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DIOLOGICAL NOTES ON CANADIAN SPECIES OF VIOLA

1DY TUMo NOaUL
(WaIt 0MO I4s "rwu fum mam" by Ibo asibor.)

la recent years North American, a"d especaly Canadian
violet have aîtrce coniderbl attention on accouai of tbeir
very liberal coairibeioàs to tbe aumber off "1undeucribed specmms";
but it so happons that wO have &Paine" m0 lurihe knovlOdg Off

*benuWhte Vw*lmWw suflfront athoghy scinûlic
Ioint of view, vhen spoesu wot studied aed treaiod as living
beings vith mome paver to adapt theusolves ta ihoir envirouent
raiy o a if ti. os m» Vil. ad hebetwibm urne o

andl toM a iste ae of as mesmaed hmrbar at eri It o
Linaustisathy do nowv, for ai that dîme tb.y worm ai heast A

clasile unsud a way as to become readily detoru.inable wbule
in receat yoasm accuamulation off supposed oew qpO * bas gone
on so rapidly as to heave tbe enumeraion of ibesm ini aoyibing
but a %&yumaic arrangemente witb tbe omission off important

W. auurally arrive ai the. conclusion ubai it would be more -

desirbl an" more beneial to ihe siMdy off natural scienc if vo
cont@nted owMarves wit a suale number 0f species but Veil-

j ~ , deio-d amd boiter appr eciabbe itou a biological view-point The.
m f-monine ibm preacene or absence off pesene ibm rets-

j su i . aMd calot of ibm persfec over are deceptive characuers
SU uitII position ai twi o-Caid S'aapeous"u leraW: aerat

faq n ou constant Sint§ emi aok ven off
à ven recet date, ueldm.ooIi «Md hiu weva MW i ù fies off

blo&og or uo qgy.ne ii uir geseol esetn t*@am
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Tlhe M.yw aumed b> D.eb " in » hdw cul. M. M e
C~rit!uoa ?aMU by De lanow roths "bu bu ui"« cdtladn...
ehan au be Ohuwa upnssma «d s Mq ather P.ut or Casai. ne
lasW. De-e r. peetsh.'s abuih wu dd M h. -IV w e Club vhs.

bnbemn .oeUphsui tirUU

I.

sslvs vth eprdealagdianses that have beau. pubiubsi
long Iwo, insteai Of sblte h plants to - remeved sùàyg.

whereby mnrel>lt mone nev chaeater vould b. dIocovetel,ýd; tbe
oui> thi 4g<'nev" to h. toufid la sucb sysesatic works "" o
Comu"s i.no ndora changes now lcabiatons aMW qew
genera, bassi on spscil rather tban gemeulccaate.

le in therefre tabe b.ope4 that Canadian botanbes w111
undestak. te work of studying *"d planes of du*i ove, Whlc

nemi. a retislon, aud, for imatancs, te VI.1 voeU no doubt
prove 'te b interestlMumg front a biooicial vIvpoit beuido tht
a dom stami> -o the varions orgm ansight revomi mev eharaceés

'Of iovacto te distinction cf seveal eriulcaei p.. somme
Mod chamacers us> b. sought in te structue of boule eh.
precm ds soai lover.n t ee Ies-vaiatoe, ete atnmw-

of te rblaom aWni e o eeosn f rootashoots. Havlng
mendia te <sans from.tim to turne, te miter thouglit dthae

publcatof momie obevain upon te Serecbar of eh..
orgaus umigh -b. of some ltere to Camails botanite, besids
thàt de. noues night iicate e lime M of to, be perme&s
Wo migbt bogie vith

Tvo biais ot lover are keowe to occur in elmegenu rabl:
euie perfect, vhic vo kmov is to h. fou"d ini ail ete opees,

ani te.citgm wbich uis fer (ro inconfon, bot vhich
mut!esm m-à- u chrateisl Mb fertain spocies, or perbape

bmota certain-ssctieof M e <enus; fe îs absent la rip.
ani b"W1 for instance. lb. pec toioer le as ve

aneMer thermprdt m gurhc *,suutyl n
plane; te aspal ame prolong.d bakards boyoud their point of

Meerion, thef are glabroos or hait>, oftem cihate, amiw vebave
notiosi mm*h variation le thoir shpeaml ehd ithege M*o their

appmda tb;e corolla Iliypelo with tho «ntrlor -et
larger ami, soewtimos, Mi a diferet ouias -iem- lm ýotim,

y

M-
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b"ese that it bears a spur of variable lengtii. The. Iv. stamnens
ane clo..Iy &Wi1ed te tii. ovamy they have sbSot filament., aud

at liir unmi geerll a ie laitou apedg ormned by'
tâte prolongation of tii. connective ; tii. t-wo suterior stamnens are
provld witii a spur-lke nectary, wbicli protrudes a cousidet able
distance loto tii. petaloid spur; tuis uectary shows several modi-
fcations iu North Aînerican spedies and oiagit; to be studied sud

descrîbudin tie. diaguoses. FimaJly1s tii. ovary lia a dubsiaped
styleancibears the otigm Ma gwove ote ateir Mce.

Tii... p.yf.c flowers are, iiowever, far front bing q1ways
fortile, sud it appears, from our own ob-ervadoos as if tiiey q.
eeie iu a nuniber of tie acaulescasat purpuoe. spees, at

* b~ast in the. viêinity of Wasiigton, but viietiier te.. sane
specios- boliave in the. mam way furtiier uiortii woutd b. woruli

witle d.termniîing. Tii. otiier kid of lover, thi eisoaac
is cItes, but very incorrectly described as. Il'apetaios," evidently
Itoru thie fiat tiat it buia lt iltierto, been carefuly examine in
this country. -Tii. terni ditoaic is thiug desiguat 1d go
suck flowers as, renias. dosed, in viiiçb thei. petals are nierely
present as rudiments or, somdets otaliy absent aud in- whicb .
te. suaniens are réduced in nu mber, besicles tiiat their antiier
are %miul aud esootalu but a 1ev pollen-graius, whlcii generally.-

omnit their tubes ile stI eaclosed i the. antiier-cel 1. Tii. pistil
is in tisse 8.over, snial than Me thie perfect oses, sud the. *tdg"

is la «tp scarcely develop.d. Tis. Boyers neveitiielesa prodluce
a larger quantity of seeds tiiau th._ perfect, aud ti.y kav., ini a
number of cases, iii. power of burylug tbinelves in <lie gmcund.
viiere tiie seeds tius beconie ripou"d, or %biey are borne os ereet.
seriai pedunce like the. pe.fect lowera.

CIei*togamic. fiowers ame ksown froni vsuy uear1iy sixty gemera.
especlally amont te. 'flm nm1w.* Ils~a M1.ùen, in
Certain spedes of Oalùd, £a. , Linari. Dmuci. Viila etc.,

*la te. ««Mu VuMdus §.. Oyers Were nowa alrsdy to
*Dilleoi. aud Lineus, vhuch as readily tg b. noe trou elwlr

1 C.OMP Damia: Die"tu fera 08 Iwmr, P. 3.



dlsgn Ofeo V. mwb: 4Vkb" Mo. ta.a latifoia,. flrse

radice, somma lu-cacmlae feia D'il>1.," sMd 'VWa £oribu*
radicallbus abortientibus, caulinis apotki SOMifol Llnn.' But

besidos F. tnàwNt a fev other old worl epson.s of the genus are
kuioa Wprouco elsogailclovraas, for inance, V. aàamk,

sils~~a cas~aaidjI.i*U, - of whiiclh have be.

descrlbsd sud ligured by Protesso Warmlng in h bisI Oana f

Geoa" Sotany (18S5. p 546. The structur of th. cisto-

gaMic lover is ot, hovorer, Identicailu in tho species, sud lu

regard to the North Anmea species v. have BOCed sMou Pecu-

liarltele Wbi* May prove" oa s i.dsigihugc eti

The cleistogaml, fovera roman coustatly dosod in the

spocies vbch vo have eaidand the. generai aspect i. tiLs

that of v. aemmïs kurod on our Plate IV. fig. s.,aud the

ilover is nodding tike the. perfect. Tii. sepals are normatly

devéloped sud show a very prment ciliation, but. the petals are

Merciy proet in ths shape of sait varta; only tvo stamens

are dovèlopodt (fig. a) sud in their maturai position thoy are clowdeY

appi to the pistil. Thon stalm have largo connctives,
prouinently dontîculate along the margina mmud thie suthes are

saiit ud ontinas sualy ni a fev pollern- raine. 'The pistil

bsashort curved style, but no proper stiM& is developed.
Thes cwestogamic lovr of E. Maoeuu are souetimes buried

is dis gr@und. but at other timoes they ame riisd above dis sur-

faces borne on aluost 8rsct peduncles 1: meums as if dii. varied

4 pgositio n ledmue W atmsperic conditions; ve have at toast

moticed that in severa othor spocies thn lover. are only buried

4 îin the grouid vien dis season is vel varu sud dry, vhite they
deveiop above grouud *hen ths atuosphere i. daunp sud cool.

laviz.ppaîn~ thi eitgmclvr are, thus, cm

rjvays undetground, sud th"y difor troun those Mf V MaMus

byhbavng largerapuiaw on the. Sspas<(&g.S) and by thes

p. ~~b.lg gflos lu dhis specle dbo ar0o a1s on0Yrdmea
pa" only tvo stafles, Wh ame soMewbat butger thao

= thone cithe (orne spuees Bu lu V. soWMU tb dis cltogMic

(fg9) aro loqng ud mmmivw; dis acterior #*inu plaily deveope
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(8ig. q), and ther. are three stameus (fig. 1a). of whieii, bowever.
oeI'ý,"tw& bave both smh.ater.celis developed. . Mo these stameus
bus.Ias as in the. preceding two species, the. cmnuectve folded
*round the. style sad stigma, as sbowu in fiure so. and the
structure of the. atiiers sud the counective is ideuticai. The.
cleistogamic flowers are iu tins species, V. sagittaa constantiy
raised above grouud on eteet peduncles of quit. cousiderabie
leugtb. aud it appears a if the. position ot these peculiar littie
flovirs megit Coostîtute, if sot a speciflcg thon at least a sectional
character. And in iookiug over the. several species ini wbicii
cleîstogamic flow.rs occur, we notice tiiat some of the. &caulescent,
woodiand. types: V. p.i- .a- v Maoesmi, and ,ila show a
ted.cy of buryiug iii. flow.rs in.the grouad, while the. bog
plant,.: V. sqifla, blauda, lancelata >rim * j -- affisù sud
cuaUata always bear the. cli.istogauuic flowers ou er.ct peduncles;,
on the. other baud, V .a,*ansd evaa both inhabitanta of
sandv, gravelly huli-ides, bear the. flowe % raised above the.
ground. This varied position observed in the cleistogamic
flowers depeuds evideutly upon- the character of the. substrate :
humus, wet boggy grouud or gravelly soil, besides that. the.
atmospheric conditions may flot b. excluded. If the. flwers and
fruits of the bog spei.s w.re buried in the. wet mass, they would,
o doubt, be expos.d to decaying, and it seems very natural that
V. aPfuù alwrays bears tii... flowers, raised above ground, wheu
it occurs in swaumps or wet uwadows, wil. i partly buri.s them
i the. ground, wieu growiug in tiiickets, border of woods, etc.

Very peculiar is the. mode of grownth observed in V. retandi-
bila. Tih. perfect flowers are in this speci.. plainly dev.loped
tram the -axils of the. basai leaves : acaulescent, whule the. cleisto-
gamic are born. in the. als of cauline leaves: caulescent; it
appears as it the stems which bear the cleîstogamic lIowers ini tuis
spe les are mostly subterranean, but we have seen one instance,
however, wh.re a stem bore a few green leaves instead -of m.reIy
scale-like. In V"io rbkula it i. interesting to me that two
sets ai «eriel stems with green beaves and flowers develop iu the
Me season, and tiiat the flowers ot the flrst set ame perfect sud

very slhowy, tiiough steriil, wiue tii. later deveioped are sil
ltogamic sud ciosed, but produce seeds.
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While th",s cleistogamîc tover. appear tu b. comomon to a
aumoe of sp.éhs of. ridai there are cértan North Aanerican
spedes in which tbey are absent. for instance, V. -p*"B and

,bi.la . striata, aaéssphca and #g6ea vs
bave Observed a feu instances uhere the last aieveloped flouer
vas amerely rudimentary, but with no sigas of producing any
seeds, white such were produced by ait thse perfect cnes on, the
mmn stem. And in. V. sai -wmh vo bave net succeeded i
detecting. &single clitgmc flower in our berbarium specimeas,
aMd fot in V. Lma**sdrji aitller. W. hope, however, that Cana-
dian botanists viii re-examne tii... species in the. field. more
.speciaily the two last usentioned, since it i. very important te
learn sounethiag about the structure of tIhe cleistogamic lover. iii
general in others than those 4escribed above

VARIATON MX LEAV.OUTLIUB.

Wben aumercias leaves develop front the sme bud as in thei
amopodial, acaulesceat violets, certain variation becomes always
more or les. noticeable ins the leaves. Those that develop first,
before the floWers, are trequent>y different fromt the Inter ones,
and in certain species, V. papi&nme and *WlmWa, for instance,
the first of these are generally cordate or reniform, but entires
whsite thse later on.., sometimes, are more or less deeply lobed.
In V. àtgifat thse variation in leaf-outtine is quite considerable,
and vo have, -sometimes, noticed a number of (orms upon the
sme individual during one season, (rom thse oblong-ovate te thse
lanceotate, with mise base hastate, o'r (rum the deltoid, entire te
t&e deeply lobed, the- latter bcing characteristic of the so-called
V. emargiuata Suclà variation seems lar<O1y due to ti'. rnsition
of the leaves in ihe bud, but there are, aIl.o, cases where the
nature of thse surroundiags seems te, affect tIse leaf-shape. VP"l

aussjiat. for instance, does not* develop the deepty cut leaves
exoept whea it grows in rich soit and in shade; in open places
and in saady soit, the loaves become entire and cften quit. narrow
like those of V sqitaa. V. pauata bas always thse later leaves
deeply lobsd, when growing ln voods, vwhite V. aiùo.
shows a pronounced lobation, whea observed in damp, shaded
places, aiong taneks, etc.

- -f.
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The alocu violets show but a slight variation, whidi
mn res#ictd to the moto sorration or cresulation of the test

margin. But the most- coospicuous vsriatiun is to bd observed
in . pdata, if we conmpare the beaves of the mature plant with
those Mf the rohot.Some of these types of haves are figured
on ourplate (Plate V, Iga. i3-t6), snd we notice the gireat -

div-g-c betwoon the normal leaf (fig. 13) snd the amaller one
(fig 14), wbich vwu taken (romn a one year old specmen. la the
rootaheots (fige. îS.z6) the leaves show a tendency to becomîng
almoat entire, sud one woula hardly bave suspected, them to *

O beloglg to this aor-des, if it veto mot for tho f*ct that vo succeoded
o - in preventing them fromt breakîng <2f when the methor-plant was

Considering thone fow but volt msrkeà cases of leaf-variatioo
in Vie/a, vo might suppose that severat of the recently ducrbed
Dov speemes, in vhich tho outtine Mf the lest constitutes an im-

portant part cf the diagnosis, may be r!-ferred te somne single
type vîtb ability to adat itself to the surroundings, snd to oxhibit
a certain ameunt Mf variation. And vo must romember that
besides varyiug i boaf-outtino thesainec species dot aIse, vary

in respect te thie pubescence, vhich is still more ingluoced by the

e' conditions of tho surreundinga, character of the. sout light snd .
iL shade, etc., sud it cent of course, oaty be asrtainod through
et prolonged study in the fild whether such plants are ssufllciently
le constant in their mode of grovth se as to be considered as vslid

species.
to -THE RHIZOME.

id ~ Fev ergans areg constant in their structure as those which
conatitule the rhizome, Uic under-ground stem-po& tien, vith its
jeaves and roots ; yot it is very seldm>m that recent authors pay
much attention te this part of the plant, vhen they describe nov
specios; in regard te Pie/ it is generally passod by i silence.,
The. folloving types of rhizome are observable ini the Canadian
perennial species of P"/:

es
A. Rhizome vertical, menepodial, beaves ai basaI vitu

* axillar. flevers:

V. p.data&

- -_ý ý _N - - :



S. UJ.io. borleotal «tews ast su"

with havas sud Lowars bute no stolon

D.Rtio.a sumdalpsobimewith basa haves,
min C:

IL Ehisom hoiotImospdahVes ai basai with
eaWary gover mmd stolons vrih eahkFa haives

E Le.e.ua >uuZqiaS&ùi anda, l1aità
As may b. -redlly ses. (rom thi tabla, te.uopda

raication -ec dia mmo dAracteerietie, vEila (ha smpoda
ceur cly in a few spacasa Of disse two kiad of bmcig

dia rooma ,e is in r c asd by its ca.atiouous god
in on trdircto mmd by its termial b.d daeoig coly leaves
vitb axllr shoote : loua or vegatativa, of wbich (ha lattar cou-
tioue eu. sam davaopunt of have. Mmd without being taruninsesi
by a floaI axis. Tha latra shoots, howaver, do am attais
(ha sauta hmgth or dia saMt streogth s dua mothar axis, unhas
in cmes vitara titis becoutes « *urad mmd dias off. It is (hue char-
acteristie cf the uaooopodium that (ha terminal b.d semim vaga-
tative mmd for au indeluaite pariod.

Tbes smpodiad ritizout is ln Vie/ but sparlugly tepram ted,
md as a matter of <mect it doas mot occur ms a su»s rhluom

in the stricter ses of te. word. W. bave callad it a pesudo-
shiom, becausa tha under-gmoaad stau-porulo is bars Cm.

E. Ca-.a. etc.) omly repremeted by the bases of te. marial
shoots (sou tha lovarmost leafaxils cf whlcb buds daelopN
vch in tha follovirmaon grow out into abovagroumd shoota.
lut tharo e s o ndar.grousd -otara in au o (hase spcismd,
moe over, each bud becomas toi mimmeed hw a 8ra shoot vith
cauline heaves am ill..y towers And t le sean wititout mec&
dculmty vwa wa examine P. -a.-dà-à that tha ftsh, liover.
kg shoots ara alwmys borna upc. the basa d am cEd, witherai

stem from the previom yaar. Orn might sumpposa tlsat Ir
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p.éew a ieUa mWud uaI oughtto b. r.ckoud of the -uc
group as P.~uir but w <hou apodeos es well ms in tho

moesouthoru V. Anatih, <b. abo»vgowmd stams am roadily
ai soon to have developed direcdly firom th% rhime Mud in <b. «ils

of haves, portaiuiug to, tho termias bu&. la other word. thoir
rhiuom orsre a mornomodian jsua as typical as dho omn

dsrbdabov%,wit <ho ly difronce <bat in <h. oea ocly
O, lovorS devolop, wbile Iower.bosrlu atomme anvlo FOOn the othor.

Thm oum o.1or stemmsdis don <o, the grou.d weoua mmv-
ing auy boni bud. for top....ctio; <bis as seur.d by <ho

th torina b.d Of thoeuo.rua amxs
la V. pulh <ho rhmom in cuaulvor< it1 in rathor

short but quiutb" hcand udào primary root porit for about
<vo yoars la V. peiùmsqnec., <b. rhisomo ie hori

s0<5<81 somowhat loug.r, but eh. 1soruod- are b.roy visible.
Tb@eduickuoso Of rhiuofflis in bsepods(B)amswonlm in

eh V. P#dWM d»e to, h. swolleu bas of 0<<h potiolos, as wo have
doscribsginl a priouuly publisho paopor.' lu W. proiw.iiq4W.

a-uad te aille (8) te rhizom is quit delse sud <bos spoio
cdame charaeorisod by <boir more or kms profus e dlpuee or
lelong, v"r sionder, ma<raoustolons, a" of wiék boremo

u s srima5sd by a rouesof lmIoves unk <ho -ohr5 t a"d lu
whih <ho - mononpoiul branclg <skes -ie
Tb* pocular instance of both cauleiceut sudacuoot

tovera devolopod upo. <b. same dime ls u hserasd by I.

dt ý- M<fdied, as iescrl"o above Howwve, our matord vasm
mtho. «Mct of <bi spocios, <bas vo wu* ummblo te moitecet

10. ~wed w the h osa.mclyr arebm u ou stms "a ame

lie Aeria or utbOe auom ader mort"codlo.
lalai hv auw:type.atpew cis vyWorerkm

au be cters un accouat of le smtos hbit Tho eColons
ar% as 1< appeaus fren our dried matwi.ri ahvays abs,. grouud,

ie mu as boy aul boar tWpWp n -aves, but scUe&i lm
fmina a uoat as la <ho --eopodla speio nomof am u

Ith ov ý rhMy um- but <boy voen de dovipo kmo

ai ~ ~ mmi em N.osetTru Douiailu.b, VOL 3,N 0~ .
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-' ~plant Cama botanist art urgently reqiaesed to seudy <bis
spàinl ordar <o expais 1<.s mode cf grow<b (roum vouer te
aâmk % -o espeduagy . em trt ue strrurý w re
Aborn ot amieadscâsomi lovars, if sumch are preet

la comaing Iue rhbomeq of <bemn Canadia violet wkbh
* Ruropoaa speciles, kt is interesing <o otice tbat tber. b only ont,

V. uàaihs wbich ethibits <b. marne grwth as V.

Mnd <bat <bern tva specues ame sot to e occusds as amer ame,
simca the frmer bas <ha lOwern ligl puarphp, th. latter, on <h..

cowrydlov. la. mWm duwhde dami. s c opdia aMi
<ha lowera as in our aubct pesbut tbers are -M»m

ausro wbich "ta aboya groum'-ad which deveisp rosttes of
haves at their apex, thuas repeatiag due growth ai <ha mother.

- - bornis. isacaulascect V.dkàa so ami V. Aias atre in
-' ~ 1 repect vatis Or ffi5ewmu am its alles, wblle <ha pieudo-

Abwo . iiada s lur.dily reCOgab una be a9p
Pcaul.., stqna<u daàip am6 a fev others vhicb have basa

ecrbiby Priessor Hjalmar Nissoo.'

Tm liu3p e«perms for laout 0u Wem in thas petI - maiaI spcameof Vil.,% buatis epl acsi by aiM- tas bc
intmty dev@lo from du bas of lha petiel fro

&M le au oag eha latemant" aaim<ha
ee se is b P > , Mrc. Thon romt ame ue.ay et

thay am aut vmy <hicks hovave but pousse,avokmsea
MWrg preachyaai "Psl Um f <ha corte vieb an aainec
eté adé corres on wi<h <is tys fre d mAcoibsi by
Dr.. Sibbach Ne motatierots ver, observai.

e ai" for np M « tbWmain in cou ybsebsrvii

= 'Dsj~d.~sé.borag. Geudb. V18L.l> IUS P6 I.&S

- .-
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the motber-plant for et Imast <o seasoos; <bey oence <o
bicoom in their second year. Onet in o other Amuuican violet bave

w, w80a8. detecw ed rboots and <bey are mmt very wedl knowm
auong te. old world species éialer.. Wydler mmd Irmiech moticsi
theu in V s>Itka. ftu aias camsa., mmd Proféar Warmimg
foued <heu. in V. elalùr.1 1< would »mu <bat <bey migbt be
foumd among tbe cr.p dliâg Americam honlgeVit.:
V Caaéù -f~ mmd aWb , and perbpo "ls in tbeeecs
of theroup C

la oesdeig mota Of pogainlra" m vegetatve,
as poseese by <les CaMUdim species of JrWAs le seem as if
<base ai <le group E (V. >iuq ietc.) are <le bese .quipped,
sinoe <bey praduos stoamus a"d devdlop seed.1.roucium lowsrs be-
sides; <bsne qpecies_ are, <bus, "l ta wander mmd spuuad them-
selves over a largeMM ares <baue odurs, in whicb *<oM do Mxt
ooe.r. r"t pedak,4 wl<b its shot »d. plauupé vertical bhismae
ia, .uvur<lelese, possesed of -o power <o wmmnder by emmeof
<le uoatsoots. Ou in aU <be otler groupe (Se C ami D) <le

stucu& aÉimrmo <b. bi @ - e dms -aot semble <be iadividual te spremi
Pm aMy larg arma, Mid du principal dleut basd us in <bu
specues uscursi by the seed, wbicb are -jcn witb mm*d

ai <b.carpele. ibis masserf dis-rie tle ieede beçams of
cause moe mcled1 -68 hes dudesgmmic &nu"r luy *hem-
sulive;1 may bu fer <bs. smm neass <bat du 'aeece bave
<lui -o raise bigh above dum wet, mosey sul es by whlcb

due disaai duo sbe-ais becomme lotter securs <bmm etberwies

Droamni U..Cepuer 1903.

EKXPLANATION OF PLAT11.

Fi&~ a-V4h Nil A diaeaid hs W quIBdwema

Fig. 3-.hm spedu. INe pffl ami te tms b in ho el

*@Im N 16e . . 3 . 'VL.o
Boomnomm Lmd mqw> 39
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r«g. 4-50D spo6ms I* apax of i pisti wil the style MW tiia

Fig sVôa>iNu.u.A ciibgai owme wui t"ii sél eicg

WbWe 0,ua sud tii mu am clue pld O. muaisil

F.6--Sem opoui. A stau. siiwlug tii two autiir celis aj vey

* ig. ,--sem apaChe lui pisil. Maufli
Fig. Sý-Vr" 4oi,ý . A dailgaieSiu dkwi. ody the lmq U

Fig p-emaapcius, *um" a sma pilai, t autirm, two seamm a"d

F.so-Sse upuoes Tb* pisti and a suo, mSgilui
igl u4.m" apadme A me.. miii the asIusu M.y il.e&uWly opMM4i

PLAT2 V.
ig.r 13- V" dm. A typicoaf m& su m id apicius. jehti *ue

rFg. 1-m "@dmus A Ime10 ofa tii .mdlu aud siofa 7«M
apimue -y.. aid, oiistud in the wm t ApuiL Natuoel

M&g~ .j-8mma apmcis A tulio cihct.d in the mmof ljm&. Natuel

Fig .- Smaapcis.A noodmut, colicteinlu imo ai ma, wu
ala <of ilune&s Natura sm.
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ADýTI0NAI, NOTES ON SÔME ÇANADIAN, SPE- I
MENS 0F "-LITUITRÊS UND-AfTS.ý"

J. F. WHITSAvuS.

Since the publication of a. previcus paper on this subjeçtl

the. October numlbçr ot. this journal, additional infortnga jha"

been obtamned ini regard to some of the questions discussed in it.

In the firet place, Dr. W. Y. M. Woodworth,.curator .Pf. the -'

Museumf of Comparative Zoology at Ca.mbridge, Mass., bas. kindly

lent the writer the types of Hygtt's Plectocuras Pb.CUum, ga ,ýbxt

it bhas now become possible to make, a direct comparison between

them and a large series of presumgb1y aqthentic: specimens of

Ptoc«era alli (Foord). Such a comparison bas resulted in the

conviction that, although P. obscurum may be, and doübtless s

quite distinct f rom the Inachus undatus of Emmons, which Hyatt-

caî ,uystomites undatus, there is no appreciable difference,

either in externat form, in the surface markings, or in the shape

and position of the siphuncie, bctween P. obscurum and P. Halli.

The types of P. obhsprum. are three in nuniber, one a co mpara-,

tively pgrfect specimen from, the Bàlack River limestone, at Wate

town. N. Y., marked 2077; and, the others, two fr;ýgm.nîts from t14e

Bi'rdseye limestone at Watertown, cach marked 1078. The speýi.

men marked 2077 bas nearly the whole of one, side wolr away

but the otber side shows the general shape cf the shell and its

surface markings vory well. It is about three inches and'a haif

in its maximum diaitieter and consists of two entîre whorts. The

inner whorls, if there wiere any, are not preserved. Bath sidçaf

the specimen show thet the wborls are at first se closely coiled

thtthe ianer half of the outer whort is in closecontact with the.

one that immedrately precedes it, but that its outer hîtif isfre and -à

slightly uncoiled. At the anterior end of the sheli, theouter _

whorl is about twelve millimetres apart from that which iôùnie-

diately precedes it. And it would seeni ta be the body ýchathier,

which .occupies rather legs thon oneý-baîf of the outer whorl, that

il; freç and separate.. The g(urface markiôgs are precisefy

similar ta those of tht fine ,spécimens of P. Ballh callected*

by Mr, Westgn qt Lorette. On the worn si41e ail the sept&

but the Iast are obliterated, and' the shape- and position
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cf tlhe siphunSCI are sot at all dearly shows. A label, in
llYatt's hand-writing, b"weve, which accompanies the soscimen
etates th"a the siplital 18 "marginal MWd ventral" as
it in known to, be in P. Hall The two fragments marked w078
show neither the external form of the she1i the outls. of the
transvmrs section, nor a«y of the surface markisgs. Ou of
these la a littl. more dma about oMb4ird of the ouater whorl cf a
specimen which lia been voru down in su" a masser as to show

* ~a longitudina setion of the body chamuer and of the Iat Ove
SePta, which averaIge hfrom ive te 11ve and a hIf uilmtres in
their greateat distance apar. The other sows scaroely aoything,
except that the venter la mucli gattened.

la the second place, PHtxew a, i"i seems to h. a
yeln chaatrsi fossi Of the Black River limestonle, lismo
been found at two, localities seat Ottawa city. The Oirst of these
a5 Lot 4, Cocsin3. Rideau front, Gloucester, where the
specimen referred to in a former paper was fond by Ur. Walter
R. DlIings. flue second is MacluaicsvMlle on the Ontario ad
of the Ottawa River at La Petite Chaudière rapida, where a speci-
mne w"cl shows both the surface ornaïmenation and the position
of due siphuncle remarkably veil, was foutui Ui rn. J. E.

* Narraway in October last.
la the-third and ast place, on a tablet ini the Museuni of the

Geotbgical Survey duere are four fossils fronu the Black River
limestone at St Ambroise, P.Q., collected by Sir W. S. Logan in
a8pa, that are still label "4Lib.i, sadals.$" Thuee of these
are aooaretlv small scimens of ioeeew Hall. The fourth
is cleary neither that species ncr Ruqslkuim M (or Pcaos
madahu. It is uofortnnatey ot more thas an inch &ud a quarter
in its maximum diameter and does sot show tue pcdSluo of the
saphunc le, n that it in quit. uncertain t, what genus it should! ho
referred. A similar but nather langer specimen, whicb alzo, does
sot lom thue position of the aiphuncle, h»a quite recenâtly been
foud by Urt. Narnsway in the Black River limestous at Ttemu-
ville Doth of these specimenS areP aPart gyroceaconlic,
wlth lateraly ccpesdwhonls, aMd thei surface markisgs con-
*Wa of thiai sharp rilis, with shuaIIowIy concave spaces between
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dein l themn. _Tuese rib curve coocavely and raîher widely forivard on
unsmCh side, a"d sarrowly sud convexly forward on the venter.

"9 as It would therefore appear that in Canada the. tnte IUCkUIS

I s078 uatus of Em fins. whuch Hyatt refera to, ERusbmita but which
If tin ay be a boiu~las osly boom fousd sam Kiaton, is the.
ne of Black River jmsestoe. Mso, that a&U the. s nie from 1 bat
i of a - formation in the Province of Quebec vhich have becs calai
show Liàw undatas, and similr spcano rom tii. Black River
t fiv. lisiestose sear Ottawa, are eitiier PekwaHaLs (Poord) or an

tg in at present undetermtise and possibly undescr ied species, viose
bingogesuric relations have yet; to b. ascertaied. 4Ahd that Piaf.-

oe's ocuru l a sysonys ci P. Bal£
'be a ERRATA IN PREVIOUS PAPER.

i now On.page s~ ise Mm si tro botton!, for "tsd' ed km*ei.
thesa à% Une lise frei balLon, for 11,1&Ob" usa i 8qs.

rte,, sas, mma ro to, o "specsise. uuma&

sas tissfine blln for "sutsad~-

30Ottava, Ot.th 5 903. ___

mition BIRD NOTES. -

CAuADiàn Rurma Gaousa (Recas u6dka I«ula>.-An
Wfthe incident illustratisg tiie velociny of Blight of the ordinary so-called
River Birch Partridge of ibis district, occurred in the middle of Septean-

ber lest. As 1 as sitting et my office.desk,I1was startled by a
Ioud crash of glas close above my bead, acconspasied by K shower

I.*of fragmesta. Upon examunatios, 1 found ihat-one of the above-
siauna birds lid£own ahrough, the window. The. pane brokes

arte wm f tick oube dimondgla, j t.$ in. long by 1 ft. 7 is.

f te wide. T'iie bird had been raised by a dogi about Bifty yards fromt

14 tii the. building, a" lied ilown sîraight at the window, possibly
btWisking it vas au opening through which it could escape. Tii.

dqos velocity was so great that the bird was killed almoot isstasntly,
%au-sud the. breast bone- and furcula or wish-bone vers crushed.

ournci Pmns Gaoauaa (Nukala -cn)-On October 3oth, on a
cou- lava -M the. Central Expurimeutal Fsrun I MW MWd watched

dlos.lY for sou. dune a suail Bock of about a dosos Pîs. Gros-
beakx, wilci wur busily esgag.d eatiug the. seeda of tiie smUa
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î Asiatie mapl. (Muor èima. the. fruit of' the Berry.bearing Crab
(Pemua bo a" u the. bernies of the Mloumtain Ash. Noue of
tlme'e biuds had the. rich plumnage of the. aduit maie. 1 cannot
remember iu previous years norling auy of tberne birds go eariy ln
the auturno. Ur. Harrington, bowever, telse me tbat he maw
aIbout a hundred of tiiem on the ground aud in the. trees along
Ueech Lake, Que., o. the previow. Sunday, October x8tii. Ur.,
W. E. Saunders alto saw tiiem at Rat Portage in October, but
tus st nam.d Iocality is of course rnuch neir to their breeding
t rouuds <han W* a&e.

The chief object of this note la not<, however, so, much to
record the occurrence of tii... birds as to urge tii. ûmembers o,
the ld.Naturalisu' Club to try sud prevent tii. enet...
destruction by thougbtless boys of tberne beautiful sud delightfully
terne winter viutors Tii.y are so tame snd confiding that witii-
out the. slightest difficulty tbey cao b. appoce witii six .or
eîght feet. W. have far too few of our bird friends wblch visit
us in the. winter, sud ail sbould do their utmost to protect <home
few which do corne to us, -as our guests, for fond and shelter, in
wlnter tilm

Very few boys are really cruel ; but neariy ail are il-infornmed
concerning tlhe common oblects of th. country. Poioting out that
a thiog la wrong seidom bai the. effect of preventing boys from
doing it; but .'ight we not uppeal to thens by poindung out the
cowardsce of killing %uch beautiful and gentie creatures as these
littie birds, which do flot maire su effort to proîect theuiseives
snd trust us so much, as hardly to get out ot our wajy when we

-' cone withio a (<w feet of tiiem ? Catcbing <hese wild birds and
putting <hem in a cage is practicslly destroying them,, because
very fev of thome caught wiul ive lu a cage, and they are perhaps
the. least suited of ail of our vlld birds to be kept i captivity.

r Although the. soft notes are cbarming wheu heard in a %tate o,
nature. the soug is not such as would justf'y ayone for keeping
the Pine Grosbeak iu captivity. As cage-brds, tiiey are large
clurnsy birds which scatter <heur food aud make a great mess, aud
tiiey soo becom uninteresting to, their captors. Lasty, they
are Arctic birds whicb ouly a ome south in th. winter, and.
although with great, care tbey may be kept through a summer,
wlth the excqption of perhamps oun lu thousand, ail die as- poon
as tiie bot weather corns.

jAmES Fx.arcM.a
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:mb NATURE STUDY-No. ViII.
le of
<mot ' TMm Pamoo Couas. m NArTua SusT vos Puum Scuoot&s
lyl inR ncLm bD
Saw At the. annual meeting of the. Ontario EducationAsoitn
10ng in Toronto lat Baster, a draft of "'proposed changes; in the. Pub-

1Er. ic and High Sciiool Courses of Study " was mubmitted for cou-
but sideration, and lina&l probafflty tii... changes (miii miaou

ding modifications) wili É-m into efoect ut au early date.
la thîs -sciieme it is proposed somak a smewbat doAiît.

à 40 course of Nature Seudy -omulo- for ail Classes in Public
ru of Sciiss and to inast that ail Public School teaciiers te an
elesq eded course of tranng ini Natural Science befre, enteriag tii.
tully Normai Sciiool. This forward movemtent cannot (ail to ha of
witb- ieteroat to evory reador of Ta NAruaàuwr, and in future dis-
iX.or cusuos it may ha of value to, know somethîug of the. content and
vusit sequence of the Nature Study material wbicb lu to ha deait wiii
homse lui tiie Public Sciiool.
r, iu The. followig 85 a brief outliue of the. proposed Course of

Study for tii. lrst four classes :
,ped Veu L.
that Nmyg.-F'm tse charactur of Nature Study, tih re thereïa amat b.
Frorn more or hum elaile, sud a suIectmo mbixdd be smde tbmrmsubject t. the

the appmmdao(the Isupetor. Tbeacqumtîoso< k»s@Olesbouldb. ucouday
hese t* the awakenleg MWd preu.rvins thse pupils isterst in mature MWd t. trais

'Ie«Mg hlm t. habits of<pesoWa obm~vaiu. asd iov.udgtio.. 1Us topics «»
1 h eugud «q ula"i Mses fr biba u which a w ill nemttise oaii

and of the ochoo may b. uehoctod; but thb m tamt mmibe uuited t. chremba
Ruse etase &go, MWd ezpoeim of Isaers MWste h ib m msof0 te ymw,kapo aoruiia .1matorlals, utc.
Viîy.
ýe ci ~ Animal Lifo : Habits of pet animale, tueir care and food;
pmng domostic animais on tii. faim, their car., "abts aa uses ; birds,
arc* th*i nesig, soog. food. mnigr ations in tii. autume ; metamor.

and phosis of a f.w coosipicuousý buttoriios or motke.
tmd, Plaut 11<0 : Work in school garden.; study of a plant, as a

and.goramium or paasy. from slip or seed to £owet; carng for plants
9000 in pois; bud., their V pewation for wiuer, tbule dvolOpUMEoew1tm mavest collteti, ferus iti.u ocoueil fruits, collecte.,e

ten bew scored for wieter,,fruk as mud boliers, dum.to
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of seeda; romt aMW stema, com-paison cf fleshy forme, uses, boy
stored for water.

Li&. en tii. Faim: *arvesting, primitive and modern
methods coopared ; preparation, for winter; the bam n d its uses;
activitios of the. faima duriog winter; wmnter sports aud social tif.
on tdu faim; the. varied operations of spring tine.

.4 Observations of raim, s.0w, and fiit ; spriug time as awak-
Omgto new tife, effects of sua aud moisture on the. soit.

VOEU il.

Course of Formi 1. contiuued. Animal laft. Life history and
habits of donestic animais sud famitiar wild animais, as squirrdl
earth-worm, habts, structure, uses; tond, habits, structure, uses;
obiservation of liv. insects and their activities, compaison Mf
young sud aimait stages. ~

Plant Lii.: Cooperative and individual work iu school
garden; cultivation of plants in pots with obevtOt tii.

d..omnt of leaves sud flowers ; parts of leaves sud ilowers;
change Mf Uower to fruit aud fruit to s.ed ; functions- et th. part

-of fioweri ; the. formeand uses of trees; activities connected with
forst an lmubering. connect with study cd pioneer sud ct

prement conditions on the. prairie.
Différent kiuds of soil, as sand, gravel, loau, teaf-moutd, and

dlay; ciperiments to, ascertain how soila are composed, whether
-. M~o minera or Mf d.cayed orgaui materia, and which best retains

-mutr- additional penomen Mf spring lu the viiity of the.
sch.ol cause Mf m.iting mnow, Ioating ice, etc.; how nature pie-

pres ti. ni for growth Mf plants.
Observation Mf fartm, gaiden aud housebotd operations.

VOEU UL

* Course Mf Form Il. contlujted. Animal LUf*: Adaptation Mf
dWimaet kindi Mf animais to their respective habits; bins, tif.
"ty Mf types, habits of witd fowt in diRaent seasons ; &M.i
formea nd uses of dIRN t parts Mf the body, food sud iiow Ob.
tain"--; life bisteries of mciii, b-tlleMs, beetius and grass
hoppers; usefu Insecs ms ladybird and diagwaly; harmal

inet Mni u0bos Mof tryn tim
Pleu Lueé: Gogmnalof M usas osir csretbe od
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1, howdons and in the scbool gardes ; mord particular study of the forms
A"d tnCtionl of the parts of plants, and variations in these formeodueand (sanctions in diffeent plants ; observations on tii. culture of

inMo; f«a"s gardes Crops and orch trd and shade treee; the obisrv.al i ing a"d the distinguishing of the conimon forent trees.
OhssrviOg local minerait and rock-s, their properties and

awak-. mu; experaients on différent kinda of soil ; distinction b«eu.
bard mmd so(t, Pure and impure water, test and methoda of punii-
Catdou of water.

Sources of Heat: Experaments to show the eff.ct or hest in
tlie expansion Of solids, liquideand gases ; practicalapplications.inTl;Teuperature; thermoaeter, construction and" graduation.

es;'O Ithod. of transmission Of heast, conduction, convection sud
on cfradiation ; causes of windzand ocean currents ; ventilation.

ichool
>1 di Course of Forai 1I1. continued. Animal Ute: Relation ofSis«, birds and wild animal* to, ama; life histories of cou-

apicuous and econoaic insecta; orges mmd (sanctions.
Plant LifOs: Study Of OrganesOf plants mmd their fumcions;

$'"dy 01 economic and wild plants (rom seed to fruit in the school
mdgarden, home garden, (arnâ and forest ; woeds injurions to cropai, mndamd methoda of destroying theai; budsand twigs;- wood, rings,

Wher grain, and bark, uses, etc. Experiments to show composition of
"ite ols and their relation to, drainage, temperature, etc.; varieties ofoftun sols adepted to, difeent cropi ; fertiligers, etc.

Implement a mm tools used On the farm M ad in thie householaj,Mechanical Priciples applied in their construction.
The atumosphee its composition.- Combustion: sie ex.

peruments, Study of candle flame products. Changes producsd ithe air b17 respiration. Reciproca relation of plants mmd animale
on Of regardss tutosphere; imPurities in air. Gravity : air and

l$ las. liquid piessu e i bprometer. Cohesion MWd adhesion, the
nature Of tisse forces; phnMon Of solution and diffusion;w Oh-aophu m crystaline fortis of matter.- Practical use of bt*t

gr1wsteai and etectricity in connection with the study of industries

Tlae work outtined for thia ciasu us toc extsmded to, ailow of
reproduction her. It includes deinite courses inDoey
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