. Oue îxsed to hear it suaid tluaL there w.ts not ;t
natur-aiist of alny coxîs-iderable reptite who ivas noV ail

~ ~lut>nitbut that cati nio longer bc, said. Iindeed(, it

<,ttx Jtt t li ave beexi said at ani' tinie, iecî, mren like
'Vi Y irhu anid Agassiz -jc thVie entire; farwiniun

~ luvodîcil owcvcr*, iL is not a iuestinuî thiat is t0 be
Ff-tllCul by comntiwg hecads, or citizi aîc,~ Iasax:~:~were ils it itn~ lK9 alfd1V ooks as if tlteyi llt r ogb aanti nemr-A l vi
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science oughlt îîot to be do'gilnatic; for wve inay assuie thaàt
otîr present outlook %vilI be lef L as far beind, at the close
of the twveîtieLli century, as tle science of a century agoZ
lias beeil left beliiiid by the well ascertained knowledge
of to-day. Onîe of the miost ire.-eîit; Germazi writers, Pro-
fessor Zbeler, spaigof Darwinisîn, says tliat the pro-
ce-ss of (lisiiItgrLioIi lias already to a grreat exteiît 1111(er-

xiiîed the Llieory anîd slhown iLs wenkness. So grreat is
t.he dlillereuice betweeîî the ori(riiiad Darwinian position and
the sîîh)stittet that is iîow L-aking iLs place that tlie re-
semzblaîîce caîî often be scarcely recognriized. The biology
of the future, lie p)redicts, will praetically coîitain nothing
of the oue-sided inoîlistie forin of thie developuient theory,
as forîîînlated by Darwin and liàêckc-l, niotwithist;tîiingii
thie Iond anîd lmprotests of thie followcrs of the latter to
the coîîtrary. ]?rofcssor Ziickiler quotes as the liest sate-
nient of Mie preselît statuis of thîe theory the recent wvorkz
of Uhc Wiîrzbnrýg philosopher, Dr. Stiflzl, 0ou " Xiilliker
and bis relations Lo flarwinisiii. KIl1iker, whio is eigl -
four ycars of agc, anid -L VeteLCMl athlority ini bis brancli,
is,, on all meal ponts of issue, against Uhe Eliglisli naturalEst.
}Iis opposition is chielly 0il these Points:

1. J.arwinisin doe9 niot explain the ccnnectîoîî and
haruzioni- of the diflerent clsses of organismis.

2. LS tîblti princples do not explaiuî Mie plienomena
for wvhi.hi it ainis to account.

3. Iie ab.seniee of reail tranisitions of oneC SpcO1es t">
nther in our daxy, or ini former days, as for as wce cait

trace, is an elenient of weakî-iess -

1 have, dwelt at lengfli on this subject hecause the Pilh-J
lication of J)arwiln's *Origzin of 8pcie"'as thbeein j
ning of a iiew m in bioloý,gical stnidy, and whlatzver esti-
mante mîav be forncd of the tlîe.oriv wvhichi gom.s uîîder hii. -
axie, hoth lus spirit and ]lis nîcthods wcîe adxmable.

R(e wvent to %Vork, iii the truce scientific i, and thiet

tcînper of blis wvritings ivas îna.-rked by mnoderation, as ivelI
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as by a sincere desire to get eat Mie truth. Thie rese-arches
and speculations to NvEiclh bis bookz gave birtli iînparted a

ighflty influenice to the sti(13- of ail formis of life. One
illnmediate resuit was th-at greater attenîtion tlhan they
hiad hitherto received began to bc bestowed, on the beings
Iowest ilii e Scale. In Consequelice, the ilîethods of
botanical study liave been revolnitioîîizcd. he microscope

1)lays now the leadiing part ini every boanical laboratory
and evohît>ion has I)roi'ed a grood working thcory. liecent
treatises on Botany begyin wvithi Uie stiffy of eibryologry,
deaIlingt witil the Sillplcst boris of Plant life, aîîd work
upwmards to the inost compflex. WlVhatever one's view's of
ev(IlUtiof niay be, this is clear]y the niosb advaxîtageouls

aLs welI as niost pliiloso 1ihical starting point for the stiffent.
The researchies of the Iast forty years have broighlt to
liglit liijîciirable terins of Iiinutie vegetab e orgailisins.
of diatoinace, for instance, there wvere kunown on1y' about
IifLy epecies ini 1SOO-iîow four Lliotiç.uîd at l;s>have
been diflèrentintecl on Uhe Continenît ot Ettrope .1loiie. A

ne"'v world of fungal slpeciesq, called bacteria, lias beeîî (lis-
rilvered, and iii soîie of Uic-se inii îîd-iit ha-s a serious
iîtcrest TIat fell disea-se con]SîIlpLioni iS nIOW kneIIWI,
sinlic KJcl ttsic-t it iii 1,to, orighaal..te lui the rav.g«es

.of a fiunguls in thll ns-ici/stdwcdss Pasteur

.lansdthe ilii:ihdy f<rpiba tracing il. aise to a
liacillits. Diphtlheria, ili likie miauer, is iiotv knownî to be

-aisi by iniiernhe, 1Zai!bs d)ltLriu.Erysiîpe-las
t;u î.k is ris. frolîî the woriugi ot a fiuîîgus. Se aiso
lisinalarial fexer, and thie. curions tart lias; been estub-

lishiei tli;it it is 1)ro.JtecI uito the lînn svstcîu býy the
avuiiuîi of a fcîîîale nn-sqit>otakcî froi nu

utiiul coinnmiucited to aiot1ier. TUhe pi-oc m-se3 t feruîc.n-
tatimiî and ptitrcfictioîî,-audit the faîîîihiar experience of
iiiilk'g uirniiug sour liu lint wenther,-are ail triaccable to
t.111. aetimof flungi, :se minute thiat a microscope is zîccded

1-à ilisenver Uic-m. Xnr can yeni turu to a.,spercs of plant
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of the highier forîns, but lins its oiwn parasitic fimpgs.
imaic are eve lee and thie section of 1-oaydealii

w'ibl theni offers scope for dliligeiit %vork to Mie itdet
There is a Nvide field for resear-cli in tlîis quarter.

One ighflt 1)ptemipted to d'veIl on botany's afflliationis
wvithi other branches of science, say, entoniology ol the,
mieo baud, anîd geology on the othier: but 'vo must forbear.
Stiflice it to say, that ino onie did more to establish the
curiions aifd intinate connection betiwcu insects and
plants, tliaii Darivini, wilu the exception, perlîaps, of Lord
Avebury, botter kulowvu as Sir Johl Lubbock. iseots, it
is zîoi kniownl, do more than -,tiy othier agceiic.y to secuire .
the fertilization of plants. Maniy iinsecLs, too, find tlieir
nlestinlg phace ou1 distinctive plnts, on1 whiich, anid ou nlo
other, they ]av their eggs; anid the science of the futuire
iiiist kcecp thiese t.wo lines of stuidy close togetier-
Bnitomuolog0y zuld l3otixîy.ff

1>le0botany ba-s beconie a recocrnized branchi of geology -

til(dl ielps lis Lo inînagilue the prodigious climatic changes
that li-xe occurred iii the lîistory of the Earth ;anxd w-e
«arcf glad t;m) ho able to claim 1'rofessor Peffhalloiv, olne of
o111? Ownl 1nieîîîbrs, w; an expert ini this, departmneît or
geological sciew*e. 1"ossil plaits are playing ail inicreas i
iugly important part in tie deteriiiiinatioui of tuie age or
rocks.j

li Conclusion, 1 have 01113' LQ reiiark tlîat science is
Cosmuopolitaim. IL knos o national boundaries, and ecdi
of Miec ivilizcd nations or the Wohlas borne an hionoxur
able part ini the progress acîuicved by botany ini the lasi,
liidreil years. The nid of the centutry left an cager
baud of workers prosccuting bntaniy iii ail lanxds where
science is eîicoiiraýgcd anid ciilt,îvated, stud(euts inaintainjug
ail Lie 1cst; traditions of the, past, yct adesn lci
selves t'O tiîcil t4îsk, Colîseiols that uin fliality bshe
renelied ni' is likei3' sonn tn lie reachied, iii Llîeir favoitrit.
science, all' more thialî ili I oter scienices, anîd lînpefîl thina
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to thern it n'ay »e givenl to elioit froin nature hitherto
hid(den secrets anid add soiiietling to the doinain of useful
imkowledge. The twventieth century sets out on ils career
ili the investigation of the vegetable kzing,ýdoiu iin circuin-
stances fiar miore favorable thail those iii 'vhichi the

* llhut,,tists of a huniidred years ago were situated; and one
bsouly to cast lus eye over the array of the proinient

w<rki.l this field as set forth iii the recetitly forxncd
ILerllatiolal Association of Botanists, to feed assured tlîat
astili more rapid advance inay be comited on iii the ye. rs

tImt lie before us.

iG.EOLOG-Y OF ST. 1LNSILN.

IN TRO0DUCTION~. Olle of the iîîost iîîteresting formaz-tions!-
inii the viciinity of ,ýloiit r~oyal is a breccia, -%vihel occ.urs

iii isolated patelies, a several pointe ini the district. The
hîcst lcniown exposuire is foîuîd on1 St. lieleni's Island,
q ituîated ini Mie St. Lawurence River, opposite the City of
Mmitreal. The breccsim also occurs on1 De Ronde, niortb.
t if S. I{leen's, on1 De Bizard, at WhiJ~te 11orse Rapids,
Ilivière des 1rairies; and( in sunail fissures ini the Trenton

* illestolne necar lPointe Claire, anid at MeGili *University.

CouIrse lit Geology nntl 311ihîraiogy fii Site Ficity of Arifi of )Ic(vll Ltnlvcrslty for Ille
sr&,%inn tif 1O4O.Tliî prtetrnt li.pjŽr cmnbmtt.em ct~inn restausq o! Ille ex-kinlimtson of
ilie IttLrd. wikiî scem cecc.lily %vortlay of rcord1.
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Tlie position of thiese varions exposures is shiowln 1thie

accoiinpailyiing sketchi mnal of die Montreal. district, the
breccia being indicatcd by a triangle.

Figure 2

LP<Scale 12mutlesz- inch

Sket(ch Map
Showing distribation of' Breccia

la wor11g 0n tlie geological] relations of Mie
brecclu, Lim ouccurrence (>11 St. lleleii'ýs Islantd beiiîg con-
sidlered. Lhie usttypica1 ms wvell as the largct, bias beeîîl
mande Lthe sub*jcct of a dlet.ailedl studfy. Mfic other ex-
posires liave ai becti exaiiiiiied and cor-reiated Nwith that
of St. ]lelen's wviff the view of arr-ivinqg at soie general
coiielii.-ioîî wlhicli wvi1I satisfactur-ily <LcCuoit for thie origini
and age of tlie brecria.

GENEIAI, G~oi.ov. !c mal), fig. 1. Two greological
formations are rcI)resellted on St. Ilelcîî's islamid and
thie.se liave had a B1iarked iinfluen'ce on the top(ig-raph)lic
features. Thie soifth-west hmaif of thie island, iîdelaini by
Itkt-a Shale, is low and level ' wiIle the nofflh-east arca,

Ilîffeî-iai n bY bieccia, is roilc iïmg ax c<)IIparativcIy lily.
J3oth sal ald breccia are Cazt by dykies and sis wvichl
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ar gntialycnncedwibl the Mount R~oyal intrusion.

These will be referred to more ini detail bitter on.
1'LE[STOCENE. The drift coveriing exteîids over al-

inost the whole, islandl. IL varies in thicknless froîn
pract;ically nobhing on the breccia hbis to 35 feet talonig
part of the western shore, wvhere, the St. Lawrence ]?tiver
lias cut a terrace, ini it, wvhich reveals the whole section.
l, comnposition> the àrift is an inmnodified sandly dlay,

li oldling( large and sinail glaciated boulders, priticipally of
Laurentian aîîd Trenton agye, thougli the intermnediate
formations are also re resented. he augten, sycnitie and
graruietiferous gueisses are particiilarly noticeable. To-%vardls
the toi) of the deposit fragmîents of breccia are counon
as well as a few erraties froun îMount Poya,.l.

IOîwVîcÂw. The Utica formation is oilly exposed at
the soutli enîd of the. island, the rest of the areat underlain
by it, being covered by Lhe drift. he, rock is a dlark
aliliost black lîiglîily bituminlons slale, wCathering ini
places to a rusty brown. he case wit;h whielî it disin-

: egrates ilito siilil Lhiln ]ailime, lias inlasked both tic
sikze andi(ldip. Iiowev'er it is probable that the beds

ziare. practically horizontatl, or dip to Uic cast, at a very
low angcle. No fossilswovre fonnd (thioug(li a diligeit searcli
was made. Wlheil cuLt by dykes aud sis, a uîarrow zone

S of shale in contact wvith the igneous rock bas been alLered
lj to horuistonle. \Viti oiie exception, Uic con tact betweecn

- the breccia and shale is conceuierl by drift and t;he ap-
;proxiate bouiidary, (sec mal), fig. 1), whiclî înaiy bc cou-

S sidlered fairly accurate, 'vas therefore danfroîîî the evi-
dleure funuished by thc topograpliie features.

DEVONIAN. (?) ibrciv o îdrisheenade
of th. island, is an mnstratificd massive rock. IL is coi-.1 p<se(l oif fragmients of rocks, wvhich are angular, subangular,
or rounfded wiblî facets, but îot wvaterwvorti. Tiiese frag-

S inents vary ini size froîn mnicroscopie grains to boulders 12
-111d 15 juiches inidaeeaî the range iniag exteuîds
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from .Archoean to early DIevonian. They are enibedded in
an extremely fine grained greyishi matrix, which wveathers
to a rusty bro'vn. Thle rocks represented are red aind black
shales, hornstone, limiestone, rnainly Tren ton, reci and grey
sandstones, the latter probably Potsdami, quartzite, granite
and syenite gyneiss.

No trace of stratification c-uidc ho, seen but vertical
joint planes are nunierous. Threeý sets -%vere determined,
the directions beingr N. 230 W., NM. 360 W., and N. 770 W.

At one point only ivas the breccia, scen ini contact ivith
the Utica (see X on mnap figc. 1.). The contact is a brec-
ciated one, the shale beig brokzen up iîîto angrular frag-.
mîents with the initerstitial spaces filled wvith a yellowish.
white crystallinè dolomnite, wvhich. dissolves out leaving the
shale in relief, l'art of this shale lias in sonie way been
altered to hornstone. The conitact is not sharp, but there
is a reguilar transition fromî the normal shale thiroug'lî the
brecciated facies to the breccia proper.

]3eside the ordinary inclusions, the breccia hioldis twvo
very large nmasses of liniestoîje, wvhich imert special men-
tion. These, occur on thie northi-cast side of the island.
The south exposure is lenticular ini shape, and is eut by ýa
dyke wvlich bas becui suzbsequently faulted. It lias an
area of about 100 square foot. The rock is ýa fine grained,
liglit grrey, friable limuest.one. The north exp,-Iostire is

00 fe-et iu lencgth, alud is a dark grey flue gyrainoci sei-
crystaline liinestonie, wvhichi is somuewhat, bituminous.
It lias been breccitcd alongc the contact with tile breccia,

amn teaguafrginients haebeen cemented by a paste
wvhich dIifl'brs in composition froin the liniestomie. On a

veathered surface this matrix stands ini relief formnr a,
complicated networkz, which showvs the umost, minute detail
ini structure-. l3oth limnestoues are fossiliforous, beinfr
particmlarly rich ini Brachiopods. These limiiestoie occur-
rences were ol)eued up by blaýstiin(y the imaterial obtaimîed
bein(g forvarded to, Dr. Hf. S. Willianms of Yale University,
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ývlho lias miade a careful study of the fatîna whichi they coiý-
Stain, zand thirough his courtesy wve are enabled to state the
' I( og of the two limiestoxies. The larger area is of Lo'ver

A. Oriskzaniy age (eýarly Devonian), au expressed in Western
Ontai-io anid Virginia, wvhile the sinaller area is Lower

ieldlerberg (Upper Siluriiani), and corr-esponds to the
Ijpper- Pentarnerus zone of Eastern Newv York.- it is of pecuiliar ixterest to fin.d remuants of these twvo
for-mations ini the present locality, iniasinuch, as they
haIve iîot been found ini situ elsewhiere ini WesternQub.
MiTe occurrences inclicate au extension of the Upper
Sihnii.ian d early Devoian Eeas as far north as Moiitreal.Il Ani east and west, section (A B figrure 3) across the
Lower Oriskany inclusion and the breccia, shows the

1 relations of the two, and fr-oni thlis it is apparent that at
an carlier poriod the former -%vas wholly enciosed in

I ue latter.

Figure 3

B
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-..ý.dctfl acrossZimestone in7clusions mn &reccia
Breccia 10 Oriskar>yimnestone M

Scale Horizontal 'Vertical 25'

PE1TR'IOGRAPHIY OF MEII BEccî2A. r t more minute
e x;uinnatioln, 'a typical speejîlin NV.Is closen froin the

Sl)wjci'ia xîear the inestone, andl a tini section was umadeI of the Ililatrix. 'Macroscopically the inatrix is fille gan
giîey in color, quite liard alnd duli with an iirrular
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conchoidîl fracture. It holds, in addition to the various
rock fragments, sinali g rains of cg.Lsy quartz, and feldispar
both frcsh and kzaoliizied. Under the microscope the
following minerais w'ere recognized, quartz, ortlioclase,
plagioclase, and apatite, ini a finle grained quartz-dlolomnite
#rroundîîiass. The quartz individuals -are inumerous. In
forîn they are oval, angrular, or rounided hiexagtç,onial. The
borders are irregiîlar, this beingr due, ini sonie cases at least
to a deposition of secondary silica, which is ini optical
continuity --vith the parent grain. he feldspar is present
in le!ss ;unount, than the quartz, and is principally ortho-
clase. Tlie forîn is angilar, but a feu' idionîorphic
individuals are preseiit ili each section. he iniieral is
quite turbid fromn kaolinization, but soine of thc ecearer
arains showv a -micropertlîîtic intergrowtl of orthoclase
andl plagcioclatse. The plagioclase individuals are few in
îînbe-2 anid are tw'înned according to die albite and

p)Lricli1ie laws. Apatite occurs in sIender prisîns, with
the double pyramidal teruminations.

Tlîroughiout the sections there ave irregular cavities
filled with secondary quartz and cailcite. The latter is
clear with wvel marked rhoînboliedral cicavage, an d showvs
faint strain shadows iii polarize'l liglît Witih crossed îuicols.
Iii the -saine lighit, the quartz is seen tr liave a radiate
fibrous structure.

The mtrix or grotind mass, wvhich inaze.s up the greater
part of the section, is veryv fille grained, aud consists of
qua~rtz andi doloimute with probably soniie calcite. A
qualitative amalysis shnwed consîder-able insoluble resîdue
alter proloiîged hoilimmg in hyd(richiloric acid, and the
solution gav.e heavy precipitates of iron and mnagiesla,
with a sîialler quantitýy of lime.

LIn order t<) more £11113 examine tie inclusions iliieh
brecia, semeral. typ)e, wece separatcdI froin thc mnatrix anîd
thilî Sectinîs nmade froni tlîcîn. Tihese wvere a granite,

saîstmehornistonle alla lm.tone.
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The granite '%vas a Iiglîf. colored, mnediumi graiîed
rock. Crinsistiîxg wholly of quartz and eisr.Under

thle microscope it przti the usuai hiypidio-miorphxce
Structure. Thie feidspar wvas principaily ortho -ae
ivitl siîbordiiiate ainounts of pl.agiocise andinuicrocline.
'£he indivîdnals were large with irreguhir borders,

whilîk interlochred w'ith one anotiier imd with die
quartz. iaiiy of the grains were alhnost opaque owilg.
lu a lieavy deposit of lîxiionite adong the eletvage pilanes.
The quartz is traverscd by crack,~ and hiolis mxinute hair-
like inclusions. A few sinli grains of inagetite and
hematite were also nioted.

Thle sandstone selcved %vas Iinie grain ed, and liiht
broivii in colonr.lMicroscop)illi eonlsistcdl of quartz,
%vitl a sîil aiolit of felIdspa, %i gris Ing

czxzeted by silic:m and lininnite. The quartz grains i'ere
rOtullled, or irregular thiroiigh seconidary growth. O)f the

fedprthe orthocIase ivas turbid, while the1)ioas
%vas clear and fîzzely twnuxîied polysyzthletically.

'fhe hornstone 'vas a darkl, alotblack rock, of difi
lustre, and brittie %vith conrhoi<lal fracLxxre- Vnd(er the
iicri scc>pe it vas seen to ConSsi; o! ;u'zxute±gan of

cairiie, quartz, ai pyrite. There wvere mn;uxy s1 )ot-s of
.lark (.qrbollacetnzls imaLter sCattercd tlirolughotit the sec-

l'~li miestoue exaîincd w;'s a t.vpical Trenton speci-
nwn.n beiug muade up oif fragments of bratch>opodsý,, crinoids,

Mi-îd crais. hiel tveether liv t caiciîe cernent,
<)TIIER.1 OccutiteE.Cs or <rCA I fore iquirig
izîto tic. oriaili of thlîA hreecri-, a- brief dcsr'xnof the;

8 t.~jJLLztires., -%illbeie, iii 1.,.) orde UAtU kO~1owV thiC]

siuiflaritv witlî Mie typical occurrence- Tulie onmde
d(*vlrljIS is11n exWnision1 (of that of Si. ]Ieken's I-elixd

*111ii -zifflar to IL iu ailreets
Ilit the nortx end o)f le Jird(fig. 2), the brcecizt
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forrns a proinieît JIl and the rock apparently rests oii
the Cakciferous formation. It is eomposed of fragments
of liornistone, sandstoxe siunilar iii appearance to the
rotsdanii, liixuestonie granite, and a dylce rock presuxnazbly
aiioite. The inatrix is g rey, iveathieringy rusty brownl,
and under thIe microscope shows a linely granîiar dolo-
mite, holding a few grains of clear quartz and plagioclase
feldspar. The saiidstone otten hla-s a peripheral zone
,whichi is decolorized anîd glassy, and probably represents

a one of fusion. Thie Iiiînestone is iii but sinall azuoinit
and is whiolly altered to a inarbie of siigary texture.
he fossils whicli it coît-ains show it to be of 'Trenîtonx age.

P>yrite iii sînail cubie c-rystals and ini veins is present ini
the uîîatrix and iii the liorzstone.

At Mlit Iforse Riapids, on the iglît baxîk of Rivière
(les Pr-airies, four and a hlli miles easî, of le ]3iza-rd (sec
Fig.y) there is another miass w'hichi rests on1 the Trenton
Iiiiestotie. It d-ifers from dte Ile Bizard exposure, iii con-
tainiing anorthosite, dIitferenit va,;rieties of gneissc, and rela-
tively more altioitc. Mie matrix is coarser ini grain, and is
ligua yellow in color. Quartz is iii smnail amnount but

foris ggrgat % wicili iinder the microscope w'ithi crossed
izîcols show radiaLe fibrous structuire.

.Another localiiv. is on the lne of the Grand Trunk
llailwav, leweenl l'oinute Claire and -Ste. An'Ywhiere
the breccia fllhed a wc'rn fissure in the Trenton limniestoine.

.Sti l anothier occurren ce wasL disrovered recen tly whien
excavations for th-, foundffation of the uiew wing of tie Mcdi-
cal Buiildin:, MeGill 'iîîiver-sity, were iii prgrle. re a
fissure ini Uie Trenton liehil a breccia pricipahly of

im toelitit holdinîg iiu additin a frai-unent of g-raplîitir

P>ROBABLET. OjRuîxN OF TUE BloEMrA. Fz'oîu %vhat bans
beeuî said ahonve it will bc seen dit tiie-e isolate.d arcas nf
bireecia are rînkluvsiilar iii cliaracter and tiat a
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jSatisfaetory hypothesis for the ong-in of olle oughlt t;o
aîs'rfor the others.

.An aîaoyiîighflt be drawn between this brecciaan
thaut of Ma,,te Teepee in -South l)akotaý.' Mato Teepee is all
croiux reuihaît of coluîuîiar trachyte, iifferlain by

hotrizotaL-l strata of Juraissie age. On tue side toward
tlwi Little Missouri Buiitte-q, wihicli arc abouit four ald a
hall miles te t;he nr-w tthere. is au outerop of breecai

lieneatlî the porplivy. li Luis arc fuid fraugmnents of
r'ocks of variojn s, some of wvhich are not only strati-
Jgraphically ilîier tlian tie presetut position of tlie breccia,
but also highier thau any of tie surromnding formations

ileefagmnents of newer rksare apparently froi th e
iles of ]Lower (7retnccoius au«re. and the imaurest occur-

reIlire of tie-se lii situ is at Little Missoinri ]Buttes-.
Miato Teepee, «accerdizîg Lo J.hggar, is a remnt of an

(d~ it l.accolhth, thie. pipe tlîroulîi whiehl the ignieolls materiai.

roeheiiug bejîcati the Little Miss'ouri Buttes. The breccia
is re.'dlly a dleconuplosed»( porplàvrv, filicti w'itli firgilliits of

r'csfroiu all the -str;Lt Lirougit whiceh it forced ils way.
ThJi ignîeuns ina;terial c<)nhectiiig MaeTecpce 'vith the

Liule' Missouri Bkutte.-, togethiv wvtli all the overlviuge.
stt:,lias licen rcînovcd lîy sulîscqucut erosin, leaeiîîg

M.îî.' .lieepee anti thle breecia as isolatetl rcmntts.
The -St. ~IlnsIsland breceia, like timat of Mato Tcepe,

rilltains friigints of1 rueks wvhiclî zre more recent thau
th s w tratigrapuical J:msitioni Of Lte breeCia -%vould lcadj mie
tus 'xto;Ct qa11 the followiiig llvpot.liesis 15 puit forward te

for ils ïOril % i Il prnb;tbiliiv w~as enre

aun -ltive volcauin, wvas ('leCaniflg itS VentiL a vonlmiiuteil
lava i r voleanie aish, togcther %vitlî fragmiienitsý of -ill the

SStrala thrnugfi he thec i lava forred ils wav, tvs hrcmwn
fl.t U1 depnsited tilnti tile sirr< i7tultg enutry. Thîis

1. Ja;:ir, T. A., JP., ie, Litcrulitis or %lie UIck Sillu V.'.. Grol. Surrry 11~O
rlàrt lit.
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deposit %vould foi-ni the base of a 'volcanie cone, built up
iipoii it by later ertiptions of asiles anid lava. Judging
froxîî the composition of the rocks of Mount Royal this
aslh would consist of a uepheline bearing lava, wvhichi
ini its finely divide(l state would readily alLer by t>he action
of percoiatim, -waters, Vo the, impure dolomite now forrning
the unatrix of the i)reccia. This seeniS a reasoniable ini-
ference, as the nepheliîue bearing dyke, rocks of the regtioni
show a, markzed tendency Vo alter to rhiomibohiedra,ýl IIag-(
ne-sian carbonates.

Jikggar's expianation of the breccia atINMato Teepee, as
a lava fihled '%Yitih rock fraýgmlents, constituting part of a
sîxeet e.xteniiugi( hîterally through the strata, does nloV
seemi Vo be applicable ini the case of the Montreal occur-
renices.

WritIi respect to the position of the breccia on the Utica
and other O rdovician formations, Lwo explan-ation s scei
possible.

he Iirst is, Vhat decp, fissures were fornied durinr Vihe
first stages of the, eruiption, and that these excended down
Vo the sealformations of thue Ordovician, and were, filled
whdely or partially by voletanie brececia. Figure 4 is a,
cross section froin Mounit R1oyal to St. IIelen>'s Island.
he hune C. D). gives a profile of the volcano, and aùthVe

righlt of the section is a fissure exteiudingc down to the
level of Sù. IIelis Island. In the otiier locialities the
fissures would cxtend down to the Caleiferouis or Trenuton
Suubsequent erosion has reluce(I Qhe surface from C. D.
Vo A. 3". as it is at presqent.

he seoiid explanation demands a period of erosion
after the deposiVion of the Iower Oriskany, which %vould
redute- the land surface to X~ 1-. as iii figure .-. licre iL is
seen that sinali reunnanVs of the ]Loiver J{eldlerbercg, am
Lowver Oriskany, remain directly over the centre of the(
subisequent volcanic ac.ivity. Iliee and parts of the
Ol>lur fornmatioms, would be thirovvn ont and dIepositedl on
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eroded surface E. F. 'Later accumulations would buijd
the cone up to the line G. H. After the volcanie
action liad (:eased, erosion 'voîld reduee Ulie land to the
bune A. 13., leaving isolated patchies of the base of the coxie
or basai br-eccia. 0f the explanations, the latter seenîs
to be the more probable,.

Thei breccia is post-Oriskany ini age aiid inay possibly
be, later IDevonian.

Yolcanic activitv continucd after iLs depositiom as
evideiiccd by thc mnany dykes wvhieh euit it.

A point to lic noted ini this counection is that the
Ainoite dykes inust beu1oher thau the series about M.Nounit
iloyal for as méntioned in the- descriptions of thie Ilef
Bizard and Whîite Ilorse R~apids breecia Alinoite frag-
ments arc, frequently founid ini those occurrences.

1-'lTItOGICAI'IIY OF TUE D)YKE ROC-K'S. It wvas stated on a
former page that th UT.tica shale atnd the brecc-ia on St. j
1{elen's Island 'vere euit by a series of dykes. About 20
of thiese were notcd and inapped (se fig. 1). buit it is
probable that înany nlorec are concealed by thc drift.
They varv ini dirction froin NT. 600 W to N. $00 W.
Their width varies froîîî 1 to 6 feet. Ilîcir lengili could
miot le ascutie .sthe drift on the onie liaud and thc
river on the other euit thein ofl'

In addition t.o the dykes, a promijuent sill occurs at Uhc
sonth end of Ubi ha.id. IL is in two lieds 0.8 and 1.6 feet
respectively %vith ;a tluin layer of altered shale between.
BoUx the dykes and the sills belong to the great suries
whiiehl ctt thle 0rdoý-ician formnationîs ini this dis;trict, and
wvhich ruplreseut a phsef the Mumit rZuya1 cruption. IL
wvas foundl by Uic -aid of the xnicoscope tlîat these rocks
CoUld hi' divided ilito tvo claszss oue :onLtiingi-l feldspar,
while in the other the inierai is aLbsent.

Of the feds»alib las specinîcui froîuî the upper bcd
of the, large Sihi wvas talzeim as a- tyPC.

.Maer<'scopically the rock is porph~lyiitie, dark grey iii [
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color, anci fine graiined. The lustre is du]], anid the rock

breakcs with anl irregtilar coiichoidal fracture. Un4i(er the

microscope the follow'iig minierais were recogniized, plagio-

clase feldspar, liornblenide, pyroxeine, pyrite, inagnetite,

chlorite and calcite. Thle structure is typical paniidio-

mnorphie. Tile plagioclase is freshi anid occurs iii nulnerous,

.si'ender klt-shiaped iidividuals twiinned accordling to the

all)ite law. The hor1nIblenlde is zabiiidaiit. but subordiniate
to thle feldspar, and occurs iii long slinder pheiiocrysts.

kis browniii color aiîd the pleochroisin is stronig, raiigimg
froiii very pale to daxl< browvn, the absorption beiticg

c,>h>a. The cleavage is good aiid the maximum extinic-
tion aloing co P o6 is 12.The phienocrysts are greaUy'
altered, the produet beinig a pale green abilost isotropie.
chlorite, and miagnietite dust. A pale yellow pyroxenie is

subordinate ini anoiout to the hornblende> and is muc
aitereid to ciorite and calcite. Tron ore is presenit as
ilumerous small grains of miagiuetite and pyrite scattered

thogholut the etion. MlIlte-,er the, originial base wvas,
it is nio' represeiuted by a fille calci te-ci ilori Le agea

The rock is a hornlblenide Laînprophyre, anid is tallied to
the Camptonites.

AS a type of the 1non-feldspatllic class, a specilmenl was
choseii fron the, faulted dykze w'hichi cuus the inclusion of
Lowcr IHelderberg, limestoine nîentioned as occurring iii

flhe breccia.
Macroscopically the rock is basaltie iii appcaýraiice, -amd

is hoth porphyrihic and Tnydlia. heaygle
are irregular or romndcd ini fori, aud cojîtaiti hottu calcite
and11 aniaicite, Llhc foi-iler inieral i îslally occuIpyiugc- Lhe
centre of the caviùty. .1-ieroscopically die rock is coin-

p)<Ied of pyroxeiie, hiorniblend(e, analcite, calcite, apatite,

The pyroxenie 15 comparatively fresli anid occurs iii

snaIl sinder oblonig phen iocrysts with rotided ternna
ticms. These lyilig ili ail directions itrperteto
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soie exteîit. It is slighitly pleoehroic, the absorptiôni
rangl(ying" from colorless to pale, yel1owv. The cleavage is
g-ood, aiid the extinction «,loiit co P? cO 1s4'.* Tie horil-
blende occurs as a fewv large irregular iindividwta1ý, anid in
uiiinierous sinall idioînorphie oties. Tlie 1)tCOcroisin varies
from deep) browil to Pale yeIlowv. flie extinction aloùgç
Co P cDis 220.

Apatite iii long siender iieedles and idtionmorphic basai
sections, is well repi-escented. The ground inass consists
of a fiiiely gr'anulai- ;tggrte.gate of Mie ferro- inaguiesian
coilsbtilucnt5, buit there is, nli additioni, a, very l arge aounit
Of iSoLtopiC mIaterial. This is colorless, quite allotrio-
1i1orpliic, anid lias a, low index of refraction. Heated with
hydroclilorie acid, it gelattinizes. It is optically simiilar to
thie aîîaluite iii the cavities, but wvhether it is primary or
secondary it is impossible to sta.tte.

The ana.-lcite in the cavities is secoiida-Iry, alid inii nanly
cases h)as crystallized ont, shiowiing the outiue, of the
tetragyonal trîsoctahiedron. It occasionaliy is feebly doubly

'J'lie rock is evidently au oliviine-free amalcite basait
which correspondIs to thle Fýourchites 2 of J. F. Wrilliams.

1. T iwieIoiIlqtiltc., o>r Atialcite Grotili, of Igneulis JCock.ç, hy L,. V Pi'rsson. Jour. of
Geol., Vo). 1 \., Nu. 6, 1S1.'o. il. 6, CI scql.



.A"otb/ Lispldy of Nortltern ]2iglts.

INOTABLE PISPLAY 0F, NORTIIERN LIGUTs DuRizNG

TUE NIGIIT 0.F IMAYu 4T11-5T11, 1900.
]3y Mi.CHIARLES J. STUART.

,pl!ie subject of the preseult niote wvas au excee-dingly
iltsi lieSU, andf iii several respects ra ther ex%ýep tional
<1i.,)hLy of n ortherul lighlts seeti ini this, locality duing
lAue ~ig1ali of Màfay 41h--th, 1900.

leveryonie is more ,or lcss fanijijar with-I the greneral
atppoaranice of the aurlora, evel stiggestive of th e lonle,
ivsteriois L\Tortli, and the -robust, poezie niyth of the, old
iNoriseînan, that the Merry IDancers, as they called tiiese
ligit>s, wvere coiiducting in triiunph the spirits of brave
IVa-rriolrs to thlEir \TaalII.l.

There is first theg«Cateriug a' hl of liglt, risincg slo\vly
front LIIC nortiern) horiZOn1- 01011 the coIImunIeielet Of

ipligstreaniers," and dancing " beanis" travellingf to
ttndi fro; -tud ou rarer occasions the oi.erhiead tent-like
manopx' of nlervous fuunling lighit, chlibingc to the miagnietie.

e Ith. i aliost every display, the thuc successive
cilit ea be, noticed ini soine degree, at, least. Ilu discuss-

illg thie present occurrence, the observations divide
ilitturally into two parts or phases.

11 QTu he arlier period, the auroral Iighlt wVas men to be
fplaying 4ctween sep)artate, layers of cloud, a thincr rare in

î itsclif, tint, wvhenl a second redurreuîce of the display hiad
f ully developed, 1f made the surprising discovery that the
%vilole nmass of Iighit iii a, succesý.sioni of six or seven archles,
ti"r Ili-at scollops, w.-as inovingy steadily and quite, rapidly

frwîn west to east across thie sky. 1 thougrht aù the tine
au h exhibition or slicil a. inoveimelt, wvas qulite uniique,

hlut1 I have, since rcad iii a, paper, by ]3rofesor Loomis,
Sthat, ilispays of anirora borc-alis haive beuni seeni to mnoveI (veqr waty, Solith, INol-LI), East, Wrsand also swiln« or
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«Iturl ýarouuid the vertical; " but I have niot yet been à.ble
to finid particulars of an observation quite correspoiidiingY
to ]fly ow1 0on this occasion.

Eithier loca]ity or tie maxima and miiiia of periods of
frequency, may hiave a goodl deal to do withi variations;
but at the saine t.iiîne, I nîay say that, the appearances ini
this nieighbotirhood are fairly regular ini behiaviour, and
niarked býy Lypical weather conditions. The few excep-
tions that I hiave iioticed seem to owe thieir peculiarity
to Qhe abniornial developnîient of sonie condition, radier
thanl to any distinct differenice in the circunistances of the
display. 1 may indicate briefly wvhy 1 ain inehnied to
attach importanice to the observation uixder discussion.

Ii Llhe finst place, the highýt of Llue auront lias becîî
coxnputed to, be at froni 45 UP to 500 miles above Mie
eairthi's surface. Lowver estimates liave been mnade, blit
they are gciierally hield to be iii error. lProfessor )Looxniis
says: " That, althoughi it is y)ossiblc, the aurora mnay sonie-
times descenid niearly Vo the earthi's surface, there is IlO
sufficicuit ev-idenice Vo prove that, Mie truc polar lighit lis
ever dlesceinded so low as the region of ordinary clouds."
Kow, uponl this occasioni, while the ligit appearcd to play
betzcccb cloud levels, twice very distinetly riays were seen)

Vgather more brighitly, anid leap up and down bencaýtti

p)atellies of Cirro-culiluis Cloud, lw/iicàb was mnore, strolig/1
iltfltl.i ito lto ?tldCrsiCe. Thie creîîeral body of tini

cirrus clouds above seenied, bathcd ini lirht, but ini thesc

two îisaîîces, I arn positive about thc différence of the
illitiniiîation of die cirro-cumulus cloud being- coiiicidlent
wvitli the gratherig of r.ys, about Llheir positioni, wvli<li
appareîîtly clunig to therin ini a vertical beneath, and seemvd-i
re.eiigç to the heavy stratus ciond baffîk below.

WThicîî youi Coinle. Vo conisider tlle, practical difihculy '14
gettiing aiiy wve]l delied edge or poijit, Lo takze gn

nîeaiire)icfts poI, ilituchî of the accuracy thlat wveare
accustoîniec to attrillte to theodolite, Observations 1-'~
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p)ears and i1 think the question of height might be sËs-
ceptible of correction in sorne particulars.

I have long been of the opinion that the silent auroral
djiseharge takes place hetween the higlier reaches of thie
atiosphere, a"(1 lower strata, where it becoines dispersed,
,,,Ic %vhcre air-currents of diflev.ent electric poteiitial play
Ilmeha siînilar art to thunder clonds. It would
S(ecîn, that the -preset observation tends to confirni that
vjewN. If, however, the auirora iteyer descends to cloud

lvl -15 4 miles above the earth's surface is the
loîIvest limit, and 500 the upper, it would be difficuit to
11nderstand what air-currents could exist at that elevation,
to p)lay the pat I hiave ini mind. 'We would hiave to fall
bzacl oni a superior atmnosphere of cosmie (lIist, or some-
Mhing of thaLt lidnd: and wvhile m1eteorie dust no doubtgie
toic to Lhe spectroscopie, lighit of the auroria polaris, yet we
appIear -as far from the, inelhanismi of thie electrie display,
-vhcn a.ssiunintg a mnediumi of int>rusive ieteoric, dust, as
whncî îve confine our Ilighits of speculfative ingrenuity to
the air.

hi Uice second place, Lhe -West to BJast motion of the
sitcceý;sioii of arches, whichi was a distinct featuj-re of the
latter patrt of thi!i display, leads nie to suppose that alinost
evcry murora has -a cert-ain amount of motion of Lic kind.

ln slipport of this idea I mnlay point out that while the
ravs or beais inove east or west, up or downî, and while
the arch.swvells south, or siks liack îîorth or sways east
andl wes,-yet during a period of say haîf ani hour, or
jmore, spots and patelies, and more partieuularly crests of
recmrreiît brighitness hiave zt imarked tendency to drift off
to the. Cast: anld disappear there.

Iikewise wvheu. Uhe disp]ay is fuîning and ihckering up
ovcrhe.ad, cloud likze fields hiave the tendency to bc ev'ery
nlow ai theti reilniac.If these pa-teclics are watched
for, they a-lso exhibit a slow drift ini their position, always
to the east. JFrequeîitly as the displa.y fades ont, these
drifitilir overlecad patelles arc replaccd by tluickening ficlds
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o£., cirruis, or cirro-cuimulus clouds, miovingr east, at ab~out
the same rate of speed, as thec previons light. The presence
andi arranlgement of these wvisps of clond are soinetirues
very difficuit Vo distixiguishi at ighort, and ai; the dawnling,
the wyeather conditions often cliange; but ou several
occasions I have been able Vo distinguriish thîis succession

plaiIîly enoughi by moonlight.
N'\ow, if it could be established that the e.-stw,-ard driftb

wvas a feature of te averagice a urorin, it would I think be a
step - oward. establishing; a connection wvith the wvind
circuilation beneath, andi possibly give a fuirther insighit
iiito flic naturec of Mie phenomema in getieral.

ihese~ remarks of course apply to local observations
entirely, buà would no dotibL 1e capable of extension Vo a
wvider refuion.

The eveniiig vs raý,w and overcnst. At 11.20 p.ni. àt
Wvas .stiII cloudy and cold. So nuelh so, that heavy sVraVuiz
clotids looked alînosù like sniowîng.- At 11.45 i&t was
clcaringr up o1 îa wvesterly Wizîd1-sh)OWngi fair and clen).
to the south. Clond baîiks Vo the in"thi passing dommî
N.IE. iThe pole-star coul be seen ut titis time wve1l abovi-
the clond batiks. Thcre wvere two visiI)I layers of cloudl
with te ledge (, tiic auroral ight Iying betwcen thein.
Tiiese banks to the nordi Lay at a visitai angle of fr'ont
410' to 60"' above te horizon-rather higher iu tht'
castern sky, at this Lime, but rapýidly passitlg (iow1]. he

lower layer' was of flie beavy stratus hanks blowing
sinartIv off Vo E. h y IN. The iipper clonds hand hly-ýl
aîtl' 11ovenient thtat wvas noticcable ini coniparison ; but ini

places wvhere MllssCs, showed thickest, fliere va-s a sig'w
mtii(ton X. by .- or incline] that w'ay. These îi.gh
CIou1ds also shîowed ttlarks of a N.ý 'tnd S. streak, tir

probably of a N. hy W. bloxv, nîalzng Nvind ruifles. rjiîiy
Nyere of the cirrus varieties, the highiest part barrvid
wiîth wind, anud blie unider inclined Vo a cumulus «cottt"n.
wool", bottoîn, showing, a slowv moveinent E. hîy S. Tiîei'
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%were blîiiiiii>gc' or e\'aporatiflg, a~dSooni oily remnaiued
visible in the brightest bight.

'Thep lower or st;ratuts elouds wvere illuiuîated on blie
upper sicle, w'hile Llue cirrus cloiîds wiLlh enoughi bodly to

.,loV 41 shadow, v> r WCL' î? iu 'a tell On the undel. Sidc 9llost1y,
lII)ghofteiî> as ut wvere, apl)eared baLlhed in light-

iviiereas the under side of the low-lying strat;nis bankz
lilareci very darlz by contra st. The developiiieit of the

several stages of die anrora w'as exccediîîgly rapid and
brilliant. The beamiîîg or streamner state, whiclî follow~ed
dlie firsi; break of the clomds witin fi%,c minutes, showedl
a dhiinct teiffdency to gather about and play beLweni
hiigh and low mîasses of- cli(>ld, and iiii(er the aiction, Llhe
uipper «<llff looked to mieut, or ai; ýaîy rate perceptibly
dIiîiiishi in density. he ligla toward the Jower cloud

1b,îiik %vas brighiter, but tliai may have beeu îronî loo'lingc
nîito a 4,rea.ter clepth, or ficld of illumîination othcrwisc
Lihe liit slîowed 110 vecry unuitsual Phase, excepi; t1lat Lhc

piniicipal zone of liglit playcd in a, space apparently
b)ew'cen Lwo. layers of cluam was simply the fajilijar
to and fro daîîciîîg streamiers. The lighlt on the whiole
was very brilliant. In darlc îooks, %vlîerec the eity arc-
lips (id not iîîterferc, I could sec a cast shadow at
uiines. The fîiiîîgi( or Iliickeriîîg state sooîî c-aie on, buit
1 uîoticed that; this did nol, occur w1mîre masses of liigh
Cir*rus cloud( stiilI iial)PCar. 'ý.lîcîI l b funuiing licrlit

rcachlicd the zeîîlti, blic 1atchles s1îowvd an irrc<rular
Stî'eak, or nîark, like lonîg wisps lying W. and E., sonie-
ivi'hat lilze «, înare's tails." evra of tiiese iii sS'2.; of

tlistinetq forum were(, (lser\'ed to r-eur. They liçilited iup ai;
iîîtervals, rongly, of Lwo or threc seconîds, anîd across the

sLairs siîowed a motion fromîm M, . to E. by S. (tis 111(4.1011

is the. lsal LIIiiîîg wvie ài Caulie observed). I tae t
t1im Illesc ei( thm e i nains of Cirrus clonds seein as suchl
pnwviisb', but iiov miot tiick. etiough Co sîrw as cloudis

-IL Iiit. Four "shlootiug sr" were îîoticed ail radiatiîî(r
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froin a point soîjewvliere S.Mr.-but I wvas facing. north,
and oiily caught a (IliimpSe Of tllell over in shoulder
Three w'ere initou~ heest (1owv) and onie hiigh LÇ,.]?. These

shutingr stars hl(ld no eIièécL wlîatever on the aurora,
uuiless a. red anîd greeni Linge for a Short Linme afterwards
couid Ihale beln cunîiected ivith ticir débris. rl'he lJre-
va1ilinglur 0 u1 f the arrilig1lL f.Is the coIInIIOn pale

gr<~î.hveIIowv but iridescenît culors %vere at oxe tiie
seeti iow west, and adso 1>1gblu inte east. By onc o'cloelz
(a.m. -îtlî) the dispiay lad subsided to a comsiderabie
extent, and ùle wveather ila tenl clear and eold.

The c.loud cillees a, time earlier I)C1i0( werc 0f quite au
e:~cptinaiconmbiniation, i n mmy experieuîce. Tvice i)efore,

I l<ltC >Ueu isplliLYS abO' e te, ClOIdS, buIt these h;Lppened
Lu lie ainust . overiîead. li miis cas-ýe, there was a, section
view, as it w'vere, anid the upper clouds for a Lime had

eluoughvi budv tu Showv rellecetcd liit. Tu'Ie active Iighlt
seenmied colii:2(I L anl air space ]ygbetive-e the LIVO
layers of cloud. Tihis temîded o .,oifiriii mue ln «-u
opinijon, formed front oLimer s;cattcred observations-
lnamnely, timat ''iîile te arches ilmay he hi vr et thle

fei ' ield of Ii-Iit seemn.s Lo lie ini a. stratiun (if -air, itself
iin -nLucenî Lwvo (Jtr air-current.' bhiwiîig ini differeiit

diree.tiuîîs. anîd ti aU th.e1> phenotuemon is ipossibN Iarýgelv
due to ti e l eectricity.

]Bv two WeIocIc :.m. (iiiurniiug<>1 Iiav thm) tihe ;mrch h-ad
rc(fil'rmledl andi iidicat.i, *ere for a r-cimew.a1 of the di.spIav

1, :ailied fort> againl, Lu t'lie iortit end of .Mnn<tmt !l~i tu
,fet a frve idil of vicw, ele.ar of thme citv Ji!.1mt. .As the
arc> (J tit i-'* ;11î. 0l" Itr)r os( fromu tls: iortli, souLht.l.rd, it
dieu't LxhitiiI ;t Irmmd iiiw.tril.s Lu the iorLhteru horizon at

l'uti> feud1s. whem the artil leacheid a pinimmt alitmnst over-
lui-ad, Lhle ;,->tl(* of ligliwhîh va Wlàrv1 birui)i. WvaS SCeen V
l'e lirokei 11>1, liimîg imaitts or str-e;tks ivmî W.l ui

luit~ ~ ~ ~ ~ ~~ ~~~~ii '\'V <'lluuru bet.bt aUt' nue ,-mn.
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streaks would describe thje structure. 1 saw a sonxewhat
sziniifar appearanlc once before, auxd on another occ-

sion ini early spring Lhrece contiluuoius ballds, sL1teltc-
jug froin W.ý te r-., righit weross the slcy. Th'iis

of vourse wa-is siînph' the a ppearance of Oie areh
a'If'WVd aU au unusally high an T.he liglit at

t.i.pIeriocl was Siunply aL qîïeeuit haze. At aL later
'-yit silowed a- runiuviiir weave transmiission E. alid W.

<îiiîgc both W';LYS), 1)rOb.Lbly correspondhng te t.he rip-
jpliug, beauns. SURl later it exhihited jurky Ieaps frouî
stre.dz to strenk, passiîîg sontlî. IFromu this Lime il, hegra

t4î si4nk and spread back to the iiorth, anid moon the whlole
hi>rke iiite the fuiugiii or Ilielzeriiîug state.

at .15su. this great archi hiad riseîî high anti curvcd
intc" the enst (as is quite of teuu secuu), but to the west it
Iuat au extension sllggesR.iug( aul ellipticatl rinlg borin. AL
tluis tLime the reun;uîîs of the areh w'ere sinkig backc north.
AIt 2.20 a.mn. I 'vas iii at position to see the horizon, «neZ

11we ircsicr, «Icnsion.na dercloping inl a sccond aerci.
I ;dst> hecallie aware at abilout this tllne, that the whole

Iuily of the first arch vras ýli;iftinq casi. The second< arch
fuîuthe W'CS W.aS foiI<>wei iiY a third. il, colild

Lhen hù plainly seeni Llht the airches "'ere not eiliptical1

rings tha-t-f ing ub opleted lielow Mie horizon, ]lut w'ere
'Ireal, sco1Iops or hnovs witu a -slow buitsteiady ilotion froi

west to enst. Ili faet, live such arche-s or bows passCdl
Nviini the hotir, and ;t sixth rose hiilî in th Ui wst.;bu
us thus Iast ole came 11p, the fuitilugf St'age ilîterfered, ami
the -whole northerti sky '%vis somi n ; Ilieker -tnd cou-

1t'lilledu SO Inîitil da.WuI, which iras thenîbguun to creep

ihis pr i on cmictcd arches %vas souulthiuft
quulîe exeti ni ; fîur ams iny experieuce gtes. I niever

1 rim Tc'aIl auv pectihar ;îppearuees, whose explainationi
îLV.uuul. hpe siunlifl ed by su>a piucui<nm en ai. li faet., I unir
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realize that, probably eryoinrAuraBorefflis Il.s a

proper motion of this kiiid, but ýper1haps not ofLeti $0
rapid as IL lappeiied Lu be this Limie, also the legs or span
of die arches is usually more extendedi, and certaiîily Lh.-,
plî!itl;y li.ie of uîuliesuc(,(e is "ery sulduiti1 su prolonged
as on Llie iccasioni of this display. Tf for* notiîing eLwe,
the phienoinena 0on this ighflt were notable, and I hope
proiJerir olîscîved liere antd elsewhiere. he fifth arch to
pzý; (aL 2).;-0 or 12.Î a.m.) wsas î,aricularly brilliamît anîd
iiiicli ki-. -IlIr d avn 'ny exet pelas Lliirist -t 2 o'clock.
It w-s titis fiflii arch tat situwed te di:LintL divisions-
of te :trealied îîmuveîtent ovcrlhead, as alreaýdy itietttiou!ed,

- ir ttled surcaks of ligi lying W. antd E . second,
a liuctiatnig. ripple of lighit rutittgiii Ir. antd W., sk0il to
anîd fr<, anîd ctîîiipauatively rgiii ta )tugress, stic~ecdct

1w- the itii-d St.ge of a wttviîîg paussagcOf ii<rhî]I frotil patchl
tg) patcI alîvays fninglil ulp to te zeltlh Or 'in
N. 1<> S. Bv '3 o'cIork te first strelis of datvx werc red-

duîitîg,, in the east. iThe aurora was dieut comttîietwing
the aetîve fuiiîtgj, of its lasL aagc, a proce-Ss of dispersioni

%wltwh cottL3itttL>d illt Lii qu ite ovct-IîOWe-etd bv Mite imloni ;tgi

Tlt-ce maîre ijiete<>rs î-atiatig fron a cotstellatioti ini

thte S. U'. weî.e ee-at agltfor a shourt tinte iri-
di.ceîî ul.rsfuliowed uw mi te N. W. hiont, blit 1

do( nlt Littttk, te ILwo plitelttitîîeta wee u-uîtected attioxii,

lte e<intc<ette wa.s itoted. lucre %as at litiek iîuac froq
ou1 expinsedlac Nilti is .1n 1tumusua.l thing- withl an
auirOMz liere. .At the -allie tllne, thlere wvas a god deal of

.SWzxtîtpyý WLtelt sîli hittg1 abou0lt 'froui rain atd te spring
tuli g)whh i îav il,erouîît for- iL. several intail dar-k

cIlitIS diifted< %vitiî, but Iower titan thte e. Ti à v
were i-tiier i. uà Lte horizonî, msigfron W. Lu
iTe hiît (if tlitt iiiiturau w;vs liglît etitngiti for- nme Lo se.-
te tlne ]IV îîîy Ilxti t i lot eniotigh t-o write nlotes, utl

sciîliv. l'le stanrs were mîit especiadiy briglit, nuli
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,.î:ible withilî souîle distance of the horizon, wViti Onîe
týNCepIItioli, aliiiost dIle north, w'hich shîowed limier the

lfilh arch, for IL ShOrt tinie riiddy aud grecc:;, and 'vas
vliverCd over -agaliî by cloud, or uls.

,Ail ni-ght, the surface whid sret C(Ild frolli I ~ . L
was te odur slow auîid steady winid, onlly ilore West-

*rvt.ha is ii siial. Sevcrtal of these iiiiior points stiech as
ivilsil, inoistLure, and ait iuîdefinite I'ook of Qiec wcather,"

ilint 1f aif accustoined to t.s:socitte wi;hm northmeri niglits,
wrwl* eXceptxolxal this Limne.

l the moriîîg Lwi1ig1 t, clonds became Visible. ']',,Xe
lay a lowv batik of 'i -s ct ds (cirro-stralaus) far

;itiig e northieru anud castern hiorizon. Tliie were
lav arlks in ie Soîîtl, shwui iu aves on1 the

ii''rI Iîeril edge . BothI those e.ISi ai iolltll for a Ioîlg
thiîîî diii fot ;eelii t< ll ii)VC îiîxc, but -. IL su ar1ise they

hî,Ït'ga to shift rnpidly. 'ihîcre %vere dcso;Ieouiets
in the northl, thiliait heen niiloted uîider. Mie aturora
Lueh.s tese h1;1d a verv lo motion to the es~te

fte~17,s tit

)l. ti cumlus of ulie " utton wool pretty faîr
111WLth. As Llie lI«Ihit. iir*c.elit-i virruls %lm Vel*e
sveil, exhiiiitiiig doublIe iîîd lias cross hîatell E. ai

W~. and N. W. tW K., or- thereaholut. Lonmg wisps or
-m1U.1716s ta.s ", alsio l;uy towamri ie emst-. JIR he, >fore

silîilise, two Coliiinuis of lleavy vaplor ble1' u onl the
Siiii;Irt! iiil ai.. a silart, ]ac-u N. W. and ol (lC

s. . E "f my poitioni. 'J'lie morthîierîi coliiiii, iilthougl it
-4l. *Wq-! great s;peed ;ut first ini the rifling liass Of iLs Ld

veî1 did mit iuiake unîi t îrorcs The' umasses looked t.o
ris... aui, evallorate. and«Ii<sovet ai ten îweny to eli;îige
'hilre.timi alnd nîloçe ]!'. liv N. ini die hirhier tuants. l'le
"'unllp,*i em C01111111 zoon ucan hav'tausuîîum

1-is.lk, ehîlawmîgîn dlirectioun aid nîîmjviîî lltlv riEI . liv S .

.11111 lu;îd g0tI far do>wî b)v ;à The*wk ' sini rose c<>ppei
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red. The sky was niot brifliant ini color. 1'he change
froin bhîc-gray to white daylighit wvas raLlier rapidi. I;
wvas a cold dawiî after a frosty iiight, an tsunrise the
clonlds betokcnled a. windy skZY.

Vie lVind at Sui.risc.

111 day li'glt the hiigher Cirrus clo'îds showed cross
hiatchied win(1 bars--short streak z by W. to S. by E.-
]ouîg' Streakz W. to B.Tle lower cirru-ts, of tlue cottoll wool
icind, nîoved slowly to the cast, with a tendency that
înighit. ha~ve bBnN ., but -as Lhey were well dowil tov<Lrd.
the horizon it was liard to judge Llheir uce direction.
Thiese Cloiuds wvere the, saine aIs alrendy nîlenltionied iloatiig
iînder the ar-clics of the auirora. Mie wind and surface
clouds (iiioriuing iniist froni the lakies lyiing up the rivel)
caine froiîî the W. or S. W.ý

But ow a ixotabIu tliing lImppeiied. Soine of tiuis miisty
"tlinl Il rising froin the sun thern col iuuîîi alrcady Iien tionlei,
W'aLS ***Ilîrit, by a Solctl uind, and uîîoved Lo the .. b .

or. north, quite seven or ei.ght poinlts hack froin iLs lirst
directi<on. 1 iloted these elhangce-s of miotion hy the stein
of a saplinig ini front of Nw'here 1 sat;- iL, likze thie sinîilar
cîouids to the nortlh, begain to thin or evaporate, anxd like
t.heli did not travel. far, althoughi it înoved quickly for a
Lime. Not offly su, inrir"e Of this 111ufi risingÇ IS the sllnl's
hient~riglcid drifted froîin the south, but risin«o
hielhcr hegan Lu exhibit the Y*. by W. to S. hy . w%'inld
bars, and shortly joined patelles of cirrus clud inarked
inm.ccrel, wvise, floating Lu 1E. hy N. (aniother change of

dL~ctiui.) By 5i.15 .i.the skv wvaS ahnlost clear. zl~t
5.3O aJ.,. inarecs nuils and whlite Wisl)s wr' ont .agai,
but 1 turnied iliu tc, et Warn, being îîenirIv frozen.

.A.holt 3O'lori a..în., t sprcad of cirrus clouds overhiead.
("'îY view wa-L nio% liiiiited) <'xhihited.a very' indy apper
ance, alli eliang,(edl forinl froiiî til-le W tinte rapi.tly (nlow
u.ud again ýsugger Ling Lhe ripaplint, 11mtiOiî Of theC heains oIf
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attroraý.) Ilighi rolling bars Iying alinost E. -and WV liad
a inovemeilt S.E., wvile îîumerous lower cross wvisps lay
1N.\V. by 1N. to S. by S.B., and shlowed soime ilovemlent

N.Ebut these wisps were smnall and mny and seenue(l
tii fijl and back, whlile the whiole mnass or field hiad a
nuo(tioli ahiost due east at a goodly jiace. he forni and
fii!zure also chiauged râpidly, so it wvas diflicult to S;Ly surely

ivilat the comîpotueut îiioveîîuexts aclually %vere. A wavy
tr ipldC appearaulce would grov il places, and again
tiie wisps would be tosscd ini great conffusion. Ail this
time the bocly or field of clond was sailiîîg r4apidly east-

%v'ard. My impression Ou the whiole wvas, hiowever, that
,111 the appearanecs were dute to the body of cloud iloating
b;eteein two 'cross ivinds, Llic upper frouu the N. b)y ŽNW.,
tlwe lcwer curreuit MWý .. by S., orSWwith a "listdif

jlayer Iyiuîg ini betweeui and invn o the east, as the re-
sulL-aut ini whic.h the cirrus Clouds uîlostly Iloatcd.
Jîumciidiately below th Ui pper winds thiere was a dri1f

NuI viîîd, at leat up to sLXirise. 1 ug this by certain
wii1 Iares front the sonutierui clould banik sceîî ini the

early inîoruiîîg, and the behiavior of the JlufWy c.londs Ulat
1,4iZv i iii Uinorningr siinshine as noticed. Ihat it wvas a
tiri wvind I argule froîn its uîot carryilig vapour, anîd

eîîobn louidiets that rose into its inUneuicice. The offly
111îestion îvithl uIe is, could Uhc existence of this southeriî

til1 der current be inzade i.o explaiî te inarkings and
moîtimiîs o? the cirruis cl<îuds albove, ani bearing. to the
east. yet I thiiilk ot Iltretiier, for thie hlil Cumilulus

ve.r4jî î on the iower cirrus clouds we're «cott<îî woole
.qliiiIILUc.s and ciiiiniili plainiy fl)atilig ini .1 îviid cimrent,
whlila Lhe lîigh wiîîd swep)t cirrus clouds w'cre for the

1110ît in udarffly barrcd ai strcak-ed, of w'hichi teir
mos wVl utioni w3s eCvidIlitlV a tireet comipositioni or

(ilit. Stili, iiuthe. rekoning of Litsc winds, 1 1nay lie
miisiiteritetillg the indications. 1ciîgthe elouds is
11t'i' t easyv Uiugi, exejipt in tileir hrond ;sel. Cer-
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taiuilv there -%as a surface wind blowing snxokze to ~
diflèrent point froni any of the clouds above; and the
clouds w-ere of at IeasL tic kinds, and liad twô distinct
directions ini well zuarked Ievèls. Mr, nîy, therefore, be
quite sure duit Liere wvere several currents of wind one
above, the oLlher: AL 8 o'clock very littie cirrus clouds
w'ere visible. Lirgre low cotton Nvool niasses of cumuilil
were sailing rapidly toward dAie suni-lover surface wind
stili frozu the Mr.ý-b11t weathcr Conditions dlistinictly
chancd. Itwsabrifliant iiiorinTc m;s i til nearly nooi,
Nvliezx it clouded ov'er and cme on aî snow flurry, wvhiclh
did nlot last long. A fewv.inuites after i ).111. it cleared,
the cuniflus clouds driftinc, to thie S.E , The higyli cirrus
clouds w'ere stili far above, and stili cross batchied as
before, and hieldl their course e-ast. They con timied on ini

this way for the afternoon, whien seen, and on Siniday
following, but tiiere was, no noticeable renewal of

TuE Tt!.rEES 0F MONTRESAL ISLAND.

i3r F. C. ]ESm liisoN, MA

"Exiginis spatin variis su~d fertilis hierbis."
lits flnwers coitiess, LIio its acres fcwv."

Aliott imir a resiiry 1~o Ia s~% I vrit(cu <'ver ie greetiliot.%e or tise famut:s-
I)rW r ziii::tir uf *Tite W=11.111 Cn.sc" Itli. tàVirgil. liedcilcd anyo:oe to ilit

omît i'vh<rc. Smd <1i.

Felora se-31îs Lo have broughtI Ont lier 'orks ini irer'
sitcessîve volumes.

I. M>ains Wiviolit leaveýS.
IL lowers Witi verig1 cil lea"cs.

I [I. l3lossoun im x wers %vith it-e m lenves.
f By ", Illossoliiuîîg 1111crs - is ille-.uL 0103C %Vitthp"l and sp1

instcarutt ùdi d~

Tlese Llire kinds of planlts tre distincet in every respeel
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tho cuiriotisly blending iuito onie another, and ail Iollow
the pcccmndm athemuatical series,

So )îIVl]ltxis follows the series
<i < 1 y .,* -1' ) Î

lIî<se two series togetixer -2riovc the existence of' a
(î114ur wilo knew,ýi Algrebra, ; %which is (good, as nloko-

Ia.'h1ge~. Ilxethuxiks, iS of Practical illportance excepL ilU SQ
far as iû teaches' us soxnething about 6iurselves or God,-
ti' latter colncerîîlilu rsls tAie ilost of the two.

VOL. J.-1 E RNS.
ile w.-mrs fc Ilse i % :vsll, 3 frlis have no sucls-ozly sipores-lt
Ïu i :agiàty liaird tu o a-aa

Ties re 1101. fifiigeious Lo Canîada -a Specimen or two
uvbe foitud int the blot biouses of the ruity.

T1i1;E CoNEIMEARERS.

Aluies Alba-Vhite S)ue
A. ]3alsanea-Balsaîn.
A. Calladenisis-icifeîuock.
A. iRbaRdSpruce.
A. Nigtra--BlI ac S)rxxCe.
Jiinpet naa-Juniper.
Jarix A~rcn-:rb
iiius divaricatt-Labrador i>ine.

I 1111 reUIOa-ilCdPille.
E 8trobtis-WThite Pille.

Thitja occidenfialis-Ce(Iar.

V. 11.l

Vauutains ino treces such as the I)racaums and Palis iii-

VOL. III.
( 'tiiitýtiiis trees beloxîgixig to (1) Tfhe Cathin bearers iii-
ddiin A. The WTi1Iowv. B3. i'opnxs. C. Birches. D).

(Iks1c. 14 Wýr.,linuts, and (2) he k\ettles. (,à) The Ma-
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pies. (4) The Rues. (5) The Liiidleiis. (6) The Pulses' or
Butterlies (eunos).(7) The R~oses. (8) The Olives.

III. (1)-CATKINBEA1IERS.

Or t'Little Ptussy-Cat bearers.".-PFr. Uhaton.

A. WILLOWs.

Salix aiba vitelia-Goldeii Osier.
S. ainiygldaloides-Peachel-leaved Willow.
,q. iBebbianaz-Bebb's 'Yi11owv.
S. discolor-Glaucous \Vil1ow or ]3og Willow.
S. 11iuviatilis-Saud-bar WViIlowv.
S. fragilis-Brittie MWillow.
S. Iiucida-Shiiiiing \Villowv (Briglit-eyed Salix.)
,S. ]igl'ra-Black MrilIowv or illae-k-eyedl Salix.
S. Warii--Ward's Wil1owv.

B3. POPLARs.

Populus alba-MWhite PoI)lar.
TP. balsamiifera-BJaIsani 1oplar.

J.' gru3ddeuat.-LagetoothIe(1Aspeii.
P. uJo2h1ilifera-Cottol XVoodi.

P.DIu]iea, 17a2'. caindicauis-3ahni of Gileadt(
Ptreinuloides-Aimericani Aspeni.

Iti my day this trece did nearly hiaif the wo'k of te school-
niastcrs iii Eîîgiand. The lcacixmstcr of 'Marlborough short]y bcfore
I taiight tlhcrc %vas i, mniaiikin immmcd W'ool. The boys callecl Iiii
,«ci 1 ry Offl DoI"(1lr. HJawkins of Eton it wvas, said Umat

%vhcn iàpb)ozrn f0, llcavcn by Chermubini lie voifld lie rcgretting ail te
wvay iat there wma nothilig to, flog.

A. "rdsMutiuAdr

B. Ititeca-YelowBr.
'b. lJI)ICa-.I'-)ak< ]3irc.h or Camoe Bircî

B. popul ifoli-Auria Wiite, 1ircl.
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Car,,piniis Aiiiericaiî-l3lute Iec
Ostrya Viiuiiica-Iroui Wood.
Quercus Aia VieOcal.
Q. iiiacrocarp-WhVite Oak. 13ur Oak. iMossy cup).
Q. platanLioides- Swamnip Whlite Oakz.
q. ]iibra-1Red Oakl.

Q.veu ti a- Black Oak.

VOL. I. (AP1'BNDIX)-WTAL-iJIUS.

A Spaxiiel, a WVoman and a Waliit trc

The more yoit beat thein the botter thcy bc.

Carva ,tlba-Sliell-b)ai-k Hickory.
C. amitra-Bi tter Hlickory.
C. porina-Pignult.
Engus crgn-Be.

J gans ciiiei'Ca Btitteriu t-Gre)y.
îlr e. Irussell, of Pied (lut Mont, Montre-al, showed

me at Lree wvhich he said -mvas iieibler binterîîut nov w'aliut
b 1)t perlîaps a hybrid between bthe Lwo. Archie Rlobert-
çonl, Of XVestiuiotitt, another grood authorit3', agrees witli

SI ha-ve provisionally nanied it Juglans Trusselli or
'i Walbuitterniut.

Dr 1'obert Camupbell, to wlhom I owe ait tîat, is of any
4ailue' ini tis list, is du. ous about it.

VOL. II.-THE NETTLES.

This order contains the I-Iemp-tlîe great Neck tie tree.
'~ cRs ocidntais-ugabery,(ab Colonel Crawford's

a1i'ivcr Lacinie Road).
1711111S ilinericana-. ViiLe Eliii.
17.L fiîIva-Slippery Il'lin. (Au exc~eit Itibricajit for

î U. 1? Mink Eh (At auld ucar Col. Crawvford's,

j.nwp(r Lachi 
e 

ltoad )
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VOL.II U

[,et " Ru for ReinenîbraLnce -rciid those a.bout to nîarry of
Schillrs'-

" Short the XVoohîg, Long the RuieniL."
Or Of P11nchl's, ci DONT

Xai thoyl ui .A.meica uinPrildvAsh).

VOL. 11.-TH-E MPE-A1IAB~

\Vhat Christian Grace Uic Maple can eclipse
W~itlî Swdctiness llowing froin its bieeding lips.

.Acer dasycarpitn (roîighl-fruiited)-Silvei- iMauple.
Acer iieguniido-Ashi-leavedl 21aple.
A. Peu nisylvauuicu mi-Stiri ped M1apie.
.A. ru 1>rn -i-ed Mlaple.
A. sacaiu -Sgri\apIe.
il. saciAhariiiin-Ilock i\Iaple.
A. siat--oiiainMa 1>1e.

Tilla AnrcuaBswjd

lie E-rtsuda1 t1111l fis 'ý Ittatgi-Ir-N lita r Trcc. Viinvgir utis cl tu Lu ti.ntt. of Il
blossoi,, bark unis twigs lit I:tr:I

liis typhina îuoy-tg or Siiiuîaeh;I or Niniegaît
tree. Fr. Vinaigrier. (Ilucie wvas once ai «Vinegrar Factury

necar the Chamups (le Mas, MÏontreal, where il. was made
froi fruit and twigs of this tree.)

III .- P LSES-B UT '.i,,LES E um iNOSE

lioiîia s tt j)(acaCia-Loc ts.

11L. coaUauuu Loctust.

The bonnie Rose hlcw, ad] ycaLring for Love
'Jhi llonety.hee 11ciw antd kissed frotn above
Fat kidies to sec Titat qooste prcscieit, I.'oier
ÎN ade the ]?iowcr for te l3ec anti te Bkec for dite Flom~ et.

-Fions G"oùtl1î, by J?. C. i;,us'
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Alinehuichier bot;ryapitn î-Shadbush.

Crtis-cigtl Cocze-IaptirTorni.
(2.(~rs-glli---~oespu ho rn

c2. Molls-lled T1hor'n.
pl.u>ilCtata-Yelo'V .IIaW.

~ n~uîdio1a---(Iad nai'Thorn.

e ''oîcnosaBla.k;hoiior Pear Thiorn. (The Irish-

Tliert, irt.q i>ele.q of hlawthiru i the ro:tt betvCai te iveli tot $0 favorab1y

kilbiii vs A.nrcî;-1 Nuuiioptl vlMoir.11

P. ~î îîylvaIIcL-jedcherry.
1.. \Tjrgilicu-.Clioke Cherry. (\Tery haiidsomne as at

litile true, more often a shrub.)

Py rts AneialL~fui anAsh.

LI. Coronai -Crab A.pple.
Il. Maltis hybrida-Apple. (0f this IAiere are ditiît

Svarieties and Subvari.te.
Pj11. Seroia-Bl1ack cherry.

IHI.-WIIGII HAZELS.

1 uanielis Virginic;L-WiLeh H-azel.
5 « Tue Divillînç Rlod IIa7eI-iy n1d îuffiI. '.%r. JfrpIl;irsi. or iqicti. the iil koni

utviierutrv the Alexnatdriti, c:tc.,-sIiys lie lia:s tiuver falIecI so Ilnd watcr wili Il.

in te laLnd or the olive alla Phig;
Aitbury înle.deep in Mie~ \VhIat.do-yer.callj ~ ~ a un the Thillîjg.

«< Fraitius in silvis piuklcerristi- " Not Liongiit~ so iii humnes.

~ 1' î,gîaBIaeI Aslm
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CATALOGUE 0F (' ANAIIAN PLANTS.

CATALOGUE 0F CANADIAN PLAN'Ï'S, PART VII.-LICH-
ENES AND HEPATICAE. By Jouzç MÂcoux, II.A.,
F.R.S.C., Naturalist to the Geological Survey of Canada.
Ottawa: Government Printing- Bureau, 1902. Price, Ten
Cents. i

Tlhis volume, issuied under the direction of the Geologizal
Survey of Canada, will uc heartily welcomcd by botanists dt
world u%~er as a valuable addition to, the scieiltific stores of tlue
Northî American Continent. By tVils publication, the veteran
author acquires new laurcis as the Nestor of thie botaitists uf
the Western world. It is pleasant to note how cordially bis
felluws in tlie prosecuition o£ this branch of zcience have rc&
cognizcd Uic- serice heelias rendered to it by affixint, bis namec
-u a large number of the species described. in this volume, andi
thuts lus ic.aluus norh becomes honuurably commemurated and
perpetuated. The distinction hias been well earned by the
Heruilean labour whiclh lie lias s;uccessfully perfornied, Cie
resuits of which are embodied ini his reports to Uie Goveriu-
nient of Canada. The list of flepaticac embraced iu thls pub-
lication 196 specIes and 7 varieties-includes Uic catalogue
of 165 species already reported in 1890, as determined by
William Henry Pearson, altixougli thc latter are, many of
tîxeni, classed differently. Only one of the Hlepatica.

.lIsu>s.1acuuitii (Howe), is described, because of its being-,
liithcrto unfamiliar tu students of this department o! botany.

The Lichens repirted nunîler G14 species and 119 varietkùs,
of which only one species and tliree varieties are described,
fromn which wc are to conclude Uiat Uic rest have. boneri pre-
viotusly identifled as occurring ini Canada and elseiduere.

Ncarly one-haif o~f Uic volume is taken up with additio:as
to tMe llst of %Ioses, paiblishied ln IS92 by tie Geologicai Suir-
ve-y. The number previously catalogued was 053. This nuni-
ber Is now raised to I.9,besides 77 sub-specles and varletirs
given in this volume. A nen, Genus, "&Bryo Brittonia," is
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dcs,ýribed, embracing a single species. There is also furnisbed
a description of 116 other species, 22 sub-species and 15
for a large number of the liabita-ts varieties, besides new
species reported in 1892. Doubtlesqs the science of the future
will make alterations in the determinations here given to, the
public by Professor Macoun, elevating sub-species and varieti..s
to the dignity of species, and perhaps combining into one two
or more species counted distinct ini this catalogue. But any
changes that may be effected in the ranking of the large
inaterials which he has accunxmnulated, wilI flot lessen the valua
of the -%crk hc bas accomplished, or detract fromn the obliga-
tions under which he bas anew laid the scientifie world by this
12st contribution to the Natural History of Canada. His many
frîends will hope and pray that he may be spared to complete
his work, by giving to the public in good time lists of the
F-ungi and Algae of the Domninion.

The Govcrnment bas done well to offer this report, witb
paper co'ver, to those interestedl in the subjeet, at the low
rate of ten cents. AlU.:Etudents of botany should order copies
at once.-R. C.
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CONTRIBUTIONS TO CANADIAN PALAEONTOLOGY,
PART Il.-ON VERTEBRATA. 0F THE MýID-CRETA-
CEOUS 0F THE NORTH-WEST TERRITORY. By

(Iioraurg) of Ilie 'Surcry, and LAWiiELNCE M. LME

the Mid-Cretaccous Pauna, by 1-eniry Fairfielti Osborn. 2.
Newv Gencra and Sjiecics from the D3elly River Series
tM lid-Cretae:eouis) by L.awrence M. Lamibe.

This publication of 81 pages is a sequel to the late Prof.
Cope's article on "*Tle Species froni the Oligocenc or Lowcr
Aliocene lieds of the Cypress Hills,' and in it Mr. Lambe gives
additional proof of bis rapidly extcnding vacquaintance -vith
Palaeoiîtology, which lieha lia e niaking his specialty.

The first twenty-two pages are dci oted to an introduction
by Prof. Osborne, whiose efficiency and gratuitous services to
thie Geolog-ical Survey of Canada, are lieartily ackilowledgcrd
by Dr. Robert Bell, adnministrative hecad of tie Survey. Prof.
Osborn. as Citrator of tie Departnicut, of Vertebrate Palacon-
tology. of the Aniericnn Multseuiin of 'Natural Ilistury. New
'York, lias sl)ecial qualifications for su ing auithoritative ad-
vier. on ail quecstionîs lîearing on Vertpbrate fossils. This %vorki
lie undertook at the request, of taie late Dr. George M. Dawson.
I'irrr:or of the Survcy. In lus paper, 1-i outlines Uie general
clîaracteriztics of the fauîia of tie %ti(I-creta:ius formation.
The question lie lias souiglîit to settie is the age to îvhichi the
fossil rcniaiiîs of the Belly River series of roulis j» the vicinitY
of 111- Deer River, Nortlier» Alberta, beloiîg. Mr. Lbamibe made
rollcetiotis in tie years 1897. ISOS and .901, whlui have added
niatcri.elly to the data prcviotisly procuired, by Dr. G. M.
rlawsoîi. MINr. 11. G. %IçCoiinell and Mr. J. B. Tyrreil, for deter-
inining the Ccology of the region around Edmonton. Dr.
G. 'M. D)awsoit lia<l, witli thîe niaterials Uic» witlîin reacli,
assignie' tCe Delly Rivc.r rochs tu a later age, rliniig Uxei
with the lair.inîle leds of Converse C.ounty, Wyoming. as
lppier Cretacerous,. Prof. Osborn institutes a detailed coin-
parisoli betwecii thîe two seriées iîanîec, and shows that. the~
prevaihing types of the ren.ams ot «Verte-bra.te animais, in thr
Dlelly River rorlks have mlicli more in commuin witlî the Moii-
tanla or Mi.rtcoscsries. Thie four suiecies most iunîier-
olusly foid ini Uic serie.s, linder cunsideration are 7c.eludinali<.
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jf< ~a4x«uIafçuitalodoia(i and Ccratopsict ; and- there are
miany more of these species in the Montana than ini the Lare.-
iiJc series. Ris conclusion is that tic BeIly River formation
is older th-an the Laramie, flot only because the fauna, wvbich
it eniboffies is more ancient in cliaracter; but also because the
animnais belonging to both series seem to have reaclîed a. higli-
c: dlevclopment in the Laramie than in tic BelIy series.

3Mr. Lam>e's contributions to the present publication gives
(lctailed information regarding the fossils of the l3elly P.ivcr
series. The species collected belong, foi, the nîost mrt, to
thec class RLTIA. They occur abundantly andA.n an eýccel-
lent state of l)reservation. Pive species of !lixc<*.ý are slîoî%vn
frst. Lwo of tlieii being new: .ccne IIi.4.,and J)iphly-

<,iî.~1rnqrîs1i.,belonging to a ncw Genus, DmrxîïoniuS. The
3xî~ciAare represented by but onc species, Scapher'ion.

icrus. The P.io.IAEare also represented by only a
singlie species, ('imailiaxaurî,.1I«Izlx The Cmîo. family
Show 'rrioliyx (<îrccîfux. 'P'. r<zç,<zn.lx, Akwrux lilicohztuxl, .1. vurio-

Iépx Ycrunklu triminx.- a new Genus ann species. TliO
Jbnc1ci~'JAJ.A.fanily is rcprescnted by Ca~p~sui.

a lui. i1. ils, 'I')o!i',f ',,, iîtc 'rrrll : lluîîil i.q. anil Ihf 1-
,uurî;*lx ,rrqxî. There are two specîes of l)îcîxçoioxý, Dln-
lisitliii lîqridu¶{lt. and I.>. c.-rjlaîza1ui.'i. belon-rin- to the Di-Nosýi-
ja% A new sp)ecies of Ornithîomnius, is 0eotd . ,ilu..
Threp species of the StegosaurtidacI.t nrc given, 1<lwiwiri
<*oxaig.' P. zixprr. andi anîong them tfr>epm Insù1l3, a flewi

sîjecies of a. new Genus. The fainily ÇEIIAT01SîIDAE is anc of
the inost iniiortant of those included in the Belly River
roels. Tliree of the species reported by Mr. Lambe are new,

M,'loisDairsozdi, in honour of the late Dr. G. 'M. Dawson,
Director of the Geological Survcy, M. .11dnis . Ikilli,
iii loitour o! Uic present acting Director, Dr. Robert Bell,

Thrce new species of u~nooTA are described,
irituo.(I'frroprly.-) ,Sclirliiii, named a! Ler at former Director

et the GeologIcal Survey of Canada-n muiawi:zalus. and 'J.

Mlr. Lanibcs paper couchtîdes %vith ai description o! two new
r~eisof fo:ssil 11nnmn1nials, I'lillîdw<,

I)CII't-lo! Pz..the î.-I.lcî».Of The
11(ernllitio o thse peresrests, uplon tie fossil reinains

()f teptl.-in the former case. the first molar and tic fourtli
lîrolat-r avc preserved :u ic latter case, the typte is repre-
Sentecdby a sîmîgle tooth. a preniolar, ]îaving two slighîtly

rovrgn otg.
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Figures occur ail through the paper, showing details uf
the several species described in the text, and an appendix is
added, containing twerty single plates and one double plate,
admirably figured and finely printed, in which the Ieading
features of the several specics are seen differentiated. The
publication cloes credit to the department issuing it, and can-
flot but add to the reputation for careful investigation and
solid thinldng oZ Mr. Lanibe, whose good worlz it raal:es
linown.-R. 0.
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DAY

3
4
5

.6
7
8
9

20
21
12

SvsDAY ... 23
24
25_
26
27

19

22

23
24
25
26

SUsNjvY....27
29
29
30
31

3Ican5 .... ..

28 Yearsmeans
for and including>
11is inonth ...

THERNUMETER.

t 1

64.2
68.2
63.4

67-8
6-7.2
75.0
70.5
66.9
64.0
68:5

73.7
64-3

57.*3

6_ç 8

68.

63.9

66.7
73.0
72.5
73.2
75 2

67.35

68.84

Mlax.

74-0
75.6
6g .3
75.2
7J .2

77.9
71-2

77.0
73-0
72.0
78.0

8Z.0

73.5
68.0

73.8
75.0

73-8
62.8
67.3
70.5
75.7
76.2
77-0

,2.0
80.2
80.4
82.9
86.o

75.07

77.28

JMin.

55.0
59.8
6o .5
58.s
64.0

55.9
63.2
63.~2
67.0
60.4
55.9
57.5

62.,s
66.8
57.8
54.5
54.0
55.--
57.0

6o.4
_56.2i
.S6.o
56.2

6a.o

66.o
63.2
62 .8
65 .o

5 9 .63

60.79

Range.

19.0

8.8

14.~2

22.0

22.3
20.0
z2.6
16.1
20.5

18 '
15.6

2'5
îS.6
28.o

23.4
6.6

11.3
14.3

15.2

10.5
14-2

20.1
21.0

25.19

x6.49

*- BA&RONIETER.

1 en

29.87
30.2 2
29.89
29.94
29.87

Zc.o6
30.05
29.91
29.89
29.90
30.06
e09.93

29.89
29.*88
29. 65
.29.83
29.74
29.9%
30.04

29.87
29.76
29. 9;
30.08
30.07
30.10
30.dr7

2.).85
29.97
79 g8
30.01

29.936

19.898

Max.

30.02
30.17
.30.08
30.01
29.92

30.22
30.12
29-97
29.94
30.00
32.13
30.00

29.94
29.94
29.78

29.90
30.09
30.2

29.93
29.83
30.02
35.14
30.10
30.2
30.13

30.02
29.91
30.02
30 03
30.05

30.0z

Min.

29.82
30.02
29.;9g
29.89
19.85

29 92
29.95
29.84
29.81
29.7U
3-.00
29.87

29.84
29.82
29.56
29.63
29.59
29.71
29-93

29.83
29-71
29.79
30.02
30.04
30.07
30.01

29.81
29.*8s
29.92
29.93
:9-93

29.85

R2nge.

.21

.29

.22

.19

.13

.21

.23

.13

.10

.2

.22

.25

*31.38
.19

.Io
.22
.23

.22

.12

.21

.10
.10

ANALYSIS 0F WIND RECORD.

Directi3on ... CAL.

Nlls...... 
8

-54 709 54g 6;5 1155 1959 2094 1224 ________

Duration in brs.. 63 78 70 80 l03 115 133 1)7

bcan vclocity.... z2.6 9.1 7.8 8.4 21.2 17.0 1 157 12.3

Orcatce. nileao in ontbouriras 4G on the lSth.
Greatest velocity in susts wvas W on the 15tb.

Rcsultantmilcao, 2..
ltultant direction, S. 6, W.

WVIND.
$MNca2n

relative
humid.

l'y.

67
58
87
62
Si

55
79
75
81
6g

67
71
83
74
93
74
72

73
97
3
86
84
70
73

g0
71
71
71
73

74-(1

72.8

Melan
velociîy
in miles
per hout.

12.0
23.3
9.7
8.4
6.9

20.2
26.3
43.9
12.8
23.2
13.5
18.3

20.5
14.2
24.9
13.9
22.0
22.7
3.6

19.7
8.4
7.2
6.5

11.0
10.3

23.5
20.7
5.5
7.U

7.9

22.42

32.92

75
92
20

30

28
8
13
70

97
Is0

51
61

61
00
92
30

00
22
40
46
89

65
96

84

56. 5

59.0

Total milcagces 9,243.

Barometcr radings rcduced ta sea-liivol and

tMmiof bi-hourly rcndings taken froua
solf-rccording instruments

1 lunaidity relative, saturation beinc 100.
3Mcan or observations at 8, 15 and 20 hauts.

î21 ycars only. W 6yoars ouly.
Tlîo greatcst hoit wam 80.0 abovo zero on

te 3lst: tho grcate8L cold was 51.0 abovo zero
1on tbo ri th; giving a. rango of toeporature of 32I

I ;~
-~ x

r

0.25
0.03

r

r

0.01

0. 36

0.76
r

0.04

C.04
0.17

LEOD, SUPeriendelL

u2

o4 2

0.00

0.00

0.03

0.00

0.00

0.00

0.94

0.00

0.14

DAY.

6.S
7H&

.....SUN>AY

Geral
direction.

N.E.
NJ. E.W.

N.E.
S.

Wv.
N .

N.W.
N.W.

W.
Wv.

N.W.
'v.

S.
S.E.

S.E.
E.

S.S.
S.

s.W
E.
E.

S. 6« IV.

Warmest day was the 318t- Coldest day iras tho

l ighest barometer roadiniz irs 30.17 on tho
2[i: Iutvcst barornotcr iras 21..56 on tho 15tb;
giving a range of .61 inches.

àlininium relative humidity obsorvod iras 40
on the Gth.

pain fclI 0n018 deys.

Thunudcrand lightning on tho 7h, 8tb, 151h,
17b anld 313t.

Solar halo on the l3th.
Liat.r Corons on the îStb.

N. 1 N.E. 1 E. 1 S.E. 1 S. S.W. W. N.Nv.

2o0..... »41,AT
21
22
23
24

25

26

30
31

S2B Yc:trs nieans
for aid including
this month.
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DAY

3

4

7
8
9

SU4DAT .... I

X2

,13
%4
15

17

28
29
20
21

.23

24

25
26

29

30

Means ...... ...

27 I'c2rsmcans>
for and including>
th!% monh ..

THERMUNIMETER.

Alean.

71.2
66.7
72.6

67.8
66.4
69 6
63.0

64-.
66.7

68. 1
58. 6

66.o,
60.3
59.2
58.4

61.8
03.7
63.0
,5g.6
6z.8
64.6

68.3

63.1
63.4

67.0
71 7

64.89

66-71

Mlax.

8o. 5
7%.0
8o.8

74.2
73.6
75-9
65.3
67.2
72.0

76.1

78.0
62.3
70.7
75.6
66.4
66 4
(,52

68.g
72.7

63.8
70.8
70.0
7S.4

77.8
77.5
69.-Ç

;6.8
79.*0
8o.îx

72.42

74.97

Min.

67.7
6.1

62 .5

62.8
56 S
63.9
57.9
50.-7
,58.o
53.0

66.o
5ç5.6
5.9
52
55.2
52.0
50.6

53.0
!5.1
.Ç6.4
57-5
53.5
56 .5
55.5

57-5
04.5
58- 4
51.7
56 1

.90
62.7

57.48

58.83

Range.

8 .9
28.3

17.1
12.0
10.4
10.5
23.0
23.2

12.0
6.7

23.6
11.2
14.4
25.6

25.9
16. 1
25.3
0.3

17.3
23.5
215.9

20.3
23.0
11.1

20.7
20.7
21.0
17.4

24.94

z6.i4

.à: BAROMIETER.

34ean.

29.91
29.91
29.82

29.90
29.87
29 64
29.62
2.7 .7
29.98
30.05

29.79
29.99
30.10
3D.00

29.56
29.81

29.78
2P.S.;
29.96
29.79
29.76
29.90
30.07

29.98
29.83
30.03
30.19
30.21
30.11
29.95

2.992

29-941

7112. Min.

29.92 29.89
29 93 29.89
29-89 29.;6

29.96 29.73
29.96 -29.73
29.73 29 53
29.67 29 9ý7
29.80 29 65
30.12i 29.8O
30.13 29.94

29.94 29.70
32.12 29.d0
1o.28 30.04
30.06 29.94
29.96 29.89
29.91 29.80
29-.87 29.76

29.82 29:74
29.90 29.79
30 00 29.9D

30.112 29.80
30.22 30.02

30.06 29.88
29.88 29.78
30.12 29.86
30.23 30.12
30.26 -30.16
30.29 30 02
30.02 29.84

29.9 qs l 29.83

.03

.04

.23

.23

.15

.10

.14

.3X

.29

.24

.31

.14

.12

.07
.1l
.22

.07

.1
.10
.29
.07
.22
.20

.18
.10

.26

.10

.27

.13

ANALYSIS OF WIND RECORD.

Miles .. . . 548 652 326 8105 E 2477 1310 1807

Duration in hrs.., 7 77 - 66 31 X 113 107 212 165

blcan velocity. ...j 7- 8 .5 J 4.9 1 6.6

(3reatest inilcago in ii oour %ilas 2v' on tho Gth and 2Gth.
Oroatest volocity in gusts 'vas 25 on tho Sti and 26th.

7.7 113.8 1 2117 j21.0
Ilosultant nilc.igc, 2Z709.
.lesultant direction, 85' E.

j Mtlan
relative
humid-

ity.

93
92

74

6t

79
79
83
73
76

Si
79
64
70

77
63
66

64
7Z

71
92
79

72

69
78
6à
6;
7;
71
7,

74.6

73.5

Total milengo, 7,194.
0Barosnotcr rcîuliîgs roducod to soa-bovtl lUI-J

tcînporaturo 320 Fahronhcit.
t Mean of bi-hourly rcadings taliont froîn

solf-rccording iinalru.une,ç.
1I luinidity relative, snturation bcinc IIL.

Mean <'j observaîtionîs at 8, 15 and 20 ;tours.
'r12l carsoiily. îl16 oars only.
Tho grctteqt lîcat wa.. 80.8 abovo zero On

tho 3rd. tîto grcatest cold wvas 50.6 abnvo zero
on thol7tlî; givilîgî range of tcwporaturt, of S9.2c'

Mean
Gecral velocity

direction. in rIUs !
per hour.

N.E. 6.5 (%3
N.E. 4- 1

S. 9.8 70

N.E. 10.9 77
S. 5.0 54

S.WV. 2o.S 36
N.W. 14.8 57

WV. 8.4 O!
N.W%. 13-9 96
S. E. 9-3 53

N lS. 14-5 13
.\V. 26.0 30

N.NV. 13.1 98
S.W. 36.6 6o

N . 8:9 26
N. %V. 7.5 83

N.. 22.0 91

N.V. 72.2 97
N.W%. 7-7 84

S. 5.7 59
S.%V. 11.7 0
S.W. 11- 7  92
N. 10.0 3 ;

N.E. 9.2 97

W. 6.o 84
S.WV. 26:5 63
N.E. 6 1 89

E . 3.2 92
E , 1 3.6 fil
S. 4.8 9 D
S. 7.8 73

8,5* E. 9. E7 6,.7

... 1201 6l

r

r
o.06

r

3.60

~i2

DAY.

0.95
0.96

0.00

0.00

0-36

0.3

0.00

0.«00
0.02

3.60

IVarincqt day îvas tho 3rd. Coldost day wui the
l7tlà.

Ilighcsr. barornctor x-cading was 30.26 on tho
291î; luwcý,q baroiuoter was M.57 on tha 7th;
giving a rango of A9U inchocs.

liîîisnutn roluti;-o huxnidity observod was 43
on Liic4th.

Bin fell on 12 days.
T"iunder and lightning on the lit and 2let.
Liglitning on the 31it.

3 ..... SUNOAT

6
7
8
9
Io0.......SUND)AI

2
23

14

26

's
19
20
21
22
23
24Ç......Sm c

25
-26
27
28
29
30 . SNA

...... .. uns.

C27 Veoir% neans
<for and including
<1his inonth.



ABSTRACT FOR THE MONTH 0F SEPTEMBERt, 1902 i
Meteorological Observations, MeGi College Observ.itory, Mlontreiti, Canada. Hieigit above sea lave], 1S7 teel. C. il. lIcrLO),a .SupcrïntclceL

DAY

4

20

33

16

.7
35
:9

20
2
2
23

25

27

.9

mSVz 2m0aj

for 1a ct.22t
22smoi ...

THERMUSIETER.

1
M*can. Max.

C9.7 74 o
64.9 72.8
<5.0 7:.6
61.o t,6.9
53.3 59 9
Se 05s.b

Ej.6 72.1
63.3 71.5

fi. 75.9
55.7 (6;-7
59-9 4g.o
6 3, 71.5
57.2 63.5

51.2 57.5
,St.o 63.8
53.S 67.O
(09 712

39 <66

(s 64.7

6
S-3 j74-9

111.9 69ý.0
65 o 7..
509 6'25
47-.8 s SS7
S3.7 f57.S
05g24 j69.3
64.8 67.3
(64.6 7;0.8

(02 66.6

60.17 167.47

55.59q 65.53

Mits. 2 .

66.5 7 5
C9.2 2.6
56 8 15.8

512.5 24.4
460 139
44.1 2.5

.55..8 26.3
55.0 :6.5
54.2 2t.1
4V 6 14.1
48.s 20.5
53.9 37.0
502 33

44 S 23.0
45-5 2.
46,5 =0.5

51.1 15.5
-6.: 3=35
55.9 8.8

575 17.4

62.1 8.7
'440 25.3
38.S 16..;
43.5 23.7
57-2 22.2

6:.2 8.1
60.2 1o.6
55.7 10.9

12.74 247

50 91 125.63

29.73

30.11

3023

29.94
29.9%$
=9.69

29.06
30.02

29.97

30.15
30. ab
30.27
.30.32
30.22

3;0.21
30.27

30.19)
30i.02

30.E4

326

30.0:8

l.122. j Min. JRmo7 c.

29.8 1 = 9.73 .03
z9.95 29.79 .29

30.00 f 29..27 .2

30 9 29:.E6 .43
32-33 j 39.21

3à.1% 29 S; .G
30>.04 c9.9 .1
2991 95 3

30-06 :.' .07
30.21 30.03 -03
1903 29.89 .6

3022 30 05 .17

3.6 30.27 .09

324 30.17 .07

3-27 30.10 .17
30.1.0 zg.t$6 .14

29.96 29.7;5 .3%
30.26 -.9.56 .4ri

3.9 29.97 .2

=9.97 29.76 .2

29.76 z9 71 .05
=..6 -. 9.76 .20

29.S6 2P.G69 .37

0.0 9922

ANALYSIS OF WIND RECORD.

.~cco.........~NE .gS. S

D>r::tion in hr$.. 53 6 C-4 2

à%ln1.3;.. S. 9 7.5 42

G=tst ile0 i on ur 'ras!! on he n1.groites-t vooi na ous was on 2nd.
Itc$11112.1t miUcgc, 1.145.

i:ýesnltara direction, S WS W.

rchtivc1
humid-

iWy.

93
64
72

7

73
80
77
3

73
73
83
52

8_ç
94

95

71
97
90

91

81.4

7 6-4

Totalu :ilc3 rc, 5.,517.
* 1amo::ier r=odinr:., rc.quccil to eca-te-rcl ind1

tempcrntura32
0
* FabrcîltciL

tMe::: of Iii-boufly rendinss txit-i fru':n
çc-rccordir.jc ins::u:nentu.
1à Illumndiiy relatire. .Soturatin heinz ,%

Ir-in of obseva:tions -% a. 1-5 i nd 20 b-'nr".

. ¶21 Scanq on ly. 1 16 ycojrs, onlv.
The sgrc:aYcL lient was 5.9 :borc zc.-A en thxe

9.,1. The rrattes cold ~çs~. hv er"n :l:c
.irvnzarwago of tosoperaturo of.~4

'%a.neat dly rma- <t 1et. CCIdcL day wus the
1111.
1Iç}igh-s bammcier reidinir =a 3d-i. on the

171àî fr. lti ler2t#.flCrr ira. 2.2 <on theo $Lb

Minimum relative bhwnidify clàçcrred wras 46

113in Icli on Il :loys.
ili-.bnw gin f eth ii 1::1g:.

TL...r r' ichlinn on the 2>r11.
14'htnirg on ilho 7Lth.

N'. D %V 26: £7 -3

-.W B. 3 . -- -D Y

S.W. 23.2 *30 0.3. .3

7-.3 9 .. .... S

S. 2L.0 58 0.53 - 0.53 7 ......W...

S.WV. î. ~ o»03
S.W. 13.2 7S O.U4 .. 0.04 go7- ..'.....

S. o4j3 0.3 3

.S. W. 23 94 .........
19.w. 7. 93 .... .. 15

1S. 20 72. . ... I&
20 ... .... 87

4.7 4..

N. :0.3 00 o: .* 2

S. 2.8 c0'O 5 .r ...........
SV. 1.9 cO .5ocI2

WV. 5.9 03 *4 o6 3
N.. 9.2 74 ....... Z4
E. 7.7 <,9 ....... 7

S. . .= 0. 0.17 0.17 2j6
S. 3.7 00 0.01 00: 2;

S. 4.3 0* .. 0.00 .1... ....

N. E. 9.5 02 r . 0.00 30

SS2.91 .................

~ UÇf i S Vcrg -ncal%
22.52 3.23 ... 3.2s for and1 induL-tlin
______________________________________ <hig; fle122h.:7--



ABSTRACT FOR THE MONTR 0F OCTOBER, 1902.
Meteorological. Observations, MeGilI College Observatory, *Montreal, Canada. Height above sea level, MS féet C. H1. -M\clEOD, Sup cri niendent.

DAY

3

SUNHOAY.5
6
7
8
9

10
21

23

26
27
25

20
21
22
23
24
25

SUDA . 6
27
28
-9
30
31

l 2

28 Years mcaris>
for and inclu1ing>
tbis imontli..I

Mlean. Max.

60.4 6j.
52.5 36.5
52.3 59.2
46.2 52.5

46.2x 52.4
54.2 6o.1
52.8 63.2
43.1 54.6
40.4 46.4
40.4 48.1
48.8 59.6

50.2 54t~2
53-4 62.8
45 *9 62.8
44.6 46.8
4r.6 48.0
34.9 39.8
35 9 47 .6

33.6 62 m
44.9 58.6
37.5 42.6
40.4 46.6
37.8 44.6
43.0 48.3
42.0 58.

33.5S 37-3
51.3 59.7
44.8 53.5
35.3 41.2
34.1 40.8
39.4 45.4

44.63 52.22

45.90, 52.90

IMETER.

1 Mib. 1 Range.

57-2
49.6
46.2
41.8

37-3
50.3
45.8
41.0
37.3
31-3
36.0

47-4
42.8
38.*3
37 .8
36 .3
3 o.8

440
39.8
34.3
30.2
33.0
29.B
34.0

C6.2
36.8
37-7
30.0
215.0
33-7

37.70

39.00

8-3
6 .9

23.0
10.7

24.1
9.8

17.4
23.6

9.1
16.8
23.6

683
22.0
24.5

9.0
22.7
9.0
20.5S

18.1
18.8
8.3

16 4
11:6
19.0
Z4.5

22.2
22.9
25.8
21.2
X4.8
22.7

14.51

113.91

Mecan.

29-72
30.03
30.03
30.09

29.90

29.70
29.93
30.16
30.70
29.89

29.30
29.67
29:78
29.8i
30.02
30.33
30.16

29.89
29-97
30.23
30.18
30-27
29.97
30.22

30.37
29.83
29.6t
29.ç:
30.28
30.31

29.999

3P.014

4' 3ROMETER.

Max. Main.

29.87 29.67
30.09 29.87
30.22 30.G2
32.25 30 03

30.03 29.71
29.72 29.40
29.76 29.66
30.02 29.76
30.35 29.93
30.42 30.22
30.12 29.74

29.88 29.74
29.92 29.51
29.93 29.55
29.93 29.73
30.24 29.80
30.38 30.24
30.34 29.95

29.99 29.74
30.08 29.S7
30.34 30.08
30.35 30.00
30.39 30.00
30.34 =9.65
30.57 29.6,5

30.59 30.01
30.02 29.77
29.77 29.p
3;0.24 29.66
30.44 30.0;
30 51 30.07

30.157 29-825

1Range.

.22

.20

.2

.32

.32
.20
.26
-37
.30
.38

.24

.39
.33
.19
.44

.25

.21

.26

.35
.39
:69
.92

.24
.27

.35

.331

.221

Y.it~

97
92
78
73

91

93
93
78
73
73
So

79
84.
73
84
64
66
s9
93
75
67
79
73
87
8î

749
82
92
77
71

8;0.7

77.1

%VIN

Gecral
dircction.

'.
W .

N.WV.

E .

S-IV.S.?
. E.

S. E.
S.E.
S.W.
14.w.

S. E.

..
s.'v.

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

N.W.

N.W.

W ~.

D.H

in miles :4-
per laOur.

7-3 25
5.9 96

4.0 20b
13.6 l0
P0.7 2.
23.8 43
leb.2 17
9.2 95
3.2 3

10 5 04
10.0 00
28.5 74
24.4 07
10.9 72

5Ç.2 92
2.8 03

6.8 09
21.6 67
1.1.7 53

20.6 3
0.3 Oc

71.6 0o
11.7 23
8.4 Co

iS.: 22
6.2 5

10.36 3S.7

13.24 J41.47

0.15g
0.1.ç

0.06
0.60

0.07

0.06

0.05

0.09

a,

AINALYSIS 0F WIND RECOJIDm Total mileage 7,706. WVatinestday 'vas thec 1ct. Coldest day w*'tho
I Bî*Iaronicter rcadings rciducd te sea-lev 1ad#;h

N c2on... N. .E. 1 E. S.E. S . sW. W. N.WV L. tcm;îenraturf332 0 Fahrenheit. Iligliest baroinctcr rcading 'vas 30.59 on Vie
Mies...... -9 t M&%c.n of lji-hourly rcaidins taken froin 2;th : 10cWcsr b.troc'mctcr was 2911.40 on the Gîh;

...... 19 59P 3;0 292 323 3644 S22 207 sc-ccdrgisrîcu ivinz a rangeor 1.19 irches.
Duration in bIsm 22 481 6 47 41 283 35 à* ' Ilumiditv relative, entur.tinî beinz 100. :'ii:imuin el.itivo humnidity obscrvcd was 62

Mea, vclociky.... 6.8 12,5 j6.o 6.2 3.0 12.7 7.5 -. Mean of obicivations nt, k, 15 and 20 l'Ours. on ie lGth and 17tli.
l i 7. 331I.-I ycars cnly. ? 16yc.arsonlY. liain tell on 20 dîlya. ljoavrcrst on the ISLh.

Ortaestiiitar innnelieu wa M.en he 0tb lkslt-nt 11ieue 3,30.Tho graantcsf. iet 'vasq rb.5 abrîv zcro on thea
Gretcsinicae lutinlîur ns 2ontho0th It~utanîîîRcngc,,63. st. The grcatcftcoRd ms 2.0abovo7eO0 on thea Thunder and lightnins on Vise 24th.

GroatcstvolociLy lu gustsw'au 36 on tho 20th. I isultant direction, S W5 W. 3Oth, giving a rangeor toluilenturo cf )91«.5.
~Tho çind rcords are frein the instrumnts on the toivor of the City lIai)l, Mýonitrcal.

0.10

0.01

0.05

0.15

0.10

0.07

0:O6

0.01

0.11

0.44

3.01

f- -1 -1

....... SUNDAY
6
7
S
9

10
22

12 ..... SVU0AY
23
14

17

23

22

23
24
25

2f.......Sumo&t
27
as
2p
30
32

......... ums.

S 28 Ycar- u1czns
for and including
ihis tnont),.



ABSTRACT FOR THE MQNTH 0F' NOVEMBE
Meteorological Observations, McGill College Observatory, Montreal, Canada. Heigiht above sea level, 187 fee

R-1

DAY

4

6
7
8

30

32
13
34
15

SUHIIAV...1

17

19
20

ul't& ... .. 23

24
25
25
27

29

SVIDAYV...30

M cois ....
28 '?carsin cans>

for and inclîîding
this month ..

TH ERMOM ETER.

f
Sicîn. Mx

16.9 40.2

45.1 54.0
51.3 62.4
45.2 52.3
51l.2 58.2
52-4 57.2
38.9 51-4
34.3 39.3

38.7 46.5
39.5 46.9
27.4 36.o
30.6 33-5
29.7 37.63
39.9 42-7
45.2 54.3

40.7 43.8
34.1 38.9
39.5- 44.3
45.4 o49.0
45-9 50.2
46.6 50.2
45.9 53.2

29.1 41.0
r39-7 .43.9

31.7 3;-.9
24.2 :129.0
28.6 3:z.5
25.7 33.0
25.6 37.0

33.0 39.0

38.36 44.69

32.67 3B.91

33.5

33.3
15.2

43.6
47.8
33.4
23.7

29.3
27-9
22.0

23.5
24.5

34:3
36.2

34.2

32.6

42.5
42.4
34.5

25 2
25.2
24.2
29.0

24.1
20.0
35.5

27.4

26.79

6.7

20.7
37.2

314-5
34.6
9.4

17.2

29.0
34.0

5.0
33.3
35.4

34.6
7.9

7.2

13.7

15.7

8.4
11.0
23.5

11.6

12.22

ié 1AR07ETER.

ATan Mos. ¶ Min. RoInge.

30.45 30.53 30.36 .37

30.22 30.36 30-.3 .23
30.05 30.18 2-9.93 .25
30.19 31.25 30 14 .11
30.03 30.35 29.97 .13
29.83 29.97 29.71 .26
30.16 30.31 29.94 -37
30.33 30.40 30.28 .12

30.26 30.28 29-97 .31
30.07 30.30 29.94 .36
30.38 30.46 30.28 .18
29.93 30.24 29.73 .46
30.20 30.35 9.9 .36
30.30 30.37 29.9? .19
29-90 :;0.03 29.73 .25

30.2y 30.33 30.03 .23
30.33 30-35 30.30 .05
3C.17 3.2.30 30.06 .24
30.12 30.22 30.3 .39

30.39 30.28 30.03 .23
29.86 30 05 29 76 .29
29.48 29.76 2;.24 .52

=9.66 29.73 29.48 .25
29.42 29.59 29.30 .29
29.E6 30.03 29.53 -5b
29-87 30 OS 29.63 .40
29.55 r9.68 29.50 .13
29-E0 30.26 29.49 -77
30.23 30.44 30.05 .38

30.01 30.05 --9.97 .03

30.030 30.372 298 -.- E3

30.014 ... .... .273

ANALYSIS 0F Wfr!D RECORDH

Miles....... 122__364ol347 207 39 3513j 632 6îo -

Duration in hrs.. 17 li9 1 8 35 112 262 47 51> 2

bMcan Vclocity....- 7.2 13.8 16.o0 3.1 3.4 33.8 13.0 32.2

Orcatcst -uilcaigo iii ena hour was 44 ôîî the 3011j. j ResuILtant i0ilca1gC, ZW0.
Orcntst vclocityiiàý,sts was 5l1 ho 3OîLI. I icu-nt direction, S. W.V
H Thc ovind records aro froi the instrumnicts on tlîo towoer of tisa City Hllit Montrcal.

ye1ntive

i 1y.

Es

Bo
1l3
77
87
70
;6

6,-
77
93
92

87

83

83
84
83
87
Si

77
84
70
B3
94
t2
75

77

19.6

F0.45

WIN

di3rection3.

S.

SE.

N.E.

N. E:

S.W.

N.E
N; '

S. W-

N. E.

N ..

W,.

S '

D.4

velocity -

per baur. j

2.0 20

3.7 73
11.9 23
3.5 ;o

2.3 v6
i5.0 O

13.0 b7>

33.5 3
5.5 12

30.4 03

33.5 04

8.8 t

9.4 2-1
3.8 01
8.7 0O

17.6 01

39.8 91

32.6 54
24.8 03
30.0 02
23.3 00
6.6 4

23.4 3

l5.62 2js>ý6

Total inilcaige, 7,330.
lJarO3lcter rcadiîîgq T. iuccd bo sca-Icvcl :înd

td2Werturc 32'* Fahrenhit.
t Mlc-il of bi-hoîîrly rcadingg take33 fro333

self rccordiing ii33rutuecnt.
1Ilumidi13ty relative, satuiration 1jeins 10t)

Meail of observations nt 6, 15 and 20 hours.
<;921 cars only. ; 16 yoirsonly.

The greatept lient wns 62.4 above zero on the
3ril. Thec rcatcst cold ias 15..5 obovo z'i-n on tilt
2!Jtiî, Siving a raugo of toi3îperuturco f 4G'.9.

2Si 59 3 07

il 11rinue> ti

0:3113 tilM

Ioisi ri

DA».

* .... Q.j~

0.02

0.e0

0.03

1.07
047
.327
0.1»

0.0~>

o.c.5
0.25

002
.2.07

0.1>3

* 1'
3~.12

2.4 0.2.~
2... 0.35

1y l. < tilt bill. Utèo33c$L U:y iv-M. tilt

t baroincîcr rcaina. %ira 3dî.5. un d10it
t( Iî:rimiîîcîr mu V~.21 ui 1 le 22î.d
lige of 1.3 ilichies.

3Wii mcitivi hiujiliiy ubserved wa:s 53
133î1 Ii ii.

ll mi Ji, day. ýnow (el] on 3 days.

.......... 03A

37

2

25

27

24

r30 .. t ....

....... . !:uis.

23 '.ca% 1cl
i fr rund iliciuaîî>si

33i%' gsîosiîh.



ABSTRACT FOR THE MONTH 0F D:ECEMBER, 1902.
M.%eteorolotical Observations, ' McGiII College Observatory, M.Nontroal, Canada. Hoigh-bv e eaI7fe.~ ! cED Spr:<~u

PAY

4

7

16
.7

27

21

o12 1l

YHERMU.) TER.

t

:8î 30. ç 25ç.5 4-7
2:9 3*.3 - 3.0 7.3

17.0 29.6 12.0 ;8.0

3. î66 3.9 22.7
é.: :s 2-3 9.3

5.6 22.0 2 S S.2
-. 8 IS: j1: = 7.0

-12.0 -S.= -. o.o il.8
22.8 31.2 -9.5 40.7
4.4 22.6 0.1 22.5

-1.0 4.0 -3.0 9.0
-S.5 3.12 -7-7 10.9

-- 0.1 4.Z -30.7 14.9
7.5 20.9 -0.5 12.4

29.6 38.2z 0.0 Z9. 2
:SI3 3S.0 28.7 :
_2.9 34.0 :5.6 15.3
=6.6 35.3 z5.ç 26.9
2.4 =(1.4 S.0 I5.4

20.0 35.-2 9.3 25.9
34.3 39.3 2--4 2.

=43 3.9 I 7,S 2.
il î.!; 4 3 j 7.3

14.1 29.8 .5 14.3
=0.0 2::.S 27.5 .4.3
l9.2 :o. z.0 6.o

9.9 25.7 G.2J j 2.5
=4.S :,-. - 7.= 25.0
27.8 3..1 2=.s 9.6
=6.9 à30.0 22.s .

7557m j 21.75 5.12 X4.67

t9.I0 j 6.091 il 9; 1 4.22

31can.

2-9.55
29.95
=9.99

30.06
30.0:
30.3S
-9-93
3%0.29
30.45
30.45

30.6:-
30.72
3M.02
29.64
29.6s

'29.5:-

30.43

3.3
29.76
su-;.
P3-3
30.05
29.9z
29.7p

2;.93
=9.94
3%0.00
3P.13

30.0;S

ANALYSIS OF WIND RECORD.':

l':rmiyon.....E.j . S..j j .. W. IN.'%.

3lIs....j516 j :6>9 249 1~ 120 j 4033 GA6 30

Drioinh%.1 5 2 53 24 2.4 2.-6 (-3Iel? 29

McnvC10ity.Ae 9.6 25 3 q. _____ ___0___.________3_

Urct~L îîIc~o mean hour wai 59ti22 tho 22nd Itsîin nIc.c, ",Cii.
tircnte-et voincity in ctist %va s <'nt the. 22i. ::teulIu:t dirctlion. \' $10 W.

H Thc wind rccr.rJs. oro (roi the iî:strunîcnuL on tho i. rfl hcCy Hal Mon[rcal.

=9 9 .S .43

3.3 29 64 .

30.30 -29.89 -77
30.32 30.0 .32

30.4 30.33 il3

30.4 30-37 .17

3.0.35 30.06 .2S

30.54 30.33 .:

30.574 30.357 .27

-2;. 5 29.53 .33ý
3P 09 29.64 .45
30.54 30.0; 4

30.50 297 7
23.tc6 Z9.51 .47

30.24 29.s3 .15

!*.03 29.;9 .9
10.03 -- 9.90 o

...... 3.... .22
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