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THE 0OTTAWA NATIJRALISI----
V OL. X\\ IL jLI 1914 No. 10

ON THE FORE-IANB QF ACARNIVOROUS DINoSAUR
FIZO.N THE BELLY RIVER FORMATION OF ALBERTA,

.\ND A NEW GENUS OF CERATOI>SIA FRONI
THE SANIE H1ORIZON, WITII RENMARKS

ON TUE INTE(;UMENT OF SONIE
CRETACEOUS IIERBIVOR( US

i)INOSAURS.*

Bv LA.%WRF,CE NI. .AMlitE.- 1:.(.S.. F.R.S.C., F.G.S.A.
Vertcltrate 1PalSontolotrist to the Geological Survev of Canada.

An unusually pe-rfet-l skelcton of a carni,,orous dinosaur.

latclv addcd to the- colle-ctionis of the' (;(ologia 1uvv sc

sptecial, iritvresi on account of thv' p)rt-servation in 't of one of

ii front hIcs. Thtc spccirnien cornes fron-î thv Bellv Rivcr for-

niation on Red I)cter river. .lierta. and forîns pa'ý cf the verx-

lare collect li-. cf repI)tilli and oth-r rernaînsnmade last ,;Unlînet

bi th vcertel 'rte( jala-ontologîcal part v whw-h cxplored, thc

richi dmosau.ixrian I eds 1 <low errv rek
Tlic siruciure of the' fore-lini1 ' ini thc large carnivorotis

dinosaurs of the. Cretacc-ous lias 1,ccil b a great exte-nt con-

jectural. In this ncw sprciflU n t lit riglht lirnil is rsevdand

it is hlopud ilhat thu left one wvI11 lev nve-(aled as the w-ork of

rernioving i lir sandstone mairix proceds.
'T'li tirst impression rt,\-eiv' - of thtv fore-lbm 1I is il s etxrenielv

snliall sj
7

d-

Th<- arn hias 1l'eeu Uprt-ýsedi upiward so that thc huim-rus lies

1 iesîtl -he Iack iborder of th li lade of t lit- scap ula wit h its front

fact ie-e forward and its inner surface outward. its head

remiining, w-lthin thv iglenoid cavitv.
The fore-arm is fltexcd dow-nward and the manus is closed

w-il h thc tla-î.nes x-mrrost. The ulna and radius lie

togthelr. and lie dig.its~, of wvhiclh there arc Iwo. arc in place.

Froi-m thc regular suc-cession of the phalanges of the digits to

vach otvr il 15 j.resumedç thai none of theni is rnissing. The
digùs« acrarded as Nos. Il and Ill. and therc is a vestizial

mctacarpal IV. consisting cf a short, slendür boue. slltghî1v

curved andl tapering tn its distal end.
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M tacarpal I1 is V(rx short, l.en nv about one-haif the

<-ng th of nietacarpal 11-1. There aire Onlv two phalanges to
di.git 11, an vlon.atcul onv and a '.oiflî,arativelI\- large, late-rallv

(~O;tr ssd, ur-,t 4i andi sharply j'ointud ungual. Ilu digit 111
th(. first j'halanx is short, tht 'second long.i,,. an(] thtv distal1 one
claw-sha>ed 1 uL snialler ilian thai o>f dligit Il. Ili the ungual
pthalanx of digit il there is a decided Tlwgoo- 1he rirstphalanx of <livit Il and thr tirst and s tcond of dgt111 have a
jet;> [li on1 Uati side of the (listai end. In thle corresponding

pari of t lie nietatýarli as t hure is onl\- a sli.gli irrtegularcidepnission.
Four carpal 1I ones are presurved l'etmween th(- ulna and

radius and the niý tacarjials, 1 ut thcv arc slightlv displaced.
On.' is irouiïhlNv discoidal and larger than the others. ihar
comp;ressetl ovoîd Ii shape. i lie lar-,(csl, onv accurs ai the proxi-
nmai end of met avarj)al 111, thle ot lier t hree liv t o.ether ai the
distal tnd( of the radius. The unîna and radius are soiid except
for a smail axiail area of cancellous I ont.

A.%s alirtadv- ni> t jionvil.tl ttr h1-ient s of t lit- nanus follow
Icad(*i <>ttr in reguiar succession mnd aire alti arentiv- ail ii [plac'e
vitl h nonu of t lie phialange-s mnissing. The phalan-eal formiula
rev\t.itl I s t lrir ro' .allvý, t1li correct ont-.

'lI *i tgure accuu(iianvin.g ilils dt'scription shewis the relative1 ze, Of ilit fore-lini', and] tit- suapulab -,ih icraod Th
lîinil Ds litre . Iw i i laivraI aspi-ct, iu a natural position levlow

ilsivrtwculat ion wî 1 h ti' caul. n willi i lir ii onlv siighiv
curvrd

At lenti i'n is 'lra m ni t o> i xlrtn short ness of meîtacar>al Il
andi t h(-rm' o of t lir pun tiltiat tv phalanx iii cach dîtit.A simfliar h Iîlt iniii (f th ei orruspouding î.hialani.zts isvsen in
th, nialus of the~ Il iurassimu1i 1h, i- rmqn J! , Osi orn,*
iii whiih tlzf) i b r, ar, twvo digt's. a et igii cl acarpal I V.
andi an -. nlareu <i 'menai îhalan\ Mi digit Il.

Th< (si ima' >4 hni h t)f t ls 'linosauir, whicli. for t îîhrtsu
is r(eferrtd in it gtnuis )!io n.is lietwe-en tw-n-enlchrt and
t hiri v fe-t-I Wh' lils front ui i s~r so dimiînutivet is dîffliclt

1 f eplain Th'iat t Ilîv wtrc of iuclh use in f-''t'ding- i s iniproi al,'le.
Tht v roee of i lus sj,li-nidi %p'lnc vas Charles

Strl rIr.. who wvas one of th(- ve-rtel 'rate, j'ai:uontological
field Party of 1913.

Ni FAS 1REN¶îFNTS. Feet. Inrhes.
Length of hunîcruis...........................i

tlula... fi..
radius. ...

mctacarpai Il ...................... ...1i0Bull. Am. Mis . Na' i'. Nt'w %.k -: xi%~, . '-xti. 4;Q-! 44 fi. 2 .1'tn 3.
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F, A-.Sr E ENTS. [G» -il ifl uvi F.t l

pus haianx of lgt l

-svauai<a an] 1'<rat'<>it 'e hur. 6
Carpai 1 'one xvi th dianît i cr of. . 7

Iw'.E tari ai ti xvil hIîgt aclh 0ft..

i,(r utb E 'S A - t. cnl], no-)v.
Skuil larigu. 1 roadiv trîang.ular in sullurior asput'."' al)

ail ruviatt'<l facial portion and a gruait]N i xa pdJosterior
crest unding, sPIuarelvi\ eîid Coalt's'eî j>aricî ais forni' ing
siunefiIr frante-ivork nloing lr,,e su i <irianguila.r fn nh
Squianîosais \(.r-\ long and narrovv xltih a s<allopud frev oý4rder.

Ep)oci il-i j Erc setni. Stiî,raorl,*Iil ihorn-core swialI. n1 îright.
()rIli smîaii . Sujîrat 'uiporai fossae not ra vdlto><. iol

Tihis genus is jîroposed for tli butcu t ion of t lit Bul k ivE r
("Te ~t tos crali siani S; Et-ies oruzînaillvd-erle i it <w~rîîer

inder Ilie liaînt iz< in ls v-1//i.

Th le SIx-cit-s was est aMil hu Ii 1 <02 * ()>l a la<r;<- p(frlin of
tli bu'oaiesud pariet ais dîscovvrud *1. -rît ITi n M <. ii .
Huii v River format ion <<n R<d DEur riv. . r .i*EE~ i
111011t li <if lierrv 'r-k(t<vvii). Ii I'- Pl'ita EEsrl' on

t r~'a i nesl rail t o suuhl lai r 1'ornî as I, ~ i ns/Z'fittr. o ~t f Marsît. froni i lic LaramiE- oft Th tiit-. is

of a sk11il. willt h nosit oft( li"k( 4lton, o! oit- itîhîvîduatll of 1111S
Sij5i-ciE ai Ilietu'< locali tx'. It is now E'< enttliati lins el

Rurforin is 4cieic i i ut fromi ! <lit Copoî>'oiit '
andi ('rai o; s, V arsh, and 1 lia' h il-- afilii c ;ire \vIi I T ET s;ltru s.
M arsi. t o Ntviiil ilh a; qarv-i1 I viads lu a diro ct hln oi f <lus> 'iii

Tliv clîara,-turs iii l>wooarsxhi-h arc vearlîli
I)r iii l\*f iii 'ont;'arison xxili a <oanîs'rE l1 sili.alle-r sizî-i lie grut:u1r relt ixc1< n lt of i hI skil ii frontt of t lie on 'il I tliE.

rutitt n l oti <f T lit- s''aht )(A ifrc-< îîî;îr,,îîti t lie. s'tai s I ilitgTr-ai eT si - of i liiirlaiva fotnI aniI'-s whî'-iî iiav-t iwe

'I
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132 THE OTTAWA NÂTRusLIST. [Jan.
redutced ini Torosaurus bv a broademing of the parietal framework,
a.nd the much smaller suàpraorbital horu-cores which are upright
instead of being curved forward.

The finding of the skull Of Protorosaurus belli completelY
does awav with any idea as to the specilic identity of this speces
with Mo;o clonius canadiensis, Lambe, also from the -Beily River
Cretaceous of Alberta; a consideration at no time entertained
by the writer.

With the skeleton of P. beili were found Wel preserved
impressions of the integument.* These impressions seern ta
refute the hitherto generally accepted idea of the presence in
the Ceratopsia of bony scutes such as are found in the Stego-
sauridae, fiotably ini Euoplocê-phaus (Siereocephalus> tutus, Lanibe,
froni the Belly« River formation. We now know that the in-
teglunent of P. belli was of the sanie general character as that
of the trachodonts, and probably the other horned dinosaurs
were similarly covered.

The natural ipeso f the integument of P. beLli consist
of smnooth polygona surfaces, ranging ini diameter from about
one-eighth of an inch up to one inch and one-eighth, indicative
of the presence in the living animai of non-imbricating scalea or
plates, fitting clooely to each other, and havung generally five
or six aides. The plates themselves are not preserved but they
have inipreused their shape ini the sandstone (moulds) froni which
natural casts have been made by the matrix replacung the plates.

The larger plates have a flat or ver>' slîghtly convex surface
and ane deflned b>' a circuanscribing groove. TF-e snialler sized
plates have the forni of low or fiattened tuberclea and were

ûpaenl present over a Large area. The larger plates are
asimmbledand increase ina site toward a somewhat central one
which is the largest, and which may be polygonal or raunded ina
outline. There is evidence of polygonal plates at least two, inches
ina diaineter and of others with a nearly circular outline equally
large. Ina the larger sixed plates the sunken peripheral margia
has a crinkled appearance due to the presence of short grooves
at riht angles to, and ending at the edge of the plate.

The impressons of the plates so far seen are mostly from,
the trunk region in the neighborood of the shoulder where the
increase in aise seems ta be front below uward. Other im-
pressions from lower down on the body are of the amanl tubercles
a~parently indicating an absence here of the larger sises of

The ollection of 1913 fr-cm the Bell>' River formation on
Red Deer riyer also uncludes natural moulds and casts of large
ellik sqmi wm with ski* impremieffl. wa-t 44twtre by Mr. Chaites H. StiUMbsvu in<hev 1 W1 the? ,'.*ia Surwy vcrtchrate -- t '- 1ika extpeaitinni Ï913.

'I
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areas of the skin of the species described by the writer in 1902,*
under the name Trachodon marginatus. A figure of the surface
xnarkings of a small portion of the skin of this species accom-
pamied the writer's original description, but the new material
brings to light wlth wonderful dlstinctness features additional
to those already known, and discloses a tubercular pattern of
surface ornamentation as unique as it a uzxexpected.

Trachodon marginatus was founded on an admirably pre-
served maxilla and lower mandibular ramus, with teeth in place
having a definite marginal sculpture, and on manv boues of one
individual with skmn impressions. Provisionallyassigned to thisspecies were slender ischia ending distally in a foot-shaped ex-pansion, a pubic bone, a femur, tibiae and other elements of the
akeleton. That the association of the footed-ischium withT. marguuuus was correct la borne out by the remains of two
individuals** coliected last stnnmer with wrhich the maxile andlower jaw are present in one, and the ischia in both. A com-
parison of the new niaterial with that on which the apecies was,
based entirely establishes the correctness of the writer's original
description. It la with one of these specimens of last summer's
collection that the sin impressions are preserved. These li-
pressions are from the side lu the trunk region, and along the
tail. In the former, depressed conical plates or scales, havingan
oval basal outline, occur at imtervals with much aMaler
polygonal, tubercle-like, non-imbricating plates filling the inter-spaces. The conical plates strougly resemble limpets ln shape,
and are about twice their diameter apart. They reach a ase
of about one and a half inches lu length and one and. a quarter
luches in breadlth, with a height of about five-sixteentha of an
inch. The comparatively small, interveulng plates resemb
the smaller sized plates of Protorosauru beili, and of Trachodon
annecens, Marsh, as described bv Osborn.t Thev range lu
diameter from about oue-eighth Up to two-eighths of au inch,
an lucrease lu aise occurring toward the conical plates round
which the largest onea form a ring. A marked feature of the
cortical sclsis a radial crinlig which la moat prouounced
at the basal circumference and extenda about haif way up the
aloping surface.

In the tal the sarne scale pattern la contiuued but lu a leus
atrikiug mauner, its component parts being reduced lu aise. The
conical. plates are more nearly circular iu basal outliue. with a
diameter of about hall an inch, aud a proportionately lower
relief. Thev are relatively farther apart than those of the trunk,

Op. cl. p.71 pi ,,ix.oEpedit1nn of 111 feiMd hy Mr. Ch& 1" H. Slnubrwm.:memnru rd AMM% Mug. Nat. ist.. new %erkle< ÎÏ i , l ntciqw,,m, . thr 1usam

'I
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134 THE OTT.4wA NATURALIST. [Jan.

')ein- about four to six times their diairneter distant from each
other. The polygonal ones have an average diamneter of about
three-sixteentbs of an inch, and, as in the trunk, a slight increase
in size is observed in those near the conical plates. Along the
aide of the Ibodv the conical plates have their long diameter in a
fore and aft direction.

The scale patterns above described are probablv distinctive
of the species, and will no doubt, with the known ones of other
Cretaceous herbivorous dinosaurs, prove a reliable aid in specifie
détermination.

The skin impression of a third Cretaceous herbivorous dino-
saur, shewn in plate XVII accompanying this paper, is part of
a large area of epidermnai markings, from above the hip, preserved
with an almost complete skeleton of a trachodont obtained by
the vertebrate paloeontologiral expedition of 1912 froin the
Edmnonton formation on Red Deer river,' and now exhibited as
a panel mount in the museum of the Geological Survey. This
specimen was thought to be referable to Trachodon marginalus
of the Bellv River formation and wias provisionally assigned to
that species. As the scale pattèrn of the integumrent of T. mar-
gÎnains- is now detInitely~ known and proves to be quite different
from that of the Edmonton specimen it is clear that the latteris
not referable. to T. marginal us. It is now known with certainty
that T. mareinalus had a footed-ischium but unfortunately in
the Edmnonton specimen the distal ends of the isehia are-not
preser.d.

The epidermal markings found with the Edmonton specimen
aund alreadv briefiv descrihed in a paper* hv the writer, are
natural moulds and casts of non -imbricating sc"es of whîch some
are lairger than others. The larger ones are fiat or slightly con-
vex, polygonal in outline, and average about a quarter of an inch
in diameter; thev are aggregated in irregularly oval clusters
froin two to three inches in greater diameter, and about three-
quarters of an inch apart. Between the clusters are minute,
tuhercle-like scales averaging about one-tenth. of an inch in '
diameter and foirming the general ground-work of the pattern.

This scale pattern is of the saine general character as that of
Trwthoso trnnectest (Marshl. as descrihed and figured by Osbornt
in a specimen from upper Cretaceous beds in Converse c.cuntv,
Wvoming, U.S.A., but is more pronounccd: the oval clusters
of plate-like scales aire larger, and the scales composing them
have a greater average diàmeter. The small sized tuhercle-like
"aes are much the saine as in the Wvo ming specimen.
*rn Tht.Uawa S8tuialaig. May. 1913. Thiv- mina% ina sp-.dm-n -if Trh-pdty friowm tht.

Edim..n:.,n .mî' f.w .
(lie. cil.

im
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EXPLANATION OIP PLATES.
PLATE XIII.-Right fore-limb of carnivorous dinosaur: one-

eighth the natural size.
PLATE XIV.--Fig. 1. Natural cast of integument of 1Pro-

torosaurus belli shewing large, polygonal, plate-like
scales; natural size.

Fig. 2. Cast of large scale with a rounded outline; natural
size.

Fig. 3. Cast of large scale probabHv polygonal in outline;
natural size.

Fig. 4. Cast shewing transition froin sinail tubercle-like
Fi.scak*s to larger polygonal ones. natural size.
Fi.5. Cast of poly gonal scales: natural sîze.

Fig. 6. Mould of the saine; natural sirp.
PLATE XV. -- Natural mould of integument of Trach&oo n mi -

gùzatus froin the sîde of the bodv: natural size.
PLATE XVI.- -Natural mould of integument of the saine in-

dividual froin the side of the tail: natural sise.
PLATE XVII.--Skin impression (mould) of trachodon froTn the

-Edmonton formation. natural size.

MEETING 0F THE ENTOMOLOGICAL BRANCH.

Hveld at the home of NIr. Arthur GiF-son, January sth, 19 13 -
Present: Rev. Dr. Fyles. W. H. Harrington, J. M. Swaine,
V. Kitto, Bro. Germain, Bro. NMartial, G. Beaulieu, N. Criddle,
A. Halkctt, F. W. I.. Sladen, J. W. Baldwin, J. I. Beaulne, J. R.
Frver, E. H. Strickland and A. Gilbson.

Dr. Fydes gave a charming account of bis first visit to, Gomin
Swamp (near QueI'cc City). over flftyv earq ago. in search'of the
interesting huttertly oei futia, a swanîp-loving species. He
also descrified the life-history of the insect. Ini a sinaîl case
specimens of the adults were exbihited as well as specinicns of
<kixis inacounji and 0. kaitzhill. Thbis latter is given varietal
rank in Dvar's List of N. A. Lepidoptera. Attention waq callkd
to the large number of forms placed in this list under ;ioruae.
Mr. Gilson spoke of his irst experience with 0. juita at the Mer
Bleue, near Ottawa, nientioning the habit of the butterfiv of
rcStinkg on dead branches and trunks of trees, whcre it is protected
considerahlv owing to the resenihlance of the under side of its
wings to the hark.

Ry holding plate% XV. XVI andi XVII uliide dom-n the concave
surace auearc rvex gvng viitirepresentatian of the scae pattoe

an it wa-z in the living animal.

'I
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Mr. Harrington showed twigs of oak from Nleach Lake,
Que., fromr which he had reared the cerambycid, Fla pkid ion
parallédum. The lerva tunnel! the twigs for several meches and
pupates therein, finallv emerging througl: the base of a broken
twig. This beetie is a close relative of the weIl known Oak Twig
Primer, F-Ia phiion villosum, which was quite injurious to oaks
on the St. L.awrence Island Parks in 1912 and 1913. The well
known habit of these larvSe in girdling the twigs. causing them
to drop and owing to which injury they are broken during wind
stormis, was discussed.

Mr. Swaine exhibited speciniens and work of Ambrosia-
beettes collected bw him thbe past summer in *British Columibia,
and trieflv discussed the habits of the genus Gnai(thotrichusç. and
of a new species of the genus Platypus from the West Coast.
Tunnels of G. sulcatu.s 1 c. were shown frorn Western Hemîock.
Their black tunnels, about the sizc of a& pencil lead, penetrate
the wood for about six inehes, and give off lateral branches
parallel with the wood surface. Along the sides of the tunnels
egg-niches are eut, in which eggs are laid. The grul-s enlarge
the niches to a length -slightly greater than their own when
mature, and pupate therein witb the head towards the tunnel.
These short larval tunnels are known as larval or pupal cradies.
After transformation the voung aduits .enter the egg-tunnel,
and after renuaining a longer or shorter time in the tunnels or in
the cradles, thev emerge in early sunimer through the entrance
tunnel eut by thie parent l-eetles*to attack fresh logs and stumps
or dving trees. 'The chief food of the larvae, and an important
food of the aduits, is a species of fuingus whîch grows in a dense
glistening layer on the tunnel walls. Mr. Swaine has recently
worked out the life-historv of several of these interesting and
little known fungi. 'Che funtgus is earried by the beetles to new
tunnels and rapidv spreads over the fresh wood of the tunnel
sides and upo». th& watts of the larval cradtes. The fungus
staîns the was of the tunnels blark for several niîlimetres.
The habits of the species of Plasypu.ç are somêwhat similar to
the above, but the eggs are deposited free in the tunnels.y

Mr. Criddte spoike upon certain phases of bis investigations
into the habits and life-hîstories of the v'arious species, of June
Beettesç (lachtno.çtcrna) which he had heen studving as a fietd
officer of the Division of Entomologv. He relatei how the
différent species were often quite local in distribution owing to,
each having preferences in matters of soit and moisture as breed-
ing places. Thus, L. dubia was taken in ail its stages within an
area of a few feet and the duration of its life cycle probably
discovered in a single day. He aiso spoke upon thie hibernating
habits of the larva'. instancing how some species ren ained
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within a foot or two of the surface white one, viz. , L. rugosa,
was found at depths varying from 47 to 91 inches. Mention was
aiso made of the remarkable manner in which skunks sought
out the larvoe for food, thus doing much good. Ah înteresting
discussion followed on the habits and food of skunks in general.

.%r. Siaden exhibited twelve species of wasps of the genus
Odvnerus taken in the Ottawa district and described the habits
of 0. spinipes, a European species. It provisions its ceil with
small green caterpiliars. The egg is attached te the roof of the
celi by a thread so, that it is flot disturbed bv the wriggling
victimis. He also showed a parasitic bee, Coeli*oxis rufilarsus,
with its host, Megachile latimanus, a leaf-cutter -bee, and ex-
p lained how, according tn Graenicher, the parasite pierces the
ieaveslining the ceil of the Megachile bv means of its conical
sharp-pointed abdomen, and inserts its egg. The (*oelioxys larva
is at first provided with enorm ous mandibles with which it kilts
the Megachile larva, hut after the tirst moult the niandibles aire
of the small size found in other bee larv&, and thence forward it
feeds entirely on the pollen that the Megachile has provided.
Mir. Harrington remarkêd that in Ottawa, as in England,
Megachile is very fond of cutting circles out of the leaves of the
garden rose te line its ceils. It aise, often chooses maple leaves.
He had noticed that if the surroundings of a selitarv bee's or
wasp's nest were disarranged the inseet could flot find its way in.
It seemed te, have committed to memory every detail ; this -was
done by circling round the spot many tuies. Mr. Siaden said
that queen bumble bees he had got te lay eggs in captîvitv,
when allowed te fly, neyer returned, though thev marked thie
spot carefully, and'he believed thev 106' the power te learn the
position of thieir nest as soon as they began te lay.

Mr. Strickland spoke upon the subject of parasites in
Simulium larvàe. After brieflv describing the acquatic habits
and structure of the early stages of the Black fly, and pointing
eut the interest that is centred upon this fly as the possible
carrier of the hunian disease Pellagra, he gave an account of
the parasites he bad found înfecting their larvS in the streams
in the vicinitv ef Boston, U.S. These consisted of a worm and
varlous pretosea, ail of which were fatal te their larval host,
and occurred in sufficient numbers te be of considerable economic
value. The worms is a species of Mermis that inhabits the
abdominal region of the body cavity, where it lives coiled u
and almost motionless absorbing the body fiuids of its host, tilt
the latter is fuil grown. It then ruptures the skin and escapes,
killing the larva in the process. When the worm enly is present
it is 3 cm. long, or about thiree times the length 'of its host.
As many as 12 were foun-' in one larva, in which case they ail

19141 137



138 TE OTTAwA NATURALIST.

remained Nsmall. l'he most interesting effect of this parasite isthat it stops ail growtb of the externat aduit organs (legs, wings.etc.) in the larv~a. In a normal larva these organs are welideveloped at the time of maturitv and art readjîr seen throughthe transparent skin of the thoracic region. the parasitisedlarva grows to an alînormal size, as if at the expense of theseorgans. Thbe protozoan parasites, writh - the exceptrîn of one,belong to the genus (;ugea and are closelv related to the t'brinedisease of silkworms. Several species were present in diffcrentlava'. Ail of themn forni large masses of -parasitic matcriaj inthe body cavity, which, at maturitv, are resolved into innumer-able minute spores, whjch spread the disease in the water uponthe death of the' host. The other protozoan proved to4t a(;regariac that formed a vast numiier of small cvsts in the hodycavitv, froin which. later, motile -spores" eçcapwd.
Mlr. Beaulieu. who is working on a raonograph of CanadianElateridae, show.z-d a collectionl in which tht:re were r.epresenta-tives of the 25 genera found in our fauna. He' also exhibitted aspecinien tach of two new spedies, Lunonis îe#nahésj Wck,and Cor ' nhi.ci i Ang. The' following figures. showing thedistribution of the species of this interesting familv . were given:Known species in the world fauna, about 5,50. Americanspecies. about 2.260: American species north of MIexico, about500; Canadian spcî!5-, about 190. Descirihed genera, worldfatana, 2815: American gencra. 129:- Amerivan genera north ofMexico. 4;. Canadian genera, 25.
Mr. G;iI;son exhilpited his collection of Canadian arctiid mothsol the' genus .A pics is. These were shown in tive large cases.Attention was directed to certain of the' species which had beenreared froni th<' eggi. In somç of the' series larvi' in ail stageswere present, and with mnany species aduit larvw and pupiac.These rnoths. known popularv a.- ' tiger mot hs.- are veryheautiful insit-s. The larva' arec dothed with dense z-lusters ofhairs, usualir- lilack or reddish. In spiring tbev mav often liefound undetr*loit-cis of loard. 'tc.. aiong railwav'tracks. Specieswhich occur in the Ott.awa dlistrict art :'irgo. viau1à ulaprthent-

5q c, a<, d.iai. iurdit, nlais and villafa.
(kbvr inteiresting L'xbilits which were l'rought to the meet-ing were: 1 -y Bru Geçrman, specinien% of .Sispt'rda,<noo and its%work. and a hymenopterous parasite rcared therfironi; aiso arare bcctIc. Laraitus îaconoa<,is taken at NIontreal. This issupposed to lie a Europcan specries. but 'Mr. Iteaulieu stated thatDr. Lapouge. the Frenc'h authoritv in the genus (ùrabeç. con-sidered that this was flot the truc tyenarali,': liv Mr. Kitto, acollection of Cerambycçida. and Elaterida', taken in the Ottawa

district. suirt interisting species were rcepresented: bv M1lr.
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Halkett, ants' nests from Germany9 speciniens of Calosorna
s n ophapiia, and the Blind Worm. A1nguis fragilis. also froin
Europe. A. G.

NOTE ON THE A.MERICAN MAGPIE (P"a pica hiedsûîzùa-).

This birdI appears tu 1-e rare north of the 53rd degre of
latitude in central Alicna, and even 50 miles south of that liue
it is flot Lv any means common. 1 bave never seen it north of
Camrose. inon does Mni. Spreadboroughi mention having seen it
in his travels north from Edmonton down the Athabas:a, or
,%,cKenzie Rivers. On thc wesi. %ide of the mountains along the
coast it is found as fan north as the Arctic Circle. During the
past twentv-two vcars 1 bave only scen it three tinies, as follows:
ont near the Big Bend of the Red De-r River in I)eçemtwr, 1-894:
two nean Wolf Creek. north of Laconite, in OctoLer, 1912, and
ont on Septembcr 2Sth. 1913 six miles west of Cainrose, nean
Hittern Lake. 1 have known of several colonies breeding on the
Knee 1h11l Creck, ai-oui 310 miles east of Olds. and 1 1ielieve this
to he the nortbern liunit for ncstingr.

F. L. FlARILET. CAMMI4UE, .ALTA.

TiuE V(LLOWINC. 110<IKS, WHIVII WILL DE~ (F I.\TEuEST TO MA\Y
MEIEBERS OiF TUE CLUB. IiAVE RECENTILY MEEX PLACES) ON
THE SIIESSES ')F TUE C.41(F. PIlLIC LimiART.

Eant.h Features and '1 beir Nîtaning. I)v W. H. Iloblîs. An in-
troduction tu Geoloigv. (Ample tramn.of intenest to
t.hou who carty to lie able to read. in the landscape, the
1hi.-torv of the vicissitudes whiçh the n- 'on under observa-
tion bas undergone).

Influences of Grographir Environnient, 1 . E. C. Semple.
<Amplifird preçtntation of Ratzel'. theorie thai. gtognaphir
conditions are tbc chie f factur in the physic.-l. intelletetual
and qo-ial developmient of man."

Climate.--Conçidened Especiail in Relation ici Mani, ly R. 1).
Ward.

The Wanduringsç of Aniniais. 1-v Hans Gadow. (Sketch of the
distribution of the animals over the eantb's surface.
Cainiridgr àlanual Stries).

Tht Eartb lu Shape. SI&-. Weigbt andi Spin, liv J. Il. Povntinz.
The Non- MraUic- %Iinrralç. Their tX-urftnv and Uses, liV (à. P.

>Ierrill. (Important work on minerais of value other than
as ore of metals).

Natural Philoeophy, liv W. <)stwald. (Ihrirf survev of the

mi
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sciences, their general import and unification of present
kntOwldge conMring themn. A general introduction tascience and ta one view of philosophy).

The Ways of Planets, b,% M. E. %Martin. (Discusses in a simple,informali nanner the origin. position and characteristirs
of the. varions planets).

The Solar Svstem-A Studv of Rerent Observations, by C. .Poor. (' Not too absruse, thoraughlv entertaing a
timnelv "-Nation).nad

Darwinisiu and Human 1.ife, b-y J. A. Thomson. ('Authoritative.interesting and easih* comprehiende<j statement of the. historyand present status of evolution"-A.L.A.)
The Origin and Nature of Lufe, hi' B. Moore. (Homne UniversitySeries. Clear and concise tatement of the prablem, fromnthe. chemical Point Of view".-A. L.A..)
College Zoologv, liv R. W. Hegner. (Au excellent text designed

A for beginrIng college students>.
Agricrulture, h)v W. Sonierville. (Makes the rèsuIts of laboratorvwork at the universitv, accessibl, ta0 the practiral fariner).

MEETJXGS OF THE BOTANICAI. BRANCH.

December 6th, 1913, at the home of Mr. R. B. WhVte, the.foIlowing tnmlnihrs being present: R. B. Whvte, Dr. -M. O. Malte,G. H. Clark. L.. H. Newman, J. NI. macounl X. Crdd1e, W. T.MaCOun, C. J. TuIley, A. E. Attwood and J. R. ?rver.in response ta the cail for b)otanicl specimens froi membersMr'- Clriddlle exhibited an interesting specimen of the. genus.Vc.lia (Bail M1ustard) and aone of tii. genus SeWria (Poxtail
Grass), On the. latter af which was au abimormal foliaceousdevelopment of the. bracts. %Ir. Newmsan exhibited a sample ofwheat which took the. wodid's prise at Tulsa, O)klahoma, iOctèber, IQ3. fr. W. T. Mlacoun showed a copleaf Peu nutswhich ver characterzed lv an exceeinmZlvhard sheil. Thevwere SOmIewhat larger than ordinary nutmcgs andi more angula
ini shape.

Dr. M. O . Malte spoke an - Saine Results aW the Summer'.Work in, Botan " andi deait especially with the species Mtentha,
Viok and lns.Specimens afitrIa. Mmih0 aroeusi L.,collet-ted hîv him in Nova Scatia, ve.shownm and the. statement
Made thatïon arçount af the. characters of the. calvx the. trueMW. arvmgs L.. t-an srarcclv b. grauped witii other Canadia
pecies af M(eniho now Trerdd as veties af it. D)r. Maltevas of thr opinion that the. Menthas which now are calM. armsis L... vair. canodensis (L), Briquet, and var. laa

Piper, are spetifirally distinct froni.V. .zrwsis, anId furtiemore,

t
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that the difference between canadeusis aind lattaia are so great
that Uoth deserve speiflc rank. The latter supposition was
home out by Mr. J. Ml. Macoun, who stated that in British
Columbhia. where both are frequently growing together, the
diffcrentiating characters seeni to Le perfectly constant.

Dr. Malte a"s exhibited specimens of Viola rosirata Purxh,
from Chats Falls, Ont., collected bv Mr. J. M. Macoun and hiniseif
last spring, and explained that t"i was the second tume the

rpeies ha*I been found in the Ottawa district. It was growîng
wih V. consPersa Rchb. Pcrfectl-y typical hybrids representing

the combination V. consPrsa x rostrata, found amnong the
parents, were shown. Thev were intermediate in ail respects
as to niorphological characters and had over g0% of the pollen
undeveloped and unlit for fertilisation. The speaker further
exhibited a number of species of J»uus primarilv with the ob-ject
of demonstrating the ease with which manv plant species which
to the unexperienced student niay seem cGficult and puzzling,
can be identifled- With the use of a Zeiss binocular microscope,
kindly placed at the Club's dàsposa by the Topley Company,
characters on the seed only, siafficient for the correct identifica-
tion of such species as f1. articdas L. J. brwvicauda*s (Engelm)
Fernald 1- caitadensis J. Gay, etc., wer explained. In this

cnetion a completelv steffle form, collected at Bridgetown.
N .S., was exhibited. This formn was found to represent the cm
-innation 1. alkielmu& x cattadensis.

Mr. Uhlemann, a visitor, spoke briefly on the Zeiss binocular
microscope, stating that this instrument is probably one of the
best of its kinci ini the w.,ord.

J. R. F.

Decembe 20th, 1 Q13, at the home of Mr. J. M. Macoun, the
following meml'qrs being present: W. T. Macoun, L. H. Newman.
Gea. H. Clark. N. Criddle, 31m. 1ionenan, Dr. Malte, Dr.
Blackadar, A. Easthani, T. W. Dwight.'A. E. Attwood, R. B.
Whvte, J. 13. Macoun, C. J. Tullev and J. R. Fryer.

Mr. C. J. Tullev and Dr. Natexwere the speakers for thc
evening. Mr. Tu1leý' fimit reiewed the evolutionarv% stcln in
meproductive prot-esies in me of the lower plant forims. 'om -
mencing with the unicellular planit forms, the speaker bmflv
conpared their cytologiical features with those of the simplest
animal form, Amtoeha, and explained that, the reprodurtive
methoti in unicellu plants is one of contmnuous oeil mrultiplica-
tion, one individual becoming two 1w cr11 division. This method
of reproduction was designated CdiU iin as distinguished
from the other tico methods. .4.çc"W and Sexmai. In planits

-I

19141 141



142 THF O)TTAWA XA-TiRALis5T. [Jan

sonicwhat higher than thc sirnplest of unicellular forms the
reproductive method is sligbtlv different. The products of
Sl division arc diçsirnilar. ccrtain daughtercells being slxeCialized
for reproducive purpios's. These- reproductive cells are callcd
spores~, and in cases whc-re tlw' are sirnilar one to the others, the
mcthod of reproduction is kénown as the' .sexual mrtkod. In
formns stili higher. some algat', for exam pie, another method of
reproduction iç suggested. The spores produeed are simila- in
appearance. l-ut do flot develop directly into new individuals.
Thev first ufite ini pairs, forniing in each case of union, a zi-ote,
whièh develops into an aduit individual. This metbod of re-
production is known as the SexitaI meah:hd and where the uniting
cells are similar the fusing pro,-e%. is known as C-optiuýgtwin or

Isgm.In other fornis the fusing celis are dissimilar. in wbîch
case thie type of sexual reproduction employed is termed
IHier'ginr. In such cases the gametanffia (Mrans hearin the
ganietes) are also iffcreintiatcd.

MIr. Tullv referred especially to IIotkr ix, an organismn wbich
hcars two kinds of spores. One kind bas tworchia on each spor.
the other kind bas four. The smalker two-ciliated spores unite
in pairs, reçulting in the developmeiit of a new filament. The'
speal«r 1 t-lièved'the.se siinilar garnetes to l-e the l'eginning of
the sexes.

Thee metbods %vero îllus.trated liv mioroscopir speçirnens,
those of Spiro y ra and Vaucheria bring espcciafv f n -.

Mr. Tullv then briefi' dcscrihedamtodopraig
nicroscopie sections. liardl strims are Iirst soaked in a mixture
of giveerine. plus 95 per cent. alcohol. in çoften the tissue for
secctionin-,: tendur stc-m%- are çoakefd in water and çoffî-r plant
tisuc, such as lae.in a mixture cf chromniv acid. plus glacial
acci te acid, pulus wal er. The specinien is t hen eut witb ar microtome
and tht' sections dlroppvx-d into a little wire gauze basket. which
niay 1 e iniimcrscd with ihe se-ction% into the ntain. The' stains
used arc rnethl violet. which Lrings out the litgne*ous tissçiue%.
and congo roi. whirh colors th 1w sfter tissues. fio.in mav also
lie uwed for the' sofier parts. Mter stainingr the sections art,
wvasbcd in water and tlien in alcohol. This rnethod was Ibeauti-
(clv illustrated liv sone sections of stems taken from Mr.
T*ulky's. otrn collect ion.

Dr. Mjalte thrn said a frw %vords on fixing and staining
vegrtat-le t issue. lie rt-fvîred to the fart that nuelvi in life are
irretular in -,hape-, havirng ramiications whiçh extend flot onlv
to the «'11 wall, but pass through it. thus cstatilishinIZ direct
comimunication lrtwcen the' ccl and its neighbors. I)M. Malte

suggesîed the poslilitv ofl these nuclear ramification en
rexponsible for the t-onv*eane of stimuli which paSm frnm one
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tissue to another in the leaf of Mimosa (Sensitive Plant) when
this leaf responds by its phenomenal movement to the touch of
a foreign objeet. Hle stated that under the ordinarv metbod of
fixcing, these ramifications are dissolved by the akcobol and the
nucleus is represented in a spherieal form quite different from
its shape in natural life. To overcome this ditlicult%- and fix
miclei as in their natural state, Dr. M1alte gav'e the -following
nicthod: Treat the specîmien froin 10 seconds to 1 j minutes inl
fumes of Osmit- acid (1<) per cent.); then a few minutes in 10, 20,
30. 40. 50 per cent. alcohol respectîvelv. Kecp in 60> pet cent.
alcohol 24 bouts and then proceed to abpsolute alcobol as usual..

J. R. F.

Januarv 3rd, 1914, at the home of Xlr. G. 1-1. Clark, the
followi-ng mcmi ers Leing present: G. H. Clark. R. Bl. %Vhvte,
W. T. N.acoun. J. ý.i. MN'acoun, A. Eastham, J. Dickison, E.- 1).
Eddv, H. A. Honevman, J. H. Grisdale, T. W. t)wight. L. Il.
Newmran. N. Criddle, A. E. Attwood, J. R. Frvcr..

,Mr. G. H. Clark led in a discussion of the clav Leit of New
Ontario. A large numl.er of intercsting photograpjhs, showing
the character of the country along the right of way of the
National Transcontinental Railwav, which had been made avail-abile for the evenint, li Mr. D. Iarhsoof the National
Transcontinental Railwav Commission Staff, and also a colle-
tion of photographs showiing progress in clearing and cropping
in the Tcmiskaming, district and north, which had lm-en loaned
îL- G. A. Gall-raith. district representative for agriculture of
lcwv l.iskeard, provcd to lie of special interest. MIr. Clark. in
company witb the I>ircc:or of the Dlominion Experimental
Farmns, spent ten davs traversing the' clav wy bel n h
railway lines. 0f thé 275 miles covured, fiomn Alongb tht nw
only 14 per cent. was considered as useless for agriculture. An
additional 26 per cf nt. was rclativdev fiai, coveredi withb llack
spruce and poorli' drained naturally'. The I 'alancc, 60 pe-rtcent.,
as vicwed along the right of way. was rated 21 pe-r cent. excellent,
39 izood, fromr the v'iewpoint of tbe settler. Limitations as to
kinds of crops. luecause of the northerly climatc. formed a con-
siderable part of the discussion. It* was thought that the
information at prsent availal-le was not Io be considered reliail1e,
and that as t he forcet is ckvared awav the length of the season
will le much extended, as was the case in Old Ontario. Part icular
mention was nmade of t hc luxurlous growth of grasses and clovers,
as seen under agric'ultural conditions in the few settled localities
near Cochrane and south, and around the construction camps to
the west.

MI
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Mr. Honevmnan, who had visited Hearst, in New Ontario,spoke briefly un the climatic conditions of that district, withspecial refere-nce to late spring and early fail frosts, and Iistedthe failowing plants which h. found growing there: Spruce,balsam, white birch, cedar, poplar, moumtain ash, gooseberry,blueberrv dogwood, clintonia, anemone, buttercup, greatwillw-herb, labrador tea, pitcher plant, yellow pond lily, ferusand botrychiuni.

Mr. J. M. Macoun exhibited some English walnuts whichhad been produced by a Canadian grown tree. Menibers of theClub tested these nuts and found them ta differ but little frointhe regula English walnut.
_____J.R.FP.

BIRD NOTES FROM AWEINE, MIANITOBA.

An interesting instance af how lack of snow is Iargeiyinstrumental in retarding the migratory- mavements of certainbirds was brought praminently ta aur notice during the presentwinter, the details of which sen worthv of record.
.The Lapland Longspur (Cackarius Lappopt4-us) is an earlymigrant, as well as a late one. In autunin its mavements dependlargely upon weather conditions, particularly snow, but, as arut., it leaves us in Manitoba early in November. In 1913, ailhad left Aweme bv. November 1 6th, but soon after that datethe. weather turned mild again, causing the smail amaunt afsnow ta vanish, thus exposing many seeds ta view. On December3rd, Longspurs began ta arrive froni the south in sniall flacks affron 15 ta 20, and lw the 1 7th werc on the fields in bundreds,singing and fliing aboýut as if it were springtime. Thev remainedcomman until the. 24th, at wbich date the. temnperature dropped.ta 19 below zero, precedcd by a lîght fail of snaw, causing manyof the birds ta depart. A number remained, hawever, until theend of the. ïear. On january Ist and 2nd, 1914, nearly 3 inchesof snow felI causing the last Longspur ta depart.This, I believe, constitutes a rcord for lateness of thatspecies in Manitoba; at aIl events it does so in aur parts. It alsosuggests that snow covering the. food supplv, possibly supple-mented by cold, is the chief factor in driving the species south.

STVART CRIDDLE.
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