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*RO:\A NEW\\I,Y )SOVRI CONSTITLENT O>F
'rF ANIOSP 1 ERE.

By FîÂKT. S1 ii , N~I-A., '.. F.t'.S.

()(.r first kniowvledge regardiifg the cheinical constitution of the
atmosphierc înay be said to date from Priestley's trne. 111 1774 this
Engtish cheînist discov-ered Oxygen b>' the experimient, now historical,
of heating the red oxide of miercury b>' means of tlic suiî's rays, collkct-
cd and focussed b>' a burnitig glass. H-e %vorked out somcwhvlat its
chemical properties and macle kniovn its essential charactcristic as the
great supporter of animal life and of combustion. Fle termied it
",DePiz/ogistica/ed air," because, as lie said, " it is s0 p)ure, so free from
phlloiston,"-tlie hypothetical principal of inflaninal)ility of an obsolete
theory.

Tvo years j)reviously, Rutherford, l>rofessor of I3otany in Edin-
hurgh, had experiniented wvith the residual gas produced b>' respiration
of animais iii closed vessels containing air-. Ile found it to contain a1
gas (carbonic acid)that could be absorbed by caustic potasli and further
a colourless gas, which could not thus be absorbed, that extitiguishied
the flame of a candie ..Ji did not support animal life. This wvas the
discovery of j)hlogisticated air or Nitrogen.

Scheele, a Sweedisli chernist, %vas, l)erllaps, the first to recognize
clearl>' that the atmosphere consisted of these two gases. Hie con firmed
the results of Priestley' and Rutherford, bringing thern together and
establishing front them the dual character of the attwospliere.

So far, however, aIl the work 'vas of a qualitative character.
Cavendish, another English chemist (1731.1810), wvas the one wvho
established by careful, thoroutih and skilful quanitative work the comi-

*Rend l)dbre the Toronto University Club of Ottaa, May îoth, 1895.
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p)osition 1», weight and by volumie of the atIfosj)here. This %vas in 178 1.
It is supposed that Cavendish ruade n0 less than 400 analyses of the air.
Tl'le iean resuilt of his labours 'vas that ioo volumes of air contaîn

20.83 parts by volume of oxygen.
.Since that fine G;ay-Lussac and 1-1 umibo!t, D avy, Thonison,

Kuppfer and, later by more accurate nmethods. Regnault, Bunsen,
I ewy, Stas, D umas, B3oussingault and others, have carefully analysed
the air. Tlheir results serve practically to corroborate tbose of Cavendish.

I. is now Nvell known that the amounit of oxygen iii normal air
varies at diflerent times and in different localities, but tbe %vork of ail
the most careful investigators goes 10 show that the limit of variation
lies wVitbin 20.9 and 2 1.0 volumnes Of oNygenI p)er i100 of air. Consider.
in- this, we mna), %ell marvel at the high de-ree of accuracy of tins
quantitative wvork of Cavendish -more especially whben wve think of the
apparatus and niethods of bis day.

For in re than a liundred years then. it bas been thoughit that: the
atmosphere consisied chiefly of a ixture of the elemientary gases,
oxygen and nitrogen. We bave also for many years recognizeci as

present iii the aerial ocean tbat envelopes our globe, small ancl variable
quantities of' carbonic acid [3 to 4 volumes per i o,ooo] and vapour of
wvater. Under artificial circumistances, traces of sulpbuiretted bydrogen,
amnmonia, nitri(: and other acidF, organic mlatter, etc., are noticed.

We now have to chronicle a furtber stelp in our knowledge of the
tmilosplîCee' compo>sition.

Lord Rayleigh, tbe cîninent Egibphysicist, and Williaml Rain
say, professor of chemistry at University College, London, at the mieet-
ing of tbe British Association lield in Oxford in August last, surprised
tbe wvorld-scictitific and lay-by the annouincement that tbey had
discovered another atmospheric constituent.

'lo give you somne idea biow these scientists came t0 make the
discovery of this consiittîent -%vhicbi the %veight of tHe proof
indicames to be an elemnent hitherto unknown- 1 shahl make
tree uise of an abstract of a paper read by thenu before the Royal Society
on the -3i t of january of the present year. Priestley had discovered
oxygen 1b, chance; the pres-ent discovery %v'as the resuit of an elahorate
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and carefuil series of eç,periiiicti. textenldinig over a pertu(l ut sevi2ral
years--conducted and repeated on tnorouglily scientific lines, by means
of plîysical and chemical nie:hods, w~e outcorne of the combinied labours
and knowledge of physicists and chemisis of the age, whichi 1 think we
înay safely say i6 the nmost brilliant, and wvithal the niost acc'urate that
science lias ever known.

Lord Rayleigh hiad previotisly proved tîat, nitrugen extratecl froim
chemical compunds %'as abouit unle hialf per cent. ligliter thanl atînuos-
phieric niitrogeni." lihus, the Lmezaii resuilt for the wveiglits of nitrugen
gas in the globe, prepare(l fromn the tulluving compotunds . -- Nitri( tuxidle,
nitrous uxide, amnionia nitrite, uirea WIS 2.2990, %vlhiltc that foir .îtiios-
phieric nîitrogen "* prepareId ai( Ipuri (ed by the best lihiitu km own
nieIlIods VIS 2.3103. Redtuccd t,> standard condcitl,ions tlivir iti4utres

givC 1 2 5)5 grnis of '' chemîncal "nitrogen and 1. 25 72 grins uft' atinos

j>lieric " nitrogen per litre. Th'lis différence, tlîoughi smiall, wsas quêite
sut'icient tu amouse in the mmid of' I ordl Ray'leighIl the suspiciotn thiat

ariusplieric nitrogen " "'as not puire nitrogen.
\Ve inay v'ery briefly at this stage consider the details of one

miehud for the preparation of nitrogen, used in these investigations of
Im .odkyel and Prof. Uyisy %lthe ignition o)f ih)e inetal
îilatllcIicsiu in1 ni: rogen, a conîjotind of the two is fornied, (inagnesium
iîride) wvbiclî on subsequient t reatmnent %i: h water yields ainmonia.
from t he latter by mn) o> metIhods the unmi i ed n:u Inia>' bc'

As magnesîtini Iiitride, nitrogen "'as extractedi froni thîe air, tlîei
liberated "'ith "'ater and careftilly estimiated. '['lie resuilt obtaine(l
p1wov'ed that, jtreýp;rte ini this w-ay, ixitrogeil - which Mn the t'rst stgs t

the iiiethod of u)reuaratio:i wsag; part of thîe :itnisphere'-was practi alIy
identical in phlysical c'onstanits \vith nitrogen frorn chenîical comnîotincs.

It %vas, thiere:fore, conjectured that nitrogeni s;.'parztted front ii
atmnosphiere by -Ill the miethodis save the one just quoted, %'as not jutire
îîitrocien. Whlat then %vas its imptirity ? In othier w~ords, is there riot
anothier gaseous constituient in the atniosphiere unknown ?

WC have now stated brie!fly the grounds for-suspecting a hitherto
tindiscovered constituent in) the air. Iii a revie\w of this character it is
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imosi~be to i n ac'coîînt -d A ih [lexperi nients t hese s'ien tiws
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clusive, îîas cncouragng. ien hy assing backwards and foivaids sucli
a.,tîîîoslp!îeric niti ogen oi'er red hiot iîîgnesiui [liey octaied aller îo
day's :boîî i 500 .c.Cl'tiis lîcavier gas. Tlîs ias tireaîed witli a la. "enCium.

ber of chemnical ilSret ci purify il, and as a resuit they hiad 2oo c c.
of a gas of tue densit>' of i16. i Stili futhler absorption yieided a gas %v.*tl
a deniisîî ofl 19.09. Tlî;s un "spa rk iig " îvit l oNygen el imniîa ted tlce last
traces of nitroge;i, t he rencaining gas having 2o.0 as its dcnsity. Th'is

slîowcd, b>' si)ectruiii analy-sis, lines liot reconc:ilahlie w'ith an>' knovwni

clernent.
'l'lie îîîetlod of atmolysis %v'as tiien tried. Ai\cosîclerîc nitrogen,

after seliaration of oxygen by red hot copier, %vas difftused ilîrouigl a
numlier ocf tobacco pipe .ens, 'lhe nitrogen so obviaîned wvas denser

1 IM
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thami ilat of aIrni msp ieric ni trugeli îlot so trented.. Eh1w v~rvedtu 1

corroborate tliîir i>revîuuis resutîls and conijectures;.
'l'ie pre)aratin of aromn on a large scale is a1 tedimmus proççess. I t

involves hirst hle selirration of the oxvgeiî by red hot cî pur and the

clry'ing by cliicals oftii remii n ing gas. 1 t i' stli e i pa ssed se verai 1 ti1meC,

over niagnesiuiii îurninigs iicated tu hriglit remiiessý. Fomr tl
pturposc niecury ga) liolders, ad a Sp rengul vacuimn puiiîip are- îîSLe. 1 t
takes rit le:a-.î îto days tu effect pmrfect elîmmijat ion uft liii1c trat c';<of

nitrogetu.

Thbe desi ty of this eris -argo n as cah îla(ed tr--nu a mu \i 'itrt 'vi ti

<xYgen, is 1 9.7, and on the assoiiio tou<f its propul tionmai ai lint ini

almuosmeru iiitrogenct ?o.6. A:s îreîared frein N itride of mîmn~uii

the averageu densi i y froie a nu ni ber m<f deterniinatîmns iii i >.p. Thiis

gLis 'lave w) s-pCtruie of imirogen inm lihe 'a. mmm)Ii tbe.
Lt wuuld ava:1l Itte foir me tu <-Ive liure ri imîmîmmi te ofut eth ie

cliai actei isIw l<itmes of the SImetnmiim argon. Nlr Crookes, %vlnîse

assmstance as an atiiurity (mn sîmectruni analysis %vas risked, lias madle a
crirefffi record of lime wvluth. Part of theu evidem e frumn tlîîs %vork

%voul .1 seeni to imicate tit anioun ms a mixture and iiut ani) l.emient,

Imce 'u atlmnut spectra at dlifféenit tumîmleraw.res, %veret: cd WC'<

'ov'rknmuv imat the spetrm of certain ulememnts 11s rmt <) vary %itli

thle tumnp);.ratture and lruire under %vliîcli [te expermimeuit Is iliadu.

Mir. (Crookes concludes - liat L ord Rayieigli and P>rof. haî ai.ve

added one, if not two, to time famnily of ceeiientary bodieu.

.roeis about two and a hlf limies as soltii)iu ie valer ris nitr(igen.

I t bias been îîroved that dissolved gases fromi rai n wvater ftrnislh
nitrogren " cunsi derably licavier than trme ire nitrogen. i'his 0greater

solubiliîy of argon bias alream'y stiggested a method for ils pi-relaration.
To 1rofessor Olszewvski, of Cracow, wvas first assigned the îask of

detereiingii argon's pliysical constants. I-is resuli arc that, it lias a
lowver critical point and a lo'vcr boiling point than ox\yg.en. I-le bias
iiquefmed it and, furtber, solidifmed il t0 white crystals. At ordinriry teni-

perattire it is a colouriess, odouriess gris.
Th'le ratio of its specific lie, the restilt of a number of experirnents,

calculrited fromi the veîocity of sound in il, is 1.66. Tbat for diatomnic
grises varies froir 1.-29 10 1.42. Promi the fact, now recorded il riplears 10 be
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a gris in ivhîcli ail the enerpy is trrinsitionril ; in otiier wvords, its lllo'.cule

consisis <)f 00te atom, and in titis repect resemibles mercuiry gris rit a high
tem pelaitire.

AIl rittem)ts-rnd they hiavt, been many -to combine a-go:n %vitl

<ther elenients have failed. Conditions hiave beei rilterud, but wvith the
saille result. li, therefore, %vell deserves meC naie ei lt, %vli' hl is

derived frontî the (;reek a md merins inuri. So fair, lis inerinass

is %vitiiout a pniralc In chieimcril science. 1 ouglit tb tiientuiiil

th.îî wvithin thie lrist. month, 'M. Berthelot lis anniotnccd tiii hle hias

by ineans of the sîleni. electric discharge go'. argon to conmhine willh

severl organic bodies. I etauls of* tiesc esuts arv. proîîiseci ait -anl

eauiy date.
Avogridro*s hypothesis deniaînds that, the densîty of a gris shoiild he

hnîlf ils minoci ulair %velght. 'l'lie density) of aîr!.on is 20[îî!o sîaal1
its iiolectilar wve'ght nist r here:fo-e be 4-,. The ph»sîil dliaa go r''

shoiv ihiat it is înoniaionic, i.t.. tie ritoi ald ta ri iolectîle aire miiciI

hience lis atomlic wcil ,if il he an1 elemii, is 4v. I lie dct:llite physi.
cal cuonstais, oli:aiuilcd bV )i.vk ccrti ir.ly go lo jîrov ais k-Iinenlaîy

Fini.îhy, îs tlii re a plaice for a nlew olîîr'trf sud i~îii' c±~

i n \Iiielt:t:[fs pei. diaý sý stein ? I., (I. e, m > ail p.:ai su. *11h- quest ion,

there:fo. e, ai sewht irte îridclai itî of the tlmieî hat

of !.lie years lias rcavdno suîcl ataeîilion~ Ïnirli clîcaiiiîsîs, îs atgt î

a ompîiete Ild Mu<tri n. Naîy there nul, be ceeieîts ilîrt (1< noi

find a ,)r.ce therc ? l'urt!ier %nrk uilI lit) do wbt trrrw lîglit on ith-,

i iiii-ortaa i*t atier.
:\r--onî lias beeni so;îglit for lin ic an îd ega iiîîttcr, but so

frir iii vain Thie ain<sJice. o'f which ilt constîtuites about ul-, one

litundred ami îwnt fifi hi par îw vol-inie, apperirs 10 le ils onil> liabî:.ii.

1, is aitogeihier tosi earl)' 1r> ask regardinig the commîîerc'ial or

tutilitariatî valuie of ihis discovciy . 1 have no doubt thîaï. ere lon- %vu

slîall 1.iov of thîe part- îerliapîs a very importanti part- iliat it llys in

the cconoîîîy of nature and prol>ably i thie arts and mnîrufactures of ilie

daîy. Thlis discovery tîînclouibîedly muark<s thie liliest richieveniit

iii the clicenîistî y of thîe tinies, but it mîust not bc for-gotten thîrt .a ver>'

large part of tie %vork %vas plotted anîd successfully crirried out b>' nu

%vlio occupies a first place aion-, thie advanced physicists of the day.
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AS n onîbs agp. wvhun ini an ottcial tom- ài New Bnmswick. a

vury unusîit.îl oppiouilnty offered jiself of seering a snaill herd of Nlco-~e

under vonditiuîî, reseibling i ninany respects thuse charai-cteristiîc of

tilt wild -'date.

Every hdy i fainhlar wiffh the niagnificent head cd caur 1.îriust

native :11a:niial., and Ille im;)(>sing palnîate hcrns art: a nncoînn orna

nient alaont ouir iiu.Sand ituls .but t lieue: are ciial îvz.iy few

,evli
m w.) lia ve eve-,r belield a iivintg inoii se and fewer wt l wlîn have

suen ti néd îl animal ini h k native haunws I t 'vas wiîh nu c 'rdnary

iair lîa;. (lu :te n ele 1dy fuund onsl ne ilîurning with a
.twi hou r% i.t hib!enj. and wvas tlîus enaWbed in ( m avwitlî a Irmenid,

itu .ak a ie t: of four (). h ve ifles wibth Ile vîew tif ,t eig thIe ncîe

'ývi e. heil tlie snîa tr., t uf furest tain: rv -iee.-e li.-; cl i n mi

c; t it:emo ewm 'etd and haýii îmi~ .cticlime dit tî'Vnlý.r. b e li

ivîl~ ~>h~nttere t.sliw us lus sldeîdu :c .m% es. rhe pers>mage

inî oluoqanm n-a% a <'iamini illiracter- -a ienab!le î.lins,î Aumm- e mn

---xaan andI habits of life.

Fruin luis m.S hul Ii. ltdc i alimg a u~~dfme~pî,ira~ i

eti'i.wo <led are.m (civcrint- :zo!tie linlti f ai-s feu e!y tence

In We !s(Il mui 'lW sigils u, iiuimse. .\ll die uoung shunots (if* (Crtain

trees 1l.1(l l'cen offld t, or ratdier liad been sa1 >vnil îîed oùl, as if

b). a sharp, clean bite. I n suine plics liai dlv a yuunii ltzaf <'r termiinal

biti( culd be seen. Tle mioose, as is weli known. î,refers above ail

11l11111S Ille youing, greenl tenîder spri.,ýs uni the branches of certain trees.

We also noticed on the îatlî at several points dung tra ce, quite unlikC

thuseL oif ilie cow. huorse or sheeji. being iii fict olive brown ovoid

bodies, siot unlike nut nîegs iii shape aînd size. 'l'het trces nowv becanie

thicker and thîe foliiý, more dense. and oui- guide wvarned us 10 walk

mîore slowly andi carefully, and to avoid treading on dead dry branches

Thouel .atl doeweae t% îoc vert: ilnformcid. neyer wlîolly

A A.NioN(.
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'oses Uice fealr PrOtluced bY Mueximed sotund'-. and itiovces 4jt in alartil os%
hiearinsg flic crac king!, (f dry branches iniUcdsatc ru e vrn

nuoises. \Ve %ere furihlei warrned that if ive sudd.'îily caime upon unle

of the hugte - ets " of' whîlcli we %were in 'Licsi. it w~as a(lvIsal)le L(>

dodgc inimediately behiind a tre:e. -AINways keep a tre betweenl yoti
and the itose., saild our i.uie.Or tile instinctive hiabit of' sudideliy
striking out vvwîtb lis-, pîonderuus fore-t'uut is never got rid of'. Su power-
fui is lie -stroke of« the sharp ch 'yen boof that. like the slasbi of a sabre.

ils uffces. is aliost always fatal, as man) a limer bas found Lu bis cos!.

As ive advanced Su îwlv anîd îîoiselessiv our guide callcd in a sotrbin,

Lune ( ouni" ('oun." ?;ux" ustas a da.iy îiaid calîs lier favurite

cif. and cre long sîgîîalled to LIS to -;top. Hieni ur pLlde piltmg 
1
iS

biand pointîed [o a smnall icrspace ini the iiUi<iSl of large trees. 1.0,
tiiidet the leaft> roofivwe <iuLId jLI5L disuîigtulsil ['o large bruovîî ilnasses

on the Ti>îud here %v.'re a coup>le ut« iut tose deniurclv hwi [lie

('lid in dis slîady rectî'eat -'l'lie <'ultur ot thîe lide, a dalt k litbculaite.

Sq)i> ctrfet î ïîî armnon'.d %viitlî ie sihadow)s and t;ce trnsarutînO. ilia-

tLue uuniffnc i :1 tht lv.1 , illiiîîls cutild l>e dî-criedov witiî diticuly.

Boli bail tbci cai!' sursied ai'ay troîti LIS. ami tlhe b.î k aluîe i'a.s
'isi)e iii' of ilic boudv b;:111 liiddeiî by thiuievnîgu:drrwh

Tlie exp laîiatioîio uthUceî'la Ilusî ut>nj iiieli înuuse rtesL dLîrin''

Uic day is easy. 'l'lie back is always turned ti)wards tic directioun

'ieîîî e t c he wiîid Ilow-. A's tlhe %viîid change, iei Inoosu change: thecir

uitISitmI. On )îi lis tcc.lsIuîî t le winil "'as froîuî tic norii. and ive wvcru
ngot smali. su that, a vetry sligbit wiuîd blcw t<wvards theîîîi froun LIS.

'flic ni1uSeý is enldowed wvith a senise ut' suie)) su ole that i.iiuiig

appî>iciiigfroîn dhe ~vn~adsîde is at once dctectud by ilbcu w-itlî-

ont Ilie aîd (il cyes or- cars. *]l'e heaid be.:îig turnid inî the oppo)(site.

direction. [lic cyes and cars arc finits abile Lo detect any apl>roaching

dangter fromi tliat qîtarter. Suicli is flic tîîîîvcrsal habit of the nîocose.

Ilie detects danguer b>' scent ini oîîe directioni, by siglît anid soLiIid inî tic

otlîeî direction.- %Vith lus back, turîîed towards Ulic %wiîd tie :Iîoo- c îs

alte to detc'ct danger fromi wli.itever qîuarter àL coîlics. Tbis "'as Sooni
deîîîonstrated, for, as ive carie uîcarcr, onc of thîcîî rose qutîikiy niîd

tlu: îîed rouîîd ini our direction, cycîîîg us sulleuily. I-lewa tLà agm
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Cenit atiml th wvitesprealing x'.ntlers and a heighîai Ille shouldrs

oif ai leasi sev'en feet. ilis stotit lii tubs of a p ale ochire co!utt r. I ike Ille

irunks of yomng, trucs. bis >ides del) Irovn, like faded foEa>gle in

hbdw i-, bead anid lx'k tnurh ixtier and OIisîenlng as if frostcd.

resmbin a wa~.ot'Ç ae wabh Ihe 11lit g-ancing acrs ,em. W\'v

were aille tg view ai ciglit or ten yard, tltstanice t bis kingly jutadr-ttjted.

lya~s em. e I tlle p recauhion tu keep %vitiin rea( Ib of a stîAit

Ccdar or becclb. 'lbere %va, no dltït'i ultv in nut im nt he perffltar fcatures

of th;: i tt ose mi t uttt:rl\v ttitilt: crutk' an(l ttinslapL'ly ittaI

S'Kits %wbtcbi %e useaily. sec. Ji'le lturi tle body, Ille iiuot-tirt' *u

towrig hotîer sriuun!ttd I y a b)u>' eteci malle, the' tbi k

a tre ii~ dnek.thIe b tng and ocdtr'>t bd. and. above ail Ille

gt ltlyorvcd snoiii. %vith penduits ttv lijt, almi' as t tu blu1 a,

ilhe eluph.aaî\ý trîtnk. ail co nit:nc ') t: ý1 \ Vî'la ctrdl lrkir tg)

uIl anittal. Ilis tt111:lci a lltnCtu !i 1: ien to liroduce ct.n

gr(etIattres i n t bts tinwout1 -111t. 'l .i'h nll biiu gdtw

t'l Ca:. s1i; alwavs btst. a11d the cl tti ut ta l lte sîlt lkc nusit .15 i '.

îiînp!'Ssiile b reet afier ltab 'lue : rnge soînuwibat. lack

lustre 'eye, t ado 1 t iae 1 ersxt st n shdc ul n.. '

so Ili-.~ a c're lirgt'. Il i 1. it .11;1t bi a mu ed a .V*( kCi IC.t . m ui

like Ille l.îr-e litlttid( ve ini tm ),i of tu t vlee t :b. 'tr bas it Ille

benîgnanti nielli-un e' of* t bat i 1tga n wltît i bv «e e in tbe cielh1.1 ttir

tbit tt'(-Ifcnsi ve în-qu trîng, lau k f Ille wlae's wt. as îwt<i l

(lu/en yards' distance Irotu a f.., boai - lutt iu t cnte ratber ilic
iisttCuSI;, nattted ue ctf titt i uil or t lie ti h ncrs. I1 ye tlt

iaci i- dIttll. ,Lt k, andi wi:bI bardyi any inlit aîio.n uf wbite. Vc:

titoat of ilie bluthbum, the celi tail lKu belli" a bubyaiena..

wblicbI t cacbes ils foull~elpiî onlly when the clealtire ts adttlt.

Th'e bitge îrumi-ie-ike cars are exti-ctuely bîtshy, simtillr t0 tuie c midi

lion of Ible bt'own bear, and as moubile and rapid in tuiov'emenît as the

cars of a bloîse.

he living nîloosc' comlbinles nîiany Of Ible general féatuires of Ible

horse', the deer, and thie pig, Indced tbeu yotung, calf'nîoo0se is ~îk
1ngl>' pig'Iike in appearance, on1 acCoult of Ille long snouî, Ille large

1ioilnted cars. smll eyes and :lopinizbak
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Our guide assured us that hie had captured, when' practirally full
grown, the sj)lendi(l huil-mnoose which wve had the privilege of seuings,.

and liad broughit it froni the wild Qîiebec country, north of the L.uwe

St. L awrence to New Brunswick on a rude,)- constructed raft-a mai
vellous instance of a lîunter's skifl, veiseveience and suiccess.

'l'aking a stout map>1c branîcb in bis rigit biaud lie walked uîs t()
hlis colossal petF, holding out a1 Lie('e of luiliiii) as a danybribv. aud
uttcring biis cry -Coumi.>" Cn. 'IThe cow muose i se andrad!
Look the piece offered, buit the I)uli 'vai il-re les5erve(I andi only Ift(:I

inuchi îirsuainn coiidLeii.-:ied to accept a fragment o>f the turnip,
leisurely si retc:bing out his, beuad and sei/ing the piece witbl lit- ela'4ic
li1)s afli theIle iatn uer of a hor-ze.

Ouni guide paîîed the cre.mî ui fa miliai ly. and seemied to take nu
-.uCh preçautins as would lie nvcsary for a tirn e)l taXe. I t Is

t rte he -as ca utious in appm iachin îî Ile I ull IL first .h ut Ihe alli mal
'vas clea:uly sm(<)et:ad.\huthe cs w rose., the absen-e ('t

li r'and -if dilw bell, and t he ineagre cha racler of i lie t;priglit ina ne
îisl fkawa ront ll'i aîI i-aane.1erS'Ze un;- s atîsr -'nlallIci andI

the ea:< app)L'r, tif nylînlangui andI nlon: :nsies but tlu

absence off horus niay accouint fosr liai. S!-,( fa:k, th lilpiý ;,Sive

s~ inrof' thle bull. Soin a -ina il 1 ali linxs 5,ah Mun aîs latie as a
i 2 hainds scsy', aîîî sa ied i n i ei<sc a)e i reuiated Ia %.* i vas abut .

y-car <'a] and allîsarud <i <ite tanie. pts ing s htigc nuse L-nder the
aiinî<ils uf its mater. and exhdibtiis sigils oif affeî:îion. mle i ;s are
fA luis pe uduous andi niul.le in the c.îlf. A ftîriler walk <<f a -luariulr

of a mile enabled tus tu sec anusîller cou, 'vinsse s.ais ivure c, iimpled and

huriu aIt the ti1s. Thiis aitsimla! "'heu new.ly ca nîured. and t iâd a b. nt

the ueck, biead iaud ers wît! roiies, had been Crusbitlcn, and had lnsî the

tins ofthe iast-uamed oîtans.F al iî îue vsseaci i

capltiviiy. and so iane as to ju ml over a fence i. the euminuand of ii-s

mnaster. ILt was a sturprise 10 See a heavy. uncouth, ainmost uwclv
animal such as this, taXec a feuce fotur or fliv' fect bigh wviîb greaier
ligbîuess and case than a humîer Otîr guiide not bcing plcased mwiîb
bis jtivenîle pet's performance, adoitrdne or îwo blows with )lis

wug l, wcreupon ilie creature cried iii a shriil-uatured miauner.



flot unlike the cry of a horse in pain or anger, but less loud and strong.
Indecd thc sound wvas ludierously %veak and shi iii for a (juadruj)ed of
such large dimensions. This feeble, ill-nattured cry i esenibled stronly)
thc wveak crv of thte nionst.rous rhnceo Ihe vo1ce o>f whiCl is -'o 1ii-

proportioned to the aiial's si.
It %vas ifiterestin'' to note that our departure was %vaîclied %vith dt:e

ultnost kecnness and suspicion hy thie iniose. 'ht:iy followed us Nv*th
ears and eyes, turning round wbent necesýsai) y l observe: our niovemlenits
as we hurried away. It %vas an iîupressive spectacle to set: :n the dli'-

tance UIl two mnassive captives standing in their leafy retreat, the pale
(liey hornis of the bi >1 l nsi ng ajscanl iongst thbe braniches.

C:ases of tainc m.)ost are famniliar- eno'îgb li ( Cantada .bu, t as a
rare experieitce. cxcept to the liint(-r. to l a hrd of iî.oc'-e: t;i:.d& r

coniditions so r-esemnbliiig the %vild state. ()ne gained sote notion of

their appeaiance in the forest. ( )ne Sad r.I inon]), o l ot be

a\*ot rled, arisi ng front thbe )rla)Iyth. t in spiiu e f la uda he 3tups to

preserve t bese it(I)I ional-i(s 01 Ou r (*Ci a ;an "(.( s1S. J-I ( (i uety il d
harl>arit. uf' na n is ali ost certain ere h 'nu fi, ennat t ben. N, t

merci>' pot- b n nters, who 1i th h bl! le>ss 'tlt iîn jntl 11cuic e i;d
ali'er Iearing bier yonbt rfs d tumnnie mle-cy.
Their. reientleSi i fuil mv oie un-z det-ilve uur Domuiion id tlic

moo0s t ilr Ourc' as thecy bave aire-ady roliied us of the louyal

biiffaio on our prairies, tîiess usevere and ii iteou:, ineasurc es ho eiec-

ilvCl mil~d u.

A AmoNu
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LIST OF NAT'lIVE 1'l\'-l5-J AND) 5H Rl'Ul-S C ROWING AIT
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I ntcesting and nuinelous as are the ýpecies andi varicties of trees
and shrubs froin forci-n coiintries now ý,rovin- ai tice Centrai 1',x'eri-

mental Farni, %vliich hy their beatt and î)eculfiaritie.s of foi-Il, leaf.

t1ow~r nd rui aîr~cîso ioci atenionfroin v'isitors, it. iust he a

satisfaction bo (anadians to know)% iat a large number of otir native

tret s anti slîrulN play no smnall part in the pleasing effc prodticcd hy
the tasI e:tu lco -tXiu ngiit of the varitus spivsIL andl variet ie- on thle orna

mental gI ounds. I n the arh:tret ti mnanv of our native t rees and

shirubs ina now he studîcd %wîtl mtîch proft 1, those intereste I tn

botany aind wlîîle more >îtcies arc yet Wo li added, the local botani>t
%vil sue ai lfic la rn nian tht iare tnt tO lie fo und i n Une ( )tia

district.

1, vas, ilietîlit that a li-,t of the native trcs ai shrubs growin.g al.

the C:entral EermntlFa n, m cul tivai on oi. ofliernvise, wet:ild

I) «,ve et >otuc value te th lic miviers of the Ot)tawa Field Nat tmrahlsts'
ChItaI ani tu 11,1.m îav t is k lrc!w'î stullxîttîcd

i'le 'lssitiitonis acc'îrd uni to P rof.\ Mc u' ?aao~ee

'and-ati î>ùînts.- Thei o sr t i f each specî's is oi yen . \iict lier i t

li 1 lre oi shrîdî) . Ils lud:e;a ta andi when ornainenial

men tion k 'nade of d ie tîc.1. .'t few woody dImbIers are aiso iiuci udcd

There %wîll be fi un:d ini thle i t thle n musi 8s eies a ni iS anrd t

ya. RANUNCULACEI.,F --Crowfoot Family.

I. 'L.ENI.\IS, Lîii (\tîgii s Iiowcr.)

t.-) C. M unu l.S 1 '. \V*Iiol.eaivcd Ciciatis.

Que. i nt. ; I:Man. . N. \\.i. ;B.C.

\\oc- cln r . hardy ;tîmers ornamnîtal.
(2.)C. i t~;mxax.~ I nn.Virm-iniailnits

N.S. N.B ; ()ue. : ()nt. ; 'an.

\\oody cliniher. liardy Il twvers ornatnettl.



NI-1 Of 'ut E, Ii.

XVuoy clmber hardy; Ilowers rnaîm.mtal

Il. MAGNOLIACEIE Magnolia Farnily.

(7 S). I. L'tp I .ifn. \UhiteNwuod.
WVestern ( ntarto.

I.î.etree .;m hardy- Ieaves ind flcsortiamental.

i s. MNi . ( 1. .,I n.(I di.

(7t).) M. Cu X\.. in hctiiuber 'liee.

\\'Cb,îerin ( )litai jo).

I.aigu trce .semi-hardy Icave, and î1~csornaniental.

IV. MENISPERMACE.ý-M!oon.seed Family.

i .. C s.~ î~si. IInn (aladian loinsced.

\Voodly ; iiîhcr Ixrly.

V. BERBERIDACEIE Barberry Family.

(8 .BAQj*i.' 111t ,i, O>r~i regon ( rape.

1.0W shru eni ý-h lardy.

XIX. HYPERICACEF-St. John's Wort Farnily.

97. H\ R(~NI.ff.(St. Jol>I>nS \\ort.)

(î4) I-I. 1K Axi Mît IÀInn. Slir:îby St. john's \\'ori.
Ontario.

Low slirtîb; lardy loîvers orniarnental.

XXI. TILIACE-,F--Linden Family.

105. 'ri'L-IA, Linn. (Basswood. Linideni.>
(366). T'. ANi EîIR.\ N., iinni. I3atss\ood.

Que.; Ont.; Man.
aretree; lardy..



T1ii E)i, V .i tIIt

XXIV. RUTACEÏE Rue Family.

(,)2.

\Vesietrn OntaiO.

XXV. ILICINE.AE Hùliy Farnily.

shl>i hanu1 .; frui o> nallnen'aI.

MXXV CELASTRACEiE Staff-tree F-amilv.

1 17. ('Ci.\S I RUS. .vw Sîltc

i 8 V Y'1 L" . . >5;îd! iîtu.

).i,, arno.

I.>)) Shirui !iard i ,ii c rnà.aetal.

XXVI I. RHAM NtACE-iF. J3uckthorn Family.

( )ntar:o.

L ow simrn 1; ha> dy.

1:!I. IIAN I.,. Toîrni. ( I3ucItlor.)

(.1(o5 ) R?.. .\I.N I î*O.1., Ui I-er.
N.B.; Qle. ; Ont.; Mall. ; NA...

I.ov shîrtib; hiardy.



Lsroie N.vvi T Eî.,Jric.I I

XXVIII. VITACE/E-Vine Famnily.
1 22. V 1''1S, TOUr1-1. (Gap.

(4108 ) V. I .ABRUSCA\, Linn. Northern Fox Grape.
\\'esttrn Ontario.

Cliinilîntr shruh ; hardy.
(> \ (~î<îRC>1*~Lim. F"rost Grape.

N S. Qu Ont. ; Man.
'linibin(g slirub ;hardy.

1 23. AMNPELOI'SIS, Nlicllx. (Virginian Creeper.)
(J1 î. ) .Q 1îN uE FO L IA, \li Ch X.

Que. ;Ont. Man.
(lirnbing shirub ;hard)y ; leaves ornaniental.

XXIX. SAPIN DAC E.E-Soapberry Family.

1241. ST:\PI IVIEA, bin. (Bladder Nut.;
(412.) S. LîîîîiAInn. Aniûýcani ladder Nut.

Que. ; Ont.
, 'al] shirtb -. hardy.

I 25. ACELR, Tourn. (Niaple.>
(4141 ) A. LirwvX~sîu.lon. Striled aple

N.S. ;N. 13. ;Que. :Ont.
Sunall tre hardy.

(415.) A. SPICAT1UNI. L aîn. MNountain 'Maple.
N.S - N B ,Quc.. Ont. :Man.

'l'ail1 shrub :hardy.
(41 7.) A. C1tA''I1ub.Vine 'Maple.

1B C.
'll shrub or sinail tree , scnii-hardy.

1B.C.
'lmin shirub ,hlardy.

(41tg.) A. SACCIIARUNI, WVang. Sugar Maple.
N.S. ; N.13. Que. ; Ont.

Large tree: hardy ; leaves ornamental in Auturnn.



''Ille~Oî.~. \rtlArs'

NO'ES, R EVI EWS AND1 COMIM FN'E'S.

*Cî\î.î\x.~FIANI)uOOK OP' BIRI>S OFl IAS-11-iJN NOR iI .\i RIC.\

If supply nmay be taken as àn index of deniand, the laige nuilbur

of books upon rntogywhichi have appearud %vithîn he last fev
years furnish<. s an encouraging pro(>f of a grmwirq, dcsir e for closei

acquaintance witli bird life, both oni the p)art of the nutelvrand of
the scientific student. l>robably no book that lias appeare(l for a long'

perlod is su well fiticd to satisfy thie ni,±eds of both these classes as> the
one wlîos.Ž titie bias just been quoted .Accuiracy and ftillnies.s (A1 des-

cription, cuvering ail external characters, including evcr>' phiase of

of seasunal an(l sesual pluma.ge ti each species, have been attalied

wvthout an undue use of technîcal language ;and these siecitk( deuscrîp)-

ions alternate throuihout the b)ody of the work with delightful sketches
of the habits of eachi bird . Marty of the life-hiistot-ies are fromî suchl

wvell known wriit-eris as Mrs . Olive 'lhorne ;Miller, MIi->s Florence M\er-

riarn, WVilliami Brewster, Erlnest E. 'Ihompson, Bradford Tlorrey, etc.
'l'lie author. is by profession a î loset naturalist, biut isý chapter on

'l'lie Stuidy of Bi3rds out of I oors " e.în only hiave been wr'tten by one

who is a lover, as well as a student. of birds, and 'i'lîose acqua 1Intanice
'vith them mtust have l)cguin at a period %vhen professional methods and

closet wvork were as y'et natters of the future. StilI the cutatur of thec
mu11seum11 cornes to the surface in the follovingc- rxcummendation :'' If
)?ou would nanie birds %vithout a gun, by ail nîcans first visit a miuseumn
and Nvitli text-book in hand study those species Nwhich you biave previoul)y
found [by reference to the nearvst local list] are tu l>e looked for near
y'our home T Ihis preliminary introductioni wvll ser-ve to ripen )-ui.

acquainaance in thc field" One field student can remiember hiov a

1 relirninary acquaintance wvith a row of niounted birds standing c'at.

attention ' on the shielf of a nuseu) bias onh'. served to deaden the

i ian'ibu1wk of fliris '>1' Eastel n North Aittîrica-NNith iy 10 lite: spcîes atnd
i)escriptiotis of their i 'ititua1ges, Nests.rn<i E-ggs, their Dis)tribution .111d M\i iratiolis, &C.
&c. &c. 13». i"ranik M. Ciptuani, Assi.stant ('uraior o>f the' I)etarîtîît of \lnîalogy
«,,ic O)rln'ttiogy in the At\merîeaîi tisetin. of Naturai l isi tOr', New \'ork City', &c.
Ncwe% Vtork: t). Appleton & Company, 1895. 12 1110., Niv. 421 111.



Noiics, U î;rî î~v~ s xxii ( oxi~î i:xi s

i ntere.d iat 'vould oîblerw\ise bave bevin feit i n t bei r living retlatives.
)n tbe otheilband, an iliusi ve s t.a t.*L nai4 in t'liîmpiSuS tb n ugb

mbe leaves or over the distant tree tops eaul a\Valken a keennless oflitiunt-
ingi'î îbatlit .m folloxving ils >l)jecc througli thiket and mai sb and

stuiibling over twio (ir tbree fal-e identIli (atilons, %vil! endi m ak (>ldi
bol nl Of dItep friendship Ihetveeii matn and hi ni, îb.ît cai ne oitc tei tin
noi ot ber vay. Sucb a1 pdai n ttay Le to0 Slowx foi. t bis end of the~

cliul ty, bu t i ts re',tIt s havec a st piu ow i. ahot:: 1 nihe

xIli klnow xxbat p oin hule bi I d ) :d us at l a nd xvbluevcr
t1iat sono is hearI agaîn the uevsrovg en and the air freshct(-
anîd oi lier tiimgs cotule back o Iliîid that to mI.ls wvoti 1( e I i ndeed.

Among' tbe Inost va!uahle fcanines In the boo)k are the Kev. I bey
àare îlot, as is toi> ofieti the case wvitb nattîral biiraoî key, o eNti eiîiely
analyti? and c<uînp!'icaîed ibat tbe stîden t Cali only establislb the iden-
tmy of Ille sî,ecimlen at the îîsk of Iloiîng Ili, own . l boere is a short
systemiatic Ksey to the ( Jders and Famnilles, and tînder cacbi fanîîly a Kex'

to the Species I n the latter ail systeinal c airrati-(eiiei)t, in the
scienlihec setise, is abatdoaed lThe tuthor's molto î-,: If tbe Keys xiil

identîfy- uley xvîl] bave acconi dibe< theit ttrp<>se. For exanîile, tbe
Fîncb faimi is divided int îbree g.p

1 I.nder piarts viti ted
11 - U nder parts xxili no rcd and 'vîthoui distinct sireaks.

111 L ncer parts xvirlioîtt ted and xvitb îî tîneîoîîs streaks.
Eacbi of these groups is acain divtcled 1», other îwoitnent color
îuarkings, tintil at the third sul bdix so the scx'eral species are reacbied.
Thibs laîl %vi11 be foitid an excellent one for field identification, and b),
cbeckîing results \vitb the accirate dcscripttoîîs in the body o)f tbe xxork,
zI dangci of error mnay, h av-oidcd 1 or Soute cf the largcr laînîies

as the Finches anci the \Varbles, there ms also a Field Kl-ev Io the Adult
iNMaIes in Biecding. Pltumage.

'botbnot. 100 large~ to be carried in the pocket, t1)e %orki e

of the art of booknîaiking. In addition wo upwards of îoo ctuls of buis,
feet, etc., scattercdl through the text, there is a colored frontispieco,
I 3ob-wliîe," a Color Chart, and 1 S foul page plates in " liaif-



'Fi i î~ ( )r r.~ w.~ ~' .vri; liA 1.1 sr.

tonci 'l'lie (,,)lor (hIari ii sý)i.w1îhat disappoini ing ; what Flhutild be
thie brighter colors are altogethet ivanting in brightness 'l hie hiaif-tune
plates. hioweveýr, are ail that cati be desired .'l'lie Clapper Rail, Spurted
Sandpiper and \'outîg, I east FHycatcher and 1>liebe, Meadowlark, and
WVood and \Vilsoni's 'I'liruishes semn altno.,t alive.

A.G. .

Arc hacology. --NT ON rii.. A:\xrtQUurut>1Ï 0F .K. )--îîxs

Along the shores of L ake 1 )e-schénes are miany points of :\rcha±-z-
logiCal interest , nd it is Ini the hope tlit sonme of the inbers of the
Field Naturalibts' Club nîay devote their time to a more special investiga-
tion of tlîts brandih of scicntifi researcli diat 1 now cau attention to
sone of themn.

It is needlesb to sa), that the Ottawa River, of which this lake is ail

expansion, w~as, dttring the Frcnchi réginie, tue great hhaybetween
the region of the ,reat lakes andl the Fiench settienients on the St.
L awrence. I ndians and "couireurs de bois " engagcd in the fur trade,

as wveil as goveri-nrs of (Xida. either ini voyages of discovery or
e.\peditiouns ainttheir I ndian enemiies, t1aversed the waters of this
rive:r. i t %vas at unies, a*dso, the objective pboint of Nvar parties of hostile

I ru ltois, who, after the subjugatton of tlieir H-uron kinsmen, carried tue
tornaliaiuk, in aî war of e:xetiiiaitioni, far int(> the %Nildsb tu the îîurth of

the ( )tta" a.
Suine of tue descctîdanî,s of the Intdians and voyageurs who touk

part ini tliese stiriting s( etis, ()itCt.dwîth the pioncer days of New
France, are niow living iin Aylmeti anîd vicinity ,and it wuuld be %vell tb
sectoru fromn thetin the tradittion, anîd stories attaciiiitg to points of local
itîterest before tlîe l)reseuit getieration passes away.

On the Ontario shiore of the lake, au. Rayniond's point o1)1poslte
Ayltîer, is tue bite of ati uld Itidiati workshop wlîere flint weapuotiî have

l)eeti fabricatedi. My attentioni \vas tirsu. called tu it, sotue titîe ago, by
J acob Siiith of the I nuerior I epartinett, its dlibcoverer. Mr. Smnitli
slîewcd the writer som~e flint arrow lîcads, and a spear lîead of tlîe saine
material, îvhiclî he lîad cliscovered au. tlîis place.



No'î'i~s, R nvî i~ws AN 1> (~>~I3î î~s'is.

Naircisse Noél of Ay'lmer, iii companiv w'ith the %vriter, also found
somte imlerfect arrow-heads at this place, whichi appear to have ben1
rejected by the ancient workmeii. For about 100 yards alontg the
shore, between h igh and low water mark, the rock; are littered withi
chips and shireds of blnck flint, which are also %vashied out of the gravel
at high wvater mark after heavy rains. These flints resemble those
found iii great aixondance in the Trenton limiestone at Hull, fromn whichi
place it is just possible they mnay have heen taken. It is said that thiese
flint chips have also been found on Snake Isind a short dlistance fromi
here, so that this locality, seemns to offer opportunities to the arcliaeolo-
gist that should not be overlooked.

Somne years ago a quantity of human bones %vas found buriud in
the sand on the Light. bouise Island just above Aylmner, %vhi'-h the late
D r. C. I\l Clîurch, to whom tncy were l)resented, regarded as typical
o~f the North Amierican 1 ndian

A short time ago, Ct Pointe a la Bataille ab)out 10 miles al)ove
Avinmer on the Ontario e.' m~e of the lake, Joseph Leclaire of Aylmier
discovered a large Il cache "of bullets .As \,r. Leclaire houghit home
necarly hiait a hagfull without exhausting the find, it does flot appear
credible that s0 larc a quantity of ammunition could have been
tcachced " by litnters ; btît, jtîdging fromn the nime of the place, one

inclines rather to the supposition that this store hiad some connection,
in the past, with the movexwents of war parties, either white or
Indian, operating along the lake.

An interesting tradition, told by the old Il voyageurs " now living
in Aylmier, is associated wvîth Lapoté's and Sind Points lying respec-
tively to, the east and %vest of Sand 13aiy at the mcuth of Constance
Creek about 15 m1iles above Aylmier. 'l'lie tradition is i, followvs
ïMany years ago, during the French règime, a part>' of Il coureurs de
bois " wvere encamped at the former point ; while Sand Point te) the wvest
of the bay was occuied by a superior force of Indians, probably a war

party of hostile Iroqîuois. An encoufiter was imminent and it i-mained
to be seen w'hîch part>' would circurnvent the other. Tlhe French fur
traders, whose daring and brillianc exploits ai this period are a nîatt<ýr 0f

history, were not to be taken b>' surprise . I eaving their camp fit s



burning on the higli rocky shore at I apoté's Point, to dcÇcive their ivily
eneinies, the little b)and of intrepid Frenclinien traversed the lbrest tu
the east of the bay, forded Constance Creelc, passcd beneath the shadow
of the pine groves on the sand his t0 the forth of the bay and1 fei
suddenly on the Indian camp on Sand P'oint. 'l'lie encouniter %vas
sharp and terrific and resu'ted in the uflter defeat and route of ilhe
Indians.

WVni Baillie, of Avhnier, infornied the wvriter duat a gyrear many
l)ones are scattered over tbis p)oint : and NIr. 'Montgomery, who recent-
]y lived in the vicinity, stated that bis tiwo sons discovered, at tbis place,
an) almost perfect hutnan skeleton . -\Ir. Baillie also suites tit soie
years ago, on the eastern shore of the bay, a number of copper kettles,
of ancient design, %vcre tineartbed. TI'ese facts %w9uld sem 10 cor-
rol)orate. t0 sonie extent, the al)ovce tradition and] invite a dloser
investigation of the subject. ''be wveird Indian legends of prolonged
conflicts %vitb Wendigoes, supposed to bave inbiabitcd the sand dunes o>f
Sindi Point, sbould also be collected before ilhe generation of old men,
now retauning tliem, have passcd away.

'l'le (Ad I ndian portage at the Cbiats sbould also be a point of great
interest 10 the .1rchtaýologuSt . 'ihe remnains of old bullets, badly decayed,
have been fouid b>' te wvriter in the crevices of tie rocks at tbis place,
strongly suggestive of tbe timies «liieni tbese " carrying places %wcre

disputed, foot b>' fout, b>' hostile war parties. A\n old copper coin
and otiier ancient ivorl:s of art, found on tbe lal<e sbore at Aylicr, as
wel as an iron tomalhaik of l)cculiar dcsiçin discovered by S. H.11 Edey
sonie two muiles inland fromn Ibis place, are matters of itîterest.

Finally, 1 migbit say tbat nmcmlers of tbe Field Naturalistîs'
CIlu 1) hlo wishi to make a careful examination of places
alluded 10 in the above %vil] soon le in a position to, do so. Capt.
D)avis will sbiortly have a steamiboat running between Britannia and the
Qttvon, wbicli will ertable us to make any of thiese places ilhe objective
point of an excursion of the cluib. Traditions and folk-lQgre stories
associated Nvith L.ake l)esclienes should then be collcîed and recorded
before ilie biand of tiie bans l)laced tbiem beyotid ottr reach.

Aylmier, Que.,
j UlY 2901, t 85.

Tiii.: NATUILILIST.
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E. J. CHAMBERLIN, C. J. SMI1TH,
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THE OTTAWA FIELD- NATURALISTS' CLUB, 1895-1896,

TI-LE RT. I-IONOUIRAIBLE TIHE EARL 0F ABERDEEIN,
GOVFR.NOIZ-CENERAI'. OF~ CANADA.

MEI. F. T. SiiuTTi, IN.A., F.I.C.
Viccziprcglcnito

Mr. A. G. Kingston. Dr. Il. M. Amni, M.A., F.G.S.
Zitiririann

Mr. S. B. Sinclair, B.A.

Sccrctar-g: raiircr:
Mr. Andlrev Ilalkzett. Mr. D. B. Dowvling, B.A.Sc.

SLir(ic aol FsIsoks ~1~*) Conuniiittcc (il lrc >p.

Prof. E. E. Prince, B.A., F.LS. iss A. Slienick, B. Sc.
Mr.aneslclerF..SCF R.. " G. Hlariner.

Mr. NV. F. Ferrier, 3. A.Sc., 1F.6.S. 94 A. «M. Living.
ztanibinq Conximittcc6 of CouliCU:

Ptdis.hing : Dr. Ami, Prof. P'rince, 'Mr. Dnwvinig, MNr. lingTston, Mr. Ferrier.
J2xemgr.ion.ç: Mlr. Kingston, Mr. I)owling, l)r. Ami, Miss Shenick, Miss Living.
Soip-ces :Prof. Prince, 'Mr. Sinclair, Mr. Fletcher, Mr. i lkeui.

Gcoa'ogj': Dr. EUis, Nir. Ferrier, Dr. Ami.
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