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NOTES ON

AME-RICAN PABASITIC COPEPODA.
No. 1.

1BV R. RAMSAY WVRI GHT, M. A., B. Sc.

J>rofersor Ù&n Ui&ircreily College, Torofflo.

In the course of sone helininthological investigations, concerning
the Frs-ae Fishies of this region, the resuits of wvhielh I hop)e
te publishi shor'l1y, nîy attention has occasiorndly beeii attractedl to
Parasitie Copelpoda, the careful exaînination of wvhicli I have hitiierte
been obliged te defer. The present paper lias for its object the
consideration of tlîrec of tiiese forms.

1.
ERGASILUS CENTRARCJIIDARUM, M. sp.

The gis of varieus member-s of' the family Centrarchid.oe are
fourni ini this neighibotarhood te 1he infesteci by a snîall sp)ecies of
Ergasiltus, wvhich tistaily oceurs abundantly on iinfected individuals.
I have observed that the sanie parasite may aise occur on the Ferch,
but it, is înuch more comrnonIy met with on the Rock Bass (Amblo-
plites rupestris), the common Suni-Fish (Bupornotis aureus, Gi and
JTordan), and the Long-Eared Pond-Fishi (Lepomis auritus [L.] RauE),)
especially on the first eof the three. 1 have on]y met wvith tèmale
sp)ecirnlens.

CHAtR .i CTEriS.

Lengt& of body, exclusive of furcal bristies, ~ mof eyg-sacs i
mmn. Cep/Lalot/torax 'nea2iy as troad as long. Median constriction
barely noticeable. T/se longest of thLe antennulary bristies as long
as thle antennule. 3fandible witlsout palp. Basai joint of natatory
lirnbs naked. JRamus internus of .lst pair, witlk single bristie on
inner border of lst and 2nd joints, and 5 terminal bristies: of
sueceeding pairs, witls 2 bri8ties on the 2nd joint. JRamus externu&
of lst pair witle 1 spine on outer border of lst, 2 on outer border of
3rd, and a bristie on inner border of 2nd joints: of qucceeding
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pairs, wvitIîout ii 2 spines oit Brd joint. Puarecc bristies 4,-.2? jin-
tipal, "0 sublsidiccry, of wlIticli one vcry short.

TuE PEDr$-NjNLE

Oîîe of these is repre.cnted in Fig., 13, froni the posterior
a.spect.

Tlîey arc 6.jointed, andl originate on the uniler side of the head at
somne littie dlistance fî'oîn each other. There is no0 anteiinulary
sternum111. 0f thc joints the 211d is the largest, and with its
exception, the Gthi the longest. Ail the joints bear simnple bristles,
the Iongcst of which are nearly as long as the antenniile itself. The
bristles of the first four joints are chiefly directcd dowvnwards; of
the t'vo terminal joints backw.urds and ottards. Into ench -bristle
branches of the antennulary nerve niay bc seen to puss.

INTENJE

As in the other species of the genus, the antennoe formi stronng
1)relieIlsile claws by wvIich the aimial clings on to the giil-filameîîts
of its host. The antennary sternumii is well developed (Figs. 12 and
14, st.), and enters at its extreinities into the construction of the
Iîinge-joints, wh1ich the anteinSo fori witli tlîeir sockets. The bai
joint is mucli inflated (aLs ini E. gibbus V. Nordinann) on its outer
ani iower aspect, while on the opposite it is strengthencd by 2
chitinous ledges, which descend froin the Iîinge betwveen it andi the
succeeding joint (c2, Fig. 14) to the socket (cl). V/lien viewved
from the suriface one of these ledges gives the appearance of a
diagonal division in the baa joint.' The Iîinge hetween the 2nd
and third joints is soinewhiat coniplicated, but its arrangemient, as
weli -as tiiose of the chief flexor and extensor muscles entering, the
appendage, inay be stu(iied iii Fig. 14. The termiinal joint is
partictilarly short, and cuýrved; in this respect unlike the saine part
in E. Sieboidjii.'

APPENDAGrF.5 0F THE MOUTI.

Thiese hiave been only satisfactorily described for B. Siebolii by
Claus.

i Vide Olsson, Ofversigt af Kongi. Vet. Akad. Fôrliaiid, 1877, No. 5, p. 76.

2 v. Clauis Zeit. Wiss. ZGol., Ti. XXIII., Fi-. 14. in a revision of nhe species of
Ergasilus, it will probably be found tliat apart from the sizc, forai of body, andi Icîgtlî or cgg.
sacs, the fornn of the appendages wli alIord valuable si)cciflc chiaracters. As far' as i ain
aware, liowevcr, Claus' figures arc the offiy ones wlîich jîosscss the nccssary acrairacy of
dutaiL.
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AMEIIICAN PARASIT[C COPI:PODil.21

The parts are somiewhat dificuit to stiffy iii the lirescit, speies
on accoutnt of its smaiill sizP, but the main facts elucidatcd by Claus
are fotind to obtain àtlso liere. 1 have not (ictected any labriimi.
Tho basai joint of the mandible is very large, and woi-ks iii a soilne-
wlmt ovai socket froin which a chitius ]edge is contiinued forw.ardsI.
and oit tvards. The cuittitg edgie is providcd wvitli several stroilg
bristies. No palp is to bo seeni. The maxilla (mix., Fig. 1à) is,
however, more ilitiiately attachcd to the mandfible than1 in E.
Sielioldii. That it is the maxilla, aMid not a niandibular palp, is
sho'vn by its articulation te a cliitineuis Ie(lge conitinuied for-ward
froi-n the qocket of the mna-.xillip)ede, and on whIiehi the basal joint of
the inaudible also partly rcsts.

The second inaxillipede is absent :the first 2-jointed andl ariiicd
on the aniterior- and inferior faces of tlhe lowcr joinit wvith short, stot
bristies. The ma-ýxilliipedartiy sterniimi is 1)articularly st rong.

TnE NATATORY FEET.

Except in details, which I have fournd to be constant, and wvhich
oughylt to 1)0 Iooked to for spccîfic ch-aracters, the p)1'sCIIt species
agrees wvitIi E. 9iebolii. Tho live sternia boloiulg to the five
thoracic somnites are coiistritctedl on the samne type, and are foriled of

2tranisverse chitinotis thickenig continizous wvithi ecd other at tlic
sockets of the lirnbs. The sockets (ai Fig. 16) l)1oject more or ls-
froin thc surface of thc body, ani enter into the formation of a verv
frce hinge-joint, withi the basai segments of the Ihibs. These are
also inovably articu]ated te the poster.-or of tie two sternal thiecken-
ings. The ligure shows liow the bristies and spines are disposed in
the external adn rd rami of the lst natatory limib. The
internai rami of tie 2i~,3rd and 4th pairs differ from that of the
Tht i 1]aving two bristies on the second segment instead of one,
wvhile the external rami of the 2ncl, 3rd and 4th p)airs cliffer fromn
that of the lst in the absence of the 2 spines on the terminal
segment. The basai joint is not ciliated as in E. Siebo&dii. The
natatory lirbs of the fiftli pair are represented by a bristie artieu-
in.ted to the end of the comparatively well developed sternum.

Il have net been able to determine the precise function of the
curiouis chitirLous structures situated at the opening of the oviduet,
and wvhichi Claus lias figrured miuch. more accurately than previous
aixthors. They are evidently developeci from the liuing membrane

2.15



246 AMERICAN PARASITIO COPEPOD..

of the terminal p)ortion of the OVi(hiCt. Thiree or four short, chitiiîous
pieces sittuated above the opening, and connected wvith eachi other, 1
itt flr-st supposed to bc a coiled tube siinilar to that desciribedl as
pa.ssing iii varions frc flormns froin the receptaculumn seininis to the
end of tlie ov'idtict.' Buit tiiere is no trace of a recep)-itaeulu seriniis
iii E 1gilsilis, and these, chitinous pieces serve to forni a liinge for the
two longer pieces whichi stretoli back -within the segment on eachi
side. <Fig. 18). 'J'le muscle attachied to, the shorter clîitinous
pieces îmy serv'e to alidnet the egg sacs.

The futrcal bristies itre differently disposed fromi any described
sliecies of Ergatsilus. 1 ain not confident tlîat the arrangement
i-elpresenite.(l ii Fig. 7 is constant, but it seems fairly wiommion.
Soie variability nîuisL bc assigned to thleso structures, as Olsson
(]oc. cit.) lis noticcd the occur rence of thirce ini E. Siebolii, and I
have observed the internai (stronger) bristie bifurcated on one or
two occasi mis8.

The e, -sacs, aithougli often unequal, are generally twice the
length of the body of the, femnale.

LI~R.+:ooDAEDWVAUDSTI. OlssonO?.
(Préxdroinus fituna Colbelodortiii p.ftrasitalitium Sc.audinavi.e. .Act. Unir. Lund.,

1363, p). 36.)

Pr-of. Osier, Moiitreal, obtained seNeraI specimens of a species of
Lernoeopuda froin the gis of the brook trout, (Salmio fontinalis),
whîicli differi ima.rkedly fri'on the S. &clrnonea of Baird, but agrees
verv wvell w'ith, Milnie-E dwards' figure of Ba-sanistes Salnoneo from
Samo imibl (H{ist. NaLt. (1. (Jrust., Tab. XLI., f. 3). In the above-
citedl miemoir, Olsmon proposes the specifle naine of L. Bdwardsii for
Milnie-Edwards' formn, and describes its characteristie features fromn
speciînens (frein unknown host) iii the Museumn of the UJniversity of
Lund. It caîî lardly be doubtcd that, at any rate, tlîis species of
Basanistes is a true Leirnoeopodla.2

1 Aîig. Griiber, Zcit. Wiss. Zool. XXXII., p. 407 scq.

! Ajmrt froin thc roîîndod tubercles on t-he abdomecn of B. huchonii, the siiortncss and
thickness of the nl.riis," and tlîcir separtc attachîncîî:to, the chiiitious btu1, arc rcgardcd as

ractcristie or tii. gcnus; but the difrcît specles of Lc:rîiieojoda 'vary iucli in this respect.
Iii tic forin described in te ic Vxt, it is casy to lîreparc thc buila into the haires bciongiug to
cadi arin.
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AMERICAN PARASITIC COPEPODA.24

In size miv speciniens agree best witlî L. -EdwIardsnqi and L.
alpinla Olsson, but the details fî,riiishied of thie latter' forbid tlîeir
rcfereîîce to tlîis species, while on1 the wliole tlîey agree vcry well
wvith Olsson's dlescriptionl of the former. '1'his is, hiowevcr, îîot
acecornp.iniedl by details of tlue apcîae and as Kurv obiserve.s 2 it

is to these, an(l not to the foria of the body or the angle whichi the
"arms"i niake witlî it, tliat we mnust look for coiistant caateson

which to grounid valid species. 1 prefer, tlîcrefore, Co describe tho
appendages of Uic present form ii îder Uhc above specifie naine, vather
than attribute too imueh importance te the difference in shape of thie
chitinous biffla in Olssozn's descriptioni.

The shape of thie body is suficiezitly inidicated by tuie outlie
sketch, Fig-. 1, whichi alse inidicates tlue hurnp on thie paohrx
opposite the enigin of tlie anmus. Thie leug-th of the body, exclusive
of egg-sacs, is 4 min11., of tlicegg c 2 mm. (they :îro probahly somne-
wliat more s1iriinkeil iii prop)ortionl by thîcir preservation iiu alcohol
thian Ulic bod ), whiile tlue anmis are about 21 min. loiig. he
position cf the Ist aud 2iîd patirs of :uitenme, and of tuie Iprojecting,
upper lip, iii relation to the auîterior border cf the ceplialothorax,
nay be seen frein the outliiue sketch froîn above, Fig,. 2. The lst

pair of antennie -arc nînieli moere casily stuidied frein above thian froni
belomw, owirg te the lateral p)rojectioiîs from thie ipper lip, x: Fig. 3,
,%vliichî ie-arly conceal tiiem from thiat aspilect. Thiey mensure 0.07
uim. in lcîîgth, are indistiiîctly 3-joited, andl bear on thie romidedl
end of the terminal joint 3 minute spiie, of wvlich the median euee
is distinctly articulateci te the antenuia, y, Fig. 3. Tie second pair
of antennie nay be mnost convcuiieiitly examuiied frei blo anid
fromn the side. Tlîey coinsist of a t1iiek stem iiudistinctly 3-joiiîtecd,
the basai joinit beiing far the Ioiigest, aîîd aloite providedl withi a
chitinous plate (ch, Fig. 3), aud of two sliort branches, dorsal and
ventral (d and y, Figs. 3 anîd 5), of Nvhieb the dorsal is the longer
.tnd îmore intcrmal of the twe. It is ceniposed of eue joint, the
reun&led extreînity cf whichi is provided witlî numîerous c'irived
chifinous points fer thie uîost pJart dîrectcd inwar(ls. The vcuitnd
-tnd more interjial branehli as two joinits, of wlîiclî the terminial euee
(i, Fig. 5) is more palp.like thanî tuie ether p)arts of the unteumia,

1 Ofversigt af K. Vetensk- Akad. Fýirh.mn, 157,Nù 5, 1p. S2, Figs. 9.13.

t Studien üîber die~ Fainilic dcr Lernitoloàideu, Zut. f. Wiss. Zool., Bl. XXIX., 1. 3S2.
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24 AMERICAN PARASITIC COPEPODA.

wvhile the basai.-t one bears two discoidai chitinous outgrowths, arined
ivitli curved points, otf whichi one i-~ biterai, wvhiIe the otiier is
ventral, in1 positioni (o and ol, Figs. 3 and 5).

l'le man(libics (Fig. 6) are 0.1 nmn. iii lengtli, of' m.hicli one-thirdl
belIongs to the tootlhed portion. This difrers froin anY of the nîaud-
ibics figuired bw Kuriz in the absence of' secondary tectiî.

Tie înaxilloe (Fig-. 7) arc tri-articuilate, the batsai joint inifIaýted on
iLs Literi 11sp)cCt, and the terminal joint erîding in zian oîitwardly-
dIiicetedl curved spine. The palp orlihuates front the dist-il part of
the second joint above a spine, anîd itseif ternîinates in two sharp
points. The inaxiIIae ineîstnr 0.095 min. ini lenigtl, of w~hic1î one-
bail' is occlupied l.y the bsijoints.

Theç, iianxiilipede.s, of the first pair, -as iii the other nberslei of the
grenuis, rnt beinid blie second pair, and are iindependent as fat' as
their attachmiient to the bila. This is best descî'ibed as imnnsbrooin-
.Slaped. and its hiiaterad character is as weII iiîdicated bv a surface
view (;xfter the fragnients of g-i liave beeni îemoved froi it), (Fig. S),
<tws by the fact thiat it is eiisy to prep.ire sep;îrately t.he uiles I>e-
longing to each nxiiii-î>iedle (Fig. 9).

l'le mnaxillipedes of the second pair ineasuî'e 0.7î3 min. in Iength,
.fl(l pi'eseiit the tyI)ical chatracters desuî'ibed hy Kuî'z foi- tiiese
(LpLen<iagcS in otbei' Lerna'wopod id oe. Tici r speci fic ch aîacteî's inay
bp studied in Figs. 3 andi10.

Fig. 11 reI)io(iuces the punctated appe:u'ance presented by the
bordIer of the lowveî ]ip, whichl ineasures 0.03 11in1. fromni its attached
to its fr'c margin zthe latter' lîa. ouil' a very n;îî'îow friuî<e.

On1 conpiniig Oisson's figuires of' L. alpin us -w'ithi mine, it is appa-
r'elit that the huila presenits coniSidei'abie i'escînibiance ; the 2uid
aniteilmiv aiso 1)er a simnîilar spînly excrcsccnce, buit have a I)Ointed
inustecd of a bhmiit vtrlbralich ; NhIife two chitiloîis appeîîdages
pî'oject i)etween the inaxiilloe fi'om the ledge uniting timeir basai
joints. If' the figure of the 2ind ina-,xillipedel is accurate, it aiso
dIiilers considerabiy in ontdine. Mie details of'Ml-dnad' figuire
of Basaidscs salmonea ai'e iiîsnfflcient f'or' conipaî'ison, but the reseni-
biance of the -2nd anen aithe 2îî ixilies (3e, 3îz, Pi. XLI.
loc. cit.) is suflicientiy striking to .justif'y the Conclusion that tue
f'oil folind on the Euî'opean S. wnibla and on oui' B-rook Tî'out ar;x

Loc. cit, TaW. V., Fib-s. 10, 11, 112, 13.

2 4 8



AMEIIICAN PARASITIC COPEPODA. 9

identical ; a conclusion whichi is rcndered mone prob)able by the fac
thiat the hlosts both belong' to the stnbgenleric greupll of the Cius

ACLIUERES IcROrTERI, 71. S.

The specinienls for whichi I have selected the above specifie naie
were found ini considerable mniers, both male and fliale, iii the
moth cavity and on the gi-arches of the siiazll-iiiouilhed Black B3ass
3ficropierus salmoides [(Lac.) «iii]. As far as te size of the feinale
is concerned, and the character of its fixation ini the utuceuots mnein-
braite of its host, it miglit well be refcrred to .. earn V. Nord.;
but the relatively Jarger size of the mîale, the constant dlowinwird
direction of the amis, the sliape of thie buila, somec details of struictire
in the otiier apl)ei(dages, ami the cylindrîcal forni of the egg-sacs,
point to the speeùific dîstînctnless of titis forni. I -arn asu by
Prof. D. S. Kcllicott that it is aiso distLinct froi bis il. :Imbl1opiylize
fi-oi the mentit(if the Rock B3ass; otherwise 1 shoiild have%- beei
iniclille(l to suispect the identity of the twvo Arnlericaln fornis. I bave
neveu met wvith. anly ctersini ouir Conm111e1 Pcrçi.

Tlie feinale incasuires on an a1verage -4 te 41 in., the cyliuîdricad egggg
sacs 21- min. Fig. 1 represents the appemîdages of the head frein the
ventral aspect. The amtennuhi3w are attacmed it soute con.siderable
distance behind te noutbl theit- basal joints aro the longest anld
stoutest of the tht-ce. Tie internai rmi of the anteinai sema to
present littie difference from À. pcrcarium, but the ends of the
external i-ami -tre fiii-nishced witli toothed sickle-slmap)ed spines.

The indibles, Fig. 2, have 9 teeth, of whichi tho third- is the
shortest of the first six, and the inst tituce are stuccessivehr sinaller.
Tie inniei edgres of Uie niandibles arc sharpened into a kîf-de
whichi is broadest incldiately beinid the teth.

The nmaxilS are twvo-jointed-the distal joint bea«ring- a laterai
two-jointed bi-istie-like palp, anid twe terminal ramni ef te saine
cliaracter. Thet in.-xiilary sterinum formas a, prommîjent fold (?nmas.,

Fi. 1), owing te the advanice of iLs> appemîdages iii1 front et the
attachuacunt ef the -iiitcnmii.

The inmternal muaxili ipedes are thrcecjoinud: the basal joints are
united, te second are stout ind furniishecd v-itii ;t hock on tie imier
side (vide left side ef Fig. 4), 'vhileo tihe third are armned wviti at
strong, termnal curved claw aicl ted te i joint. wlîicii on its
inner a.sjntct is fartier furnished with twe trenchamit serratcdl ridgcs.

249



25 A1ERICAN PARASITIC COPEPODA.

0f the muscles whichi uove the terminal joinit, the flexors ar y a
the miost, lowerful ; whience the ordinary position of thesp, joints.

Teaviins ini lengtli (l n iii.), transverse wvriles, &c., resemnble
those of A. percarmm, but instead of lying in front of the Iicad hiave a
dowinward dI(irection as iii L-ernatop)oda. Unilike tliis genus there is no
contintiously chitmlized bulla., anîd the separation of the plate which
represenits it fromn the muilcouis membrane is imuch more diflicuit than
in tliat formn. Tile plate is soinewliat, lolloNved ont on its distal
sur-face (cupl-shjaped iii A. p-c'~arum> V. Nordmialn), and fromi it
radiate nîany fie threcads of ehitin, whiehi undi(oubtedly are the
cause of the extreniely intimate coalescenîce with the niucous miem-
br-ame. mie proximnal surri.tce of thie ),l;te is sti(rentieiedi by a.
retictilumi of chitinouis bars, wvhichi becoîne nurrower s they approa-ch
the miargin of the late.

1 hav e niot hazd the opiportuiiity of exaniuiing any living specimiens,
and ain thuis unable to, contributte anything to the further kiîowledge
of the soft par(s.

Fig. 5 repvesenits the post-abdoînei of the female before the
speri'îatophores are attachied. he two canaIs for iml)regiiatioii open
up0U ith extreinity :their walIIs are- ehlitinlous, amd are especiallv
tlîîcl posteriorly. In many femnales the sperinatopliores (Fig. 3)
inay be founld sonictinies empty, withi the nlarrow emis of their.
termîinal captlsules inserted iii these orifices, w~hile in others nothing
r*ema*inls of the sperilnatophores, excelît these capsulles. It is in tis
cond(itioni tlLt, they wvere iiiterpreted ly Clauis' as receptacula. seminis
b)eloîîg'ing to the feinale ; buit wvhen entiro tlîey iay U-Sually be
separated without, dîthieulty from the feiniale post-abdomien ; the

grae'or less ease with whichl they xnlay be detachiec froînl the
termnal orifices depenling on the ainount of cernent wvith wvhich
they liave been attached to the orifices. Occasionially the cernient,
11.1 be 1)resent iii sucil (jilan1titiesçý a-s to dloformli the po'st-abdonlenl.
'fle mode of formation of tie brown capsules and of the cernent is
dîseîîssed fîîi-tIîe- on.

'l'lie maie îîîeasuires as inuchl as 1 .mi. thus biug Ailly one-thlird
of the Ieiigth of the femnale. lJsuiaiy l have foumid the mnaieattachied
to the p)ost-abd)(oînen of thle feiniale, occasionally flîrtier for'%v:rdl on
the body- in one case on the armus. Tie appendages of the he-ad,

1 Ztit. . s ol. X[. Vlie siuuilar str,,cturcs of Lanîprogiena ha~vec hee more rccmaiy
(Zeit. wiss. Zool. XXI.) Spoken or l'y Claas ais lwlommgiig tu the spormatofiorai Riparatims.
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althioughi îuoportiolîately sinaller, have ail the Specihec Chiaîncteristies
of the femnale. The antenulze (Fig-. 7) are sienderer, alud the
internai bristies of the basail joints more distict, while the hooks on
the external ramii of the anitennoe arc simlple, and do not preswit the
toothed sickle-shaped formi observable iii the fenmle. The svrcnlgtheni-
in- chitinous plates (cli., Fig. 7) are also of different foriie. The
inandibles and iiiitxill.tý secmn only to differ in size.

Tie peculiar foriin of the first ma.xillipedes described by V. Nord-
malin for A. 1)crcaJu)) can alIso bc secxi hiere. The dec1 ) and i])arTow
sternumn of tiiese appendages (Fig. S>, shiaped soinewvlîat like kt (lice
box, gives origin to the powerful adduetor muscles, wlvhîi ch CClIy
the greater part of thie cavities of the basai joints. 0f the two
muscles which move the terminal claw-like joint, the flexor is muchel
tUie more powerfùl, and kceps the 0c.1w shult a"'.pnst the toothed
chitinous outgrowvth of the basai joint.

Tlie second maxillil)edes (Figys. 6 ami 9) are twvu-Jointed, the
distal joint teriniatiing in two claws, botli of wichl are higed to it,
ani whlîi are anterior and pos;telrior in position. Th~le aniterior
shiuts iiito the 1 )05tC1ri0, whvlih is liollowed out to îreeeive it. Tlîe
basai joint is strengthiened by a (iagonal cbitinious bar : it is to this
that V. ŽJordmniani i-etcers as a Il muscle of alnost cartilagilnois con-
ýistenice." The basai joints abut againist eachi othier in the miîddle
Elle, and -ive rise to a cyli.idr-ic.,l structure, whicli forims a str-iking
feature in the profile viewv of the mialo (Fig. 6>. This is crcnd
fromn the ventral aspect in Fig. 9, in whîeli an evident orifice niay
be seen. This miay possibly bc the outiet of certain little gLandular
masses situated iii the basal joints of the appendages (fl., Fig. 9),
but the wvant of freshi specimens lias hinidered a s-.titctory
elucidation of this organi. The gland(s mnay possibly be hioniologous
witlî the armn glands of tUie feiale : wvhethier their secretion is
eniployed for the fixation of the male on the femnale 1 have net (leter-
miîîed. A thiorouigl examiiratioin of thie male reproductive apparatua
of the Leriioeop)odidie is very desirable for, the purpose of cllucidatinig
the formation of tUie s.pernatopliorcs in the Parasitîc Copepodla, as
Gruber lias recently (10110 for tâe Free forins.' I regret tliat xnly
alcobolie specinilns liave neot pcrnnitted an exhiaustive studv of this
point.__________

1 Zuit. wiss. Zuol. 13. XXI
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Fig. 10 represents the abdomen of the male from- the ventral
surifacèe, and is intended to illustrate the position of the maie repro-
ductiv-e organs. The testes oeccupy the anterior segment of the
abdomen, and the Isb portiori of the vas dlef'erens is dilated by the
<ccumuiilated seininal eleinents. The 2nd portion is convoluted and
beset %vitli glanduhir tissue, tili it opens into the pocket contaiing
the spermatophore in course of formation. The ripe sperniatophore,
inay be stndied iii Fig. 11. No indication of the canal or capsule
'vitli vliieli the speriatophore is at.tachied to the female ean be seen

att . 'The case of the sperniatophore passes by a neck--like
constriction inito the case of the (leveloping spermatophiore, and.it is
throuigl the apertuire fornied by the ruiptuire of this constrietion that
the contents pass out. These correspond to the three elemients
describeci by Gruber for the Free Copepoda, viz., a globular tentral
Iîîass, *085 nuni. ini diamIeterrprsntn the axial cernent in the
firce fornis, iiuinliers of rod-liko spermiatozoa (not more than 2 gt in
lengtlb), occupying the greater part of the rest of the axis of the
speriatophore, andi listly, the refractive polygonal dischiarging
corptiscles (the Auistr-eibuiinasse Of Gerînan Zoologists).

Thesc 1f have only observcd ini pu'eparations talzen froni a«-lcohiolie
speciiluens of the male, and I liave not had the opportuinity of' stuidy-
ing the mode of fixation of' the speriatophore on the femalo. Twoù
kinds of cernent hiave 1xeen describcd in the Frce Copepoda, (1) that
.situated iii the sperîna-.tophloiral dilation of the vas, (efel'ens, which
serves to fix the ejectett spermiatophore, to the femnale, and (2>
that iii the axis of the sperrnatopihore, andi which) ini Canthiocamptus,
c.y., formis a curved canal throughi whichi the spermatozoa. areý ejected.

That the formrer kind of cetnwnit exists als~o in Achtheres is readily
seen fr-oîn the piecs of it adhering to the post-abdomien of the
femnale, and whichi I have refcrred to above as being, often present in
considerable quantity. It appears to be formied by the glands grouped
roundl the lowver part of the vas deferens. T'le second sort of
oement is ejected fromi the spermatophore iii the forai of a somiewvhat
globular imass, composed o? a periphieral transincent layer wvithi finely
granulai' contents. It appeal's to me that this miass undergoes a
change similar to wvhat takes place in Canthocam-ptus only more
complicatcd, viz., that after the fixation of the sperunatophiore to the

3Gruber Zcit. iis. Zool. 32, Pl. 25, Fig.' là.
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feni ale the globular inass is extruded throughi the opening ini the

sperinatoplioral wall referred to above, and inserted iiito oile of' the
openings of the c:uîals tli'oughi 'hich fertilization is effeetetl( v. o.
FigD. 5) : its l)eIiplie1'al layer thon beconies indurated and brown
ini colotîw, and is then transforînled îito the bro-wn caplslel, ihile
its conitenits are poured onit to forni the convoluited canal tlîî'ough
wbichi the rein.tiiiing contents of the spermnatophore iîass iiîto the
body of the feniale. TîaLt the brow'îî capsule acts as a sort of
recel)tacutlin setilnis is aiso p)ossible IJbcaIlise sperniatozoa are to lxý
observed ili it, even after the (letachuient of t.he enlipty s1)erI)atopllore.

DESCRIPTION 0F THE PLATES.

PLATE 1.
Fias. 1-11.-Leniropodla Edwardsii. Fias. 1'2- 8. -Eg(asiluis Centrar-

echidarui.0

FIG. 1. -Ontline of body, female.
FIG. 12.-Outline of hiead and antunnae froin upper surface ; et, the upper hp

ai, aliteninulae ; a"1, anteninae.
FiG. 3.-Ventral surface of hecad ; el, the dorsal; y, thie ventral branch of

thie anteinize ; o anlU o,, chitinous outgrowvths on the latter' ; eh,
chitinous plate ia '2id joint of antenîîa ; nix, niiaxilla ;mx

2 the
initernai maxilhipedes, the secondi pair' according to soîne nior-
pho]ogists.

FIG. 4.-Otie of the first pair of antennae.
FIG. 5.-One of the second pair of antennae fromn tlhe outer Sidc- ; e, the

terminai joint of the ventral ramnus.
Fia. G.-Toothed part of niandible.
FiG. 7.-Maxilla withi paip, vixt.
FiG. S.-Chiitiinous bulia froni surface.
FiG. 9.-T.nuier surface of one hiaif of a bulla iii counection with the arni.
Fia. 10.-An internali naxillipede.
Fie,. 1 1. -The free border of the lower lip.

FiG. 112. -Ergasilus Centrarchidaruin from ventral surface ; 1-5, tie natatory
liînbs.

FiG. 13-Th st pair of antenune fron l>ehind.
FiG. 1.-The 2nd pair ; cl c2 c3, iniges between thie varions joints ; c1 e2 e3,

extensor muscles ; f, flexor ; st, autennary sternum.
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Fila. 15. -Mouth- parts; nzx, maxilla; mxp, nitxilipede ; 8t, inaxillipedary
sternum ; mm, miuscles ; ch, points to the chitinous bar wVhich
runs froni the socket of maxillipede to the socket of the inaxilla.

FiG. 1G.-lst pai of natatory liînbs ; s, the sternum ; a, the sochet ; b, the
basai joint; ri, ranius iîitcrnus ; n-e, maius externus.

FiG. 17.-Geulital segment andf rest of abdomen from below ; go, genital
orifice ; ch, chitinouns rods.

Fia. 18.-Attachmiient of egg-sae ta genital aperature, showing tile disposition
of the chitinous roda.

PLATE II.

ILLUSTRiVrING ACII Ell MICROPTERI.

Fia. l.-lead of feniale fromn ventral surface ; lettering as above.
Fia. 12. -Mandible of femnale.
FiG. 3.-Emipty sperniatophore detaclied fromn female.
Fi(.. 4.-Internai maxillipedes.
Fia. 5. -End of abdomen, feniale, to show the canais for imipregnation with,

thecir orifices, v o, to whicli the brownl capsules are oftenl found
attaclied.

Fî<w. 6.-Outline of miale fromn sie ; m, the miouth ; 1), the cylindrical process
froin the external niaxillipedes.

Fic. 7.Tetwo pairs of antenuae of the male from the muner aspeet ; ch,
the chlitinous supportîng, plates.

FiG. 8.-Firgt pair of inaxili--pedes.
Fia. 9.-Rlit 2nd inaxillipedes froui below ; lil, the cylindricil procezs.
Fia. 1.-Abdtomni of male froin below ; the preparation is slightly oblique;

f, the furcal appendages ; g/, the giandular hecaps ini these; a,
tue arnis; im, the intestine ; mi m, muiiscles of the abdominal wvall
broken ; t, the testis ; vd', lst, viP', 21ld lportion of vas deferens.

FIG. 11.-SpermatophoreS disseeted ont, the ripe- one ruptured below the
ncckli ke constriction wvhicli joins it to the dcvelopiîv' sperinato-
lioIc; the giobular cemnt mnass is. einerging. belini( it are the

rod-like sperîuatozoa; the discbarging corpuscles stili hune the
iwall of the sl)erinatophore ; spi), the sperinatoi)loral poueli ; g?,
the glandsw~hiclî seerete the cernent wvhieli fixes thc spermiato-
phare iii tue first place to the abdomen of the femnale.
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NOTICE 0F A

BEMARKABLE MEMOlIIAL IIORN,
THE PLEDGE 0F A TREATY \VITI THE CREEK NATION

IN 1765.

BY DANIEL WILSON, LD., F.R.S.E.,

P'rcsi<lcInt of Univcrsity Collc'jc.

Accidentai ci-, cumstanccs hiave î'eccntly brouglit trnder my notice,
and ultiinatcly led to the acquisitioni for the muiiseurni of the Unliver-
sity of Toronto, of a curious relie of one of the great indian con-
federacies which still rnaint-aincd its fiffluence as the colonial luistorvy
of the older plantations of North A nerica dIrev to a close. The
date on the nieniorial liorn now referred to carri.s the iiiid back to
a period wlien the warriors of the Creek nation, to whoin it refers,
were stilli apowver-fu1na-tive coinfederaey; and negotiatedw~itli aughity
condescension, alike with thecir Indiian rivais, and with the repre-
sentatives of the Sovereigu of Great Britain. The Creek nation lias
no1t, even nowr, passed away. Somie of the mienibers of the con-
federacy stili dlaimi a share in thieir ancient inheritance; but in the
intervening century the marvellous chiangres whicli have transpired
render the historical meinorial hiere referreci to scarcely less strange
than if it recorded sonie of the first interviews wvith thie nmen of the
new wvorId by Europeani adventurers of the sixtcenth, instead of the
eighiteenth century.

The Creek nation is flot to be confoundeci with the Grecs of our
Ganadian North-west. Ani extensive tract of country in what now
constitutes the Southern States wvas, in the i 8th century, occupied
by the Cherokees, Chioctaws, Chickasaws, Catawvbas, U-chees, and
Muscogees. To ail of those the English appear to have loosely
appiied the terni IlCreeks." iBut the name strictly belongs to, a
nation formed by the union of a number of minor Indian tribes with
the Muscogees, wvho occupied the country in the northern part of the
States of Georgia and Alabama, wate-red by the Chatalloochee and
the Flint rivers ; the Alabama river formaing the contested boundary
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linoe betveen the Crecks anid thie Clhoctawvs. The Muscogees, Who
'vere tlhe central tuibe of the 1)oWOrftil Crecek confécracy, clîerislied
a tradition tîtat thieir anicestors first issued out of' a cave near the
Alabama river. De Brabmn rcckoned the ninhiier of the Creekcs at
15,00, including wonmcn and childuen. Tliey 'voue brave and power-
fui 'varuiors, slirewvd and politic iii their relations 'vith outsiders
ZLnd iintensely jealous of ail, Nvbiethier re(l or wvhite moen, whio (lid not
belong to thecir owvn confeîacv.

De B.ry, in hii " 1..reis .Narratio," 1591I, presenits a spirited
descr'iption of' the MiEco, or chief, andi bis wvarriurs, ini Convention.
A comncil meceting wvas opened hy the CuI)-bearer hianding to lmii a
sheil filied 'vitli a decoction of thie cassine or ilex yapon. This is a
poweuful (liurctic ; axai its niedicinal influences wvere inivokedt to
purge thini froin ail hiiidrance to tbioughitfai (leliberatiolî. Tlbis
donc, ail pautook- of it, dikigit froin shieils madie -of the large
pynielie of' the Guilf. Thiey neengagcd ini a solern (lance ; and
thon,1 scated ini tlie Counlcil 1-bouse, iistenecd to the addresses of thie
orators ani prinicipal monei anon- thieir tuibes. MVien thiis wvas donce,
the Mico 51)rinkIled tlîein aI wvit1î vater, sayin~g ''lb ns mnay the
b!ood of' you eneminies flow fueely.< Thoni lie poured water on the
colencil flue and extingu ,iishied it, exclztiingii ", ThuIs as I extinguIishi
tlie flamues so may poar eneinies ho vaniquished and1etuiae.

Tlie carious relie of thiis ancient Inidian people, whici bias been
recenitlv acquired for thie nuseuin of thie University of Toronto, 'vas
the propcrty of Mr. J. A. R. White, of Walkerton, Ontario ; and,
a.s wvil1 be seen,ý is not only an interesting memnorial of colonial inter-
course w'ith one of the nmost powverul southern tribes upwauds of a
century ago ; but lias acquircd altogetlher novel and romnantie asso-
ciations fuomn thie more recent incidents o? its singular listory. bts
late owner served in the Royal Eniginleers, and, -AS a unember o? tlat,
corps, was during the teurible revoit of the Sepoys in ]British Iindia.
lie wvas I)resent, along with bhis company, at tlie siege of Lucknow,
ani took tixis; horn froni the body of a Sewvor, or iigbit dragoon of the
Bengai mutincers, kiiled ini a skiriiishi at the stonie bridge at Luck-
nIOWv on the l7tli 'Miacli, 1857. The native Sewvor, lie presurnes,
had acquired it anion, the Spi)0i1 of somne English dwelling sacked
by the inutineers. Tlie iiiscuiption showvs it to, have originally
l>elonge1 to a British officer; but the date carnecs us back ul)wards
of a century; and so adds to the siingutlarity of the recovery of this
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curious relie of a conference -with the warriors of' the Creck wation
in 17î65, away on the opplo.site side of the globe, on one of the
remnote tribiitaries of the G angies.

The style of' engraviing of' the horn fiully accords with its date.
A slîield, Ieft blank, bazs inscribed bielow it

"WILLIAM Su1AuP, EsQ., LIEUT. 0F THE ŽNTii Ei 1E, 1766."

This is, no douibt, the orgnlowNver of the horii. At à tatble, seaitcd
under a caiopy, are a group appaIxrcntly of British officers, wvearing
the three-cocked biats of the lSth cenittry. In. front a groiip of
Indians aplpears seated on the ground(: witb. the exception of two
who occaupy chairs nieirer the table, and sinoke their toimihaw pipe)
Behiind the oificers another group of Indians engage in a dance andl(
this inscription is graven bclow "An Indian. beloved dance l)Cl-
fonîned by ye Crceks." U erath e whiole is titis inscription:
IlThe Congrass bield at Picalata, betwvixt, Governor Grant, the Head
Men and Warriors of the Crck Nation, Noveunber the l7th, 1765."1
Beneath this, in reverse, is a mian siiooting at a flying decer.

The biorn, it mnay be added, appears to bave becut origin.illy a
pow(ler born. 'But, it 'vas cracked, anti the bottoin det.acbied froiîn it,
as its late owner believed, Owving to the native Sewor, froîn wvbose
body lie took it, having, fallen on it wheni ho received bis (bath hlow.
It has subseqttently been. protectedl, as will bc seeni, l)y a silver nini
placed round the lowei- end, so, as to give it the appearance of al
huniting boni.

Picalata maty probably stili be identified iii the Picolata, a sinzili
p)ortal town, in St. Johni's County, Florida. If so, it indicates the
site ebosen. for the CongresQ of 1765, considerably to thec south of
the region occupied 1by the principal niiemnbers1 of the Creek conl-
féderacy.

Iu Browniell's IlIndian Races," and also in Drake('s IlBiography
and H-istory of the Indians of North Aunienica," notices occur of
Colonel James Grat-the saine p)erson, in ail probability, as is
named on the inscribed horn as Goveriior Grant. Frenclh ciniissaries
wvere busy fom nnting strife, and excitinig the Indiarns of Carolina
against the Eiiglishi. At a, g-rand conclave of flic Clierokee nation
i 1760, Latinac, a French officer, stepped ont and drove his hatchet
into a log, calling out: IlWho is the man that will take this up for
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blo Kiing of rrlance." Saloné, a youing warrior of Estatoc, laidI bold
of it and crie(l ont: ,"r amn for -%var! The spirits of our brothers
who Lave been siin. stili call upon us to revenge their death. H1e
is no better thaii a woinan wvho refuses to follow me." It was
irnc(liaitcly after this event thiat Col. Grant assumied commaind of
the Britisli forces in Caroliiîa. Brownell says:

In the followving spring (i.e. in 1761), Col. James Grant, Who
had sticcceded to the cominand of the Highlanders eiployed ini
British service in Airica, coiicliccd active operations against the
belliger-ent nationi-the Cherokees. What with. the aid of the
Provincials and friendly Indians, lie wvas at the hiead, of about
twenty-six hundred mnen. The Chickasaws and Catawbas lent some
assistance to the English; but the Crceks are said to have alternately
inclincd to the French or English, according as they received. or
hoped foi' favours and pî'esents.

"lThe ariny reached Fort Prince George on the 27th. of May
(1761), and there 01(1 A.ttakullakulla, a Cherokee chief who had
been Iong the fast friend of the English, made bis appearance, depre-
catin- the proposed vengeance of the Nvhites uipon hiq people. H1e
wvas told that the Eng:>ili stili feit the strongrest regard for him.
individually, butt that the ilI-wvill and misconduet of the majiority of
the niation, were too palpable andi gross to be suffered to go longer
uinpunishied. Colonel Grant marched frorn the fort in the in-onth of
Junie. The Cherokees made a dcspcî'ate but unavailing stand; they
wvere routed and disPersed, leaving their towns and villages of the
interior to be destroyed by the invaders. Etchoe ivas burnt on the
day following the battle. . . . U-pon the return of the army to,
Fort Prince George, after this canagAttakulhikuffla again visited
the camp, bringing with 1dmii a number of other Clierokee chiiefs.
Broken down by their disastrous losses, andl disgusted -%ith. the
deceitfül promises of the French, they gladly acceded to sucli terms
as Col. Gr-ant thouglit fit to, impose, and a treaty of peace was
forinally concluded."

Drake, ini referring to, the same campaign against the Indians of
Carolina, says:

IlSuch wuas tle condition of the country that a second application
was maide to General Amherst for aid, and he promiptly afforded iL.
Colonel James Grant arrived tiiere early in 1-46 1, and îîot long after
took the field with a force of Engylishi and Indians, amountinc, to
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abolit 2,600 mon. HoI traversed tlie Clic-rokee coilîtr-v, alid s'ilîl(g
thiat people ii ai liard fouglît1f ba.ttie ulcar- die Saille plaee wlîcre UC('.

Mongomcery -%as attacked tie cear beoo. lIt la.sted abutîe
hours, in whvichl abolit 60 wvhites -were killed and woundetl. ie(
loss of thie Indians 'vas iiiki.oývi. Colonel Grant ordered liis (lead
to be, sunk iii the river, tha&.. tlîo liffians înligbt not filid Clci to
practice 11pon tlieml tlîeir barbarities. He thoni procee.dedl to thle
destrutctioni of tlîeil- townls, i- .ii n i unîber, mvlieli blieoîî k~

withiout inlolestation. Peaceý was Aht l&te by tuie iliediat ioni <>1

After tlîis dlate, 1762, it is saidl ' A lflis looked 1 ce:leanid

prseol for- soiîe, vear-S." Ilie natives mîa&o over a lve:di
tional tract of land to die rwiî cohoîîy of Gcorgia. Thec date,
1765, does not appear. Butt in 17T67, thiere w-as tcînporary trouible.
sottled by Governor WVrighit at Sav-anîîah. Tlie Cr-ecks Ocelýisio!lped
thiis troiuble, b)aving soizcd, or- stoleni, aîs it wvas said, somîe Ijoîses

f'ound( on thecir tcrritory belonging- to thue wliitcs.
lit t1lus appeaî's tliat, àt tl date of~ the Coîigress u1-inedl o1 die

cluuious inleilorial bion, w1lich pcrj)etulatcs iLs graven recordl of the

inucidents of a conférence wvitii the Creck nationi on the( l7th Novceîn-
ber, I 705, the crccks auld othier nationS of Lite great Mucgeconl-
fedceracy wvere being stirred up Lo Nvar agaînst te îîlilî elîiefly

tîtrougu dlie mîaelinatioîîs of tîeir Frenchi rivais. 111 1761, cJoloinel
Jauneis Grant wvas appointcd by Geceal Amtlierst, tlie, Comi mand(er-
in-Olîjef, to condtuct the nîilitary operations iii Carolimia agillmst tlîe
lielligerent Iiidians ; and to iîuî, à îuay hob smîed w'a- tilieefter

eiitrulsted tlîe civil, ats Wvell as tdie îjiitary) condueit of, affi.irs in ii e
exten)si"e souitiierul reg"ionl occlupied l' tie IJ.idiai ijationls of' die
Muscogc con federacy. rflie souitiieriu Indians ;.ero old eîîeîîîies of'

tlue fr-oqulols, tlie staunlcli allies of' tie Eniglislt aga1inst thie Frenchu

on tlie St. Lawrence ; ami -%verc the mîore easily stirriCdI Up] to attack
the E nglishi scttlcrs in, Virginia, and clic Carolinas. Buit James
Adair-a trader long resident among thec soutlîerni Indianis-in a
HIlistory of the Amierican Indiians," publishicd by hlm iii in 177ô,

ascril)es tlîeir inveterato hostility to thec Einglislî to tlîcir crcdliting to
tbe mnachiniations of the latter tlîe, introduction of te sinaîl-PO..

Whien Sotitlî Carolina wvas first settlcd, hoe says :"l lie Catawixis
wero a numerouts aîid wvarlike people, îuustering about 1.,500 warriors,
but smiall-pox and the use of ardent spirits reduiced thomn to less thiai

19
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a tcnth of their formner nurubiler-s." Anid lie describes a waýste arcit
seve ie i xet stil shiowing, the traces of cultivation once

Caried(( on by themn thironghout its wvhoIe extenit. Ili 1 73S, nceaily
1h.1f of the Clwerokccs pcrisbedA hy the, sxnail-pox ; butt the Creeks
ca.riy rcogflr/.c( the nccssitv of isolaitiivr th oseatce byth

dsac;ai so, to t large extent, escapcd the deciiinating inluenlpice
of this terrile core

rhe Iimdiauis of the Six Nations stillI presen-c at Tuscarora, on the
Grand B'iver, the Silver Comnmunion Sei-vice brouglit with thcmi fromn
the old homne of tlieir most warlike, tribe, in the MoakValley, of
the State of Nnpv York,ý and whichi bears the inscription:

"A. R1. 1711. TUEL Gii',o 0Il EU A' ANN, 1w TTIE GRACEi OF GoD,
or01.- 'BrrxFRNE AND InEI ÂND 0F: HEU PLANrTATIONS IN

2ÇioItru A.MEICA, QUEEN: To H-1R INDI.INZ OuArI'L OFrII 'rn\IoIAWrS."

This singularly interesting mnemorial is of earlier date, alla asso-
ciatcd alike -with a race pectiliarly idcnitiflcd wvitlî Ganadiani history
and wvith its royal donlor. Neverthclcss the Picalata liorn inay be
fltly cla.sscdl ;itli the Silver Communiiiion Plate "of the Indian
Chapel of the oaks"as a historical mniorial of incidents other-
Wiîse lost sîght of, and of a represenitative Indiani nation nlow dis-
appearing froin the scencs whiere little, more thau a century agro it
treated on pr'oud( cquahity wvitli the representatives of the ]3ritishi
C1rowvn.
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THE MAGTNLTIC ILON ORES
0F' VICT«ORZIA COIJNTY,

WLTH NOTES ON CHARCOAL IRON SMELTING.

1BY W. HIA%1ILTOS. MERIIITT, F. G. S., Assoc. R. S. M., &c., &c.
Mining Etgi)ncer Ma ~ctUr i~t «l Bitiffing, Torouto.

Duriiig the past sinniielr 1 was caIlledl uponl to inake a generad
report of the iron occurrences in the vicillity * f th)e Victoii Rail-
r-oad,ý anid I nlo' have Ilnuclh 1)easuirc lu bringing' to your notice, lu a.
CO(Idenise(1 foinl, the rcsult of Inly iuivcsti"atiolis.

Tie Miles Location, or old Silowdon -MilIîC ba-«s recei'-cd niotic at
the blauds of Prof. Chapmlan. iu a report publisbied iii 18 î4, tiiereoforec
the gencral character of tbe ore will l)e known to soie of you.

The Victoria Railiroad, as youi lcuo\, î'uns froin Lind(satv to H-ali-
bilrton, soinc- 55 miles. A. short distance north of Liiids.y al branchi
Wvas hujît by Mr. Miles, w]nch mulls iii a westwardly direction to bis
iron locaition, six miles froin thie main bile. 1 shall now brieilv rc.fer-
to tie GEOLOGICAL OUTTANES, Whiclî 1 do 11ot think hiave lbeu previ-
ously recor(led.

Going north from Lindsay, several cac-pemuieits of horizontal beds
of Silurian Liimestone are passed tbrough. On crossing the Burnt
Rzivoer, after leavig Fenielonl Fals, an olutcrop of Gran)ite appears on1
West side of tie aiod.Sonle Compact lirnestone, approaching a
marie iu texture, wvhich takes a good polish, and a bcd of litho«ra1)biC
st'one, are, passed in cuttings near 17oi ly's Bridge.

The crystallinc rocks corne iii betweeni Felly'-, Bridge and Kmn-
mount (at w~hic1m pi)ce thev arc e vl1 defiied)l, but owing to the oveCr-
grownl Condition of thc Country, it was impossible to unote their jnnc-
tion.

The crystalline rocks belong to the Laurentian Series;, the strongest
iron carrying rocks in our country. Tbeir strikze here, as is general,
is abouit N. N. E. and S. S. W. and dip -about 410 % E.

They consist of alternating granite, gneiss, sycnite zmd crystalline
linestonc, wvith occasional bands of dioritie rocks, wvhichi, hiowevcr. :ire
not so st.rongly devcloped lu this as iii the Madoc region.
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'Ple occurrciicc of hlbrad(orito rock or norito, %v1ic1l is foiund at the
i\ils oc:ltionl ai titanmiferouis ironl 1xds,> wliicli occuri nt Pille Lakie,

a ii< otlier pla:ces, wvould sevifl to 1)oint to thc iioriari or uppor, haurein-
ti.m of'Lg, buit ibiere is niot. a 11niversal. enloli'fl developilenit to
justify such a concellision).

To th, East of iiiootînt the gneciss is replaced bý crystallinie
limel(St)Iîe, iln whiclî rochk the Vlictoriay or 0Ol siludonl 11ine occurs.
Conitinilun-atad l>e "'cii the victoria mille and the l-lovlaind
ami cleyar<li locationis. the road i.s verv circuitous, auJl not on the

Ml). tiierefore my olîsci'vationis of the rocXks nulglît 10 nuisleadinig as
to tiiei actual occurrenice. 1ifivay betwiceni the snlowdonl alid Lcý1y-

ard1( locations, c1uariitziteý aii a- fllne graînied 1piiili syculito take the

plîoof h imestonie. 'l'lie îorystil line hi mestonoc appears agaiin before
irriviiig at the Lyrdlocation, -ind conitinues îvestward1 beyond the

11{owlid pro 'perty fiîrtiier thalî I wvelt.
lili the Lt1adpropert thîcre is a banid of (lioritie rock ((holeritic,

iniilces), in iîc are the iron1 occurrenices fourid in that proper-ty.
colniing, ba;ek to XKîuîînounlt,.i thonl -<oinr iii a wvcstîvardly (ircc-

tioni, the glieiss is ra.j>1;îc'l by a band( of crysr.alliinc liniestonle a
mile Wi(le, which ag.1ain is imnliediatety succedetl by gnleiss and

Not f.ir froin the 1liîestoine the Paxton mnine is in a sy-ciite gneiss,
%ii îîarroiv beds of er'yst.illiiie liniestone occuring1c i2i places bobli

libove aid below the ore
Fro~iii Kinînioujîit Nrhthe genecral charactcr of rock-s is p)ree(isehy

the sainle as ahroady 1monItioliecdi.Lraite, gneiss, sycnlite auJd Cry.stallinle
liaiestonie. The acl<îg.lfi uc of tha.t part of the comntry which
Tsawi% arc prccisohy tlie sainleas thie -Ma(Oc regioli, wvit.h the exception
of a strongeri dcvelolpinen-t of the dioritie ridges ini the Madoc regioin.

Iii tlîis district, lîorblenidic pyroxenie rock and crystallinie lime-
s;tole ztre, as a nue,1c ass0ciatcd wvit.h the iron ore. In the Mdcdistrict
tle ILeatite mmiie is anl cxaînple of the intiniate, conulection of the
lin ore with cr-yst;-tlinie ijinestoiie, while the Seyîniore mine is an
exaîifle whcere thiat rock is wanting

Fromî the accumulation of instanices, howvever, it ivou]d .seem that in

searching, for iron ores, especialhy in the Victoria district, it would be
,%eil to keep) in the vicinity of the bauids of crystalline limestone, for
as a rule the ores occur both in it and near its junction with granite,
hornbiendic and pyroxenic rocks.

96-)2 -
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1 ider.stand it to hiave becît sbewn by Mr. Vennor, in blis investi-
<rttOiS Iasins.that tue ir-ol dcpo.sits occiir ini defined lielts, Whichýl

call bc traced foi- longy <istances. ý'l y investiý;Lttion ini Victoria
1unfor1tuniatelt was of too luecal a cbaî'acter to ellable ie to estahlish
the contilnnity of the ore deposits, l'lit it .seeîns probaible that ii
Snow'don Townishtil the depo:iits are not nîerely local, but that a beit
canu bc followed froîni Lot 20 ii th(' i. Concession as far as Lot 30) ini
the. V. concession, a distanlc of 3 itîies, idinig live locations, o)r
possibly futhier ini the saille. direction.

li Swedenl the mixieral beiighorizons Cali 1e followed, î
the saine direction as the enicasig roc ks, and fresll masses 0f ilerali
Nvill bc mlet w'ithi at initeivals foir (ozeils of kiloîneters, anld cach bed
:geîîcrally consists of' se%-t-zral parallel beds separaited by rock more or
less baî'reli.

li thefnosmmnredit;îitte imagnietite occurs iin 11ire-
gullar belt of' a mile ;î.1l4 a liaif in lelîgili, eibeddcd iii crystallilie lime-

lioe. and it liasL- beeui iued to a depthi of more ita 60fet
Thie n'on ccrene that caille uuîder înly notice beai' tlie chaî'acter

of' beds deposîted wvitm the eliî.osing- roks, the lie- hotil of the ore 4cd
andl the iitercatlatedl immeorals bein({ the saine as that of the coutry
rock.

The Victoria maine wouild seci ainecpin as the stî'ike of' t1ic
bcd is 42 7. N. W. and S. E., being îîeaîly at an angle of 45) Z~ to the
gelncral. strike of the rocks of the(, coti'y ; but it is posýsilel that at
fauit rting-ii ti roîîgbi the valley ininmctiatelv' to the N. W. nav bave
altered the stî'ike of the oie dIeposits,, espileci.ally as at the edg-e of thec
Valley, close to wlîich the maine bais beemi opeîîed, there is evidence of
iiiiiCl distiii'bance.

I shall iot muflet you witi thte detailed filerptiton1 of the vaî'îous
miines ii operattion, and iudeveloped locations tlamt 1 was obliged Io
incln(le ini mv report.

I shah11 siînply give the î'esnlt of a, nli'e of analyses fm'oîuî Speci-
mes 0)ta.illed '.'t thme, Ilinles, whicit slmew, lir.stiy, the oibe f'

Selectcdl oi'e, NvIlîili is lbttt..i' thanl the Iî'illsil)lacdl to the l>itc-.
Sttes ; Scconidly, thle aver.age cm-e Wiithot close sclection ; .1nd( tbjim'dlV
tbe ore tîmat lias 'beîi throwmi ou the lunmp as toc, poor to shmîp) to
Bcssilier Nworkzs.

Tie or'e vaies ini texturec front cî-ystalliiie inaignutite, with silall
crystals and an opemi texturie 1)racticalJy fi-ce fî'omn siphîn'tl, as foillîd
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fit tlie Paxtton mine ini Liittcii-%or-tl, or~ a closer. grailled illagucuite

carry ing a certain amoiunt of pyrites, as, is scen inii , icSowdlon oceur-

Y(eîîces, to a Compleît cî'ystalliiit3 ore eoniînng more or lcss titaiumf,

sncbi ils is fouund at Pille Lake and otheri>1ice

Tii ail ciuses thc analyses oi thie 1>iCkeC speciiens werc l)raCtical iy

the .'amle, about 60 % Iinctallie iron,1 anid practically fi-ce froîn phos-

phovius. sulp>lur anid tit.:uîiuin.
Thelî avera-ge ,samples' of' ores' froli the 'Siîowdon 1proîterties, wvhîch

wvolid represen3elt the cbaractcr of~ the victoria, Miles, -Idyadi

J-oinis tu, followiig :
. .e~............. .................................. 2 1.20

Oxitlcs of Iroit................ ........................ 66.2S
AIt......l................................ ............. 3.70

..i............................................. 50

Mansa............................... ............. 2.19
..1 du..............................................i *(>4

Plios.1du>rIos ......................... ...... ............ 0,2
Titaniuni...............................................0

]007

Metll ...u..................................... 4S.00

iliese wo-iIld require tiiorougli ealciînîîig to remiov'e the stilphur.

AXt tIe Ilowl;îîîd mille it Nwu.s calecnîcd verv 1.o1g-111 iii large Itieces ili

hcapis of 10(i tons, but ais salliffles of the valcuîedà ore whîcl I obtamledl

silewcd the saine amlouint of' sulplr lis the raw ore, te prescuit sys-

teli of* calciîîing is jwrîctically uiscless.

Average ore froîn the Paxton mine in Lutterworth aflalys(Xl
Oxides icf Iroii............. ................ ........ 67.77
Silica........................... .................. 19.:30
Aliiii ........................................... 6.24
Uie........................................... .. .31

Mîti.......................................... ... 3.S
SIIî1pIhuII................................................ .03
P>iîospiîorus ....................................... .Nou0e.

..anîn .............. ............................ 1

100O 63

MeItallic Iron .............. .................... 4S.64

Tihis ort, hbs the dcCded advant-age of bcing, so froc from suiphur

tbat it woul not require ca1ciîîiiîg
The third eiass of samiples 1 collected and inentioncd as taken froni

the dunip, shiewed th-at wvaste ore coîitincd over 30 7. mietallie iron.
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There is m good (Ical of homlen iintiniatcly inixed wvith tic-so
ores. Microscopie exauiuatioiis sbiew'ed a littbe more fi-Co iilic.t ini

the, Paxtoil thani the otiier ores.
IThle miiierais occurring N'ith the ores ini this district are ca«-lcite,

fOUll(1 speCillenls of ole vinie, Saoîeaid serpenltine.
To obtain a truce estînîate of' the valtie of' the ahove ores, \VC "'iii

colnsider those of Swedeul wbiehl îulo.t closely rescinble teî,anud
iviiieli ire at the saine time recogîuized as equal to, i1 iii tie

li a very inter-estîuig p;uuîplde11t on1 the actial state of' the iî'ou1 indus-
try iii Sweden, Nvritteni in I878, by Richard Akermaii, Professor. at
thle Sehiool of iMilnes of Stockholmu, amnd one of the best knw netal-

111rgiiSts' Of the (lLy, aL VeryV great nuuîîîiber of anialyses of Seioil n
Ores are g (iveiî, nearly3 800. Theavae ore as .sbewu lw these con-
tains froui 15 to .50 >, inetallie i'oni, aud thec m.ajorit y re(luires calcin-
111< to reniove thie %inlplîur. m\r. Akzerînai states th:ut soîîîe calcareous
ores, especially usef'ul for lxxxuî wutil the silicious ores, arc ii]
as lowv as *20 7z iron. This~ pamphI)llet also tells us that iii Swedeîî,
w'ithi a sinalici. population tllan urslvs 48-L mines were w'otu'ked ii
1876, fromi whlîi 787,9.30 tons of ore were raisci]. Fvoom thie abov'e

mhets it is evidenlt that our imignetic ir-on ores are equal in comîposition
to the Celebrated Swedishi ore anid they are sîînîlar iii occurrence.
Theref'ore, notwithistanding tie fuct tlîat it does îîot ply to ship
1111(1er 50 %/ ietaHlie hon to the Unîited Stattes, tie niajority of
Swved'ish ore wotuh] be excliffed- -)v 'vhichi fact we eaui î'est ;sue
that Ouri' ngnetic iron1 ores Ilust soon ho înuch mor'e extensivelv
w'orked - whliclî, witlî the n~id of' the diaîniond boreri f'ol' exploration
andl steanii iiilis, wvili withiout dolubt, be mnost successfully acconm-

p)islîCd.
The Cleveland and Pittsbiurg sîetr. r ooking -abouit niost anxi-

ously foi' inew supplies of ores, is those fu'oni LakeZ( Superior. are
becoînini very expCiisiv'e. They arc e\'Cfl uîîeulîtatîîîg opeuýinuiý 1)pr
of M'est Vir'iiîia Wvith 1 Mnlr(ad( .300 miles 1on1, te etat a 10\1

grade ore. WCe have the ad'itgsto olïer tLlîeîn of better oreU alid
clueaip î'etuî'ni freighit iii coal ve.Ssels to Clevela.t.

Afewv words on the (question of iron siiielting witli cbai'coal I
thiole-lît wvoulJ not be aîniiss iii connlcctioîî wvit]î this papel'.

Zb
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It is needless ti) mention there is no indtistry tati0fsc import
anlc to Cihe iaus1îeîity of' a colnnti'y as the snîieltiîig, of ironl ; Engbtnld
15 of, coîîî'.'ie tie înoust stî'iking exaînipie Of tbis. \Vere it nloL foi. bier

siltiiîg %vorks tlm- T-Ijit.cd Sttcs wvou1d not have the balance of' lier
coiiiinelcc o11 the expert side.

Concmitlicl wih te 1'îesliît gî-cat prosperity in Flumee, lier
n'on îîindustries biave, taken nxost (ri-aîîtie strides.

Cegni leriîîanv, Swdiand eveix iussia, are examples of' the
gî'e-at lieiîef'its xviijeui accrueti to Coluntî'ies freux tbe eneoîîî'agoinxent of

lit Onîtario it is a question xx'het.ie c' v could sîneit witlîh ixri
fuel, witlîouit a liîigh protection.

It seills veî'y probablde tînît smltîng wxith ebar-Coal eaiu be cau'ried
on1 Nvtiî profit ini tiiose parc's of' tue IProvinice N'lîerc n'On1 or'e, large

<juaitities of' tiunber, Etaili'oail Civilities .111( good w'ater poee a re

, -llese es-Sextials are linitcd in the Victoria district. As bef'oue
ienitîoned, tile staîidau'd r"1  i ieiii the( ore to ibc. siliplad to the
UliutCd 1îtc iS SUCbI a1 Velv Iliglu ore thiata : seriolisly lreProportion

of -ood Or'e is loi t as a waxste pr'odluet.
lu tile viciuxit.x' of the n'-on milles in victoria. Counlty, there are

lare tracts of' woods xvhîii ba.-Ve boen pan'Lialy cullcd of' the ciîoicest
tilnibeî', yet (-110111 f'oîiusib thei manufactureo of cbaro-aal foi' a1 long
timnie to cornle. Ili lumbher'ncy. tbe bniules and tops of theo tr'ocs are
left;- Oiie xke excellexît ch-arwoal. Thereex'e a sîxeltng orks
woluld pîe'utgreat w'aste betbl of' the minle and ferest. Settiers,
wold soon f'nîd the bm'ing of char'oal a handsoine little, per-
quisite.

Onxe point in loctîtingî a works is importLant, and tbat is unloss tbere
is in anvy floposit a p'ox'ed quidity of ore ini sigbt, it wouild bo V-ery

dlugem'ois to risk tble stipply of axrk to omme deposit, as thie
ilep txts van' ime1 iii sîze ; but tb(- siiixeting works sbolmld be in a
position te tai) tbe pr'oductionm of' sever-îl i'ox'ed do1 îosits.

LiSee it is. comnuxen to Comxineil a saw mill witx iroi si)ïoltirig
\VO'ks, as the refuse is xmade of iiiiiel use in preduîcing g.Is for thie

The, cost of~ei'ection of a plain butt stubstantiai plant, w'iti cbarcoal
fur'maoes, to tum'mx out 100 tons(iiax per' xvek, wvoîîd bc pro-
bably $60,000. \Vith Wliitewell ]lot blast stoves, Westmnan caleining
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kihîs, and expenses conîîetcdl witli water pow~er. anîd Ai. details, tu
total cost %vould reacli the lu-ig'lboitrhlood of $100,000.

As regards the production of cliarcoal itou,1 lu1 1880 the ulîiteil
States 1)IoduCe(l 537,558 gross tons of charcoal pig iruii froit 151
blast fuî'naccs, and iii 1879 Swedleii 336,176 gross tous of pi- irou
froxin 182 bLast furnaces.

In 1880 France turned ont 66,330 tons of cliarcoal pi(,, andl( 29, 148
tons with Coke and charcoal rnixedl. Styria, carittia, carniola,
Austriaxi Tyiol andi Saltzburg 1 roduced in 1874 colluctively -21 7,400
tons, andI iussia in 1879 produced 429,865 gross toms of pig hron.
xnlostly -%Vithi charcoal aund mnlagneitite as the ore. woe niglî-t bay that,
ktbout t'vo million tons of iron are protlnccd froin charcoai per M111uzn*1

Iu Austria, twvo parts of com1a'essed peat, amid omie of' elitcoal are~
uscd at Vordcrnbcr,. Snielting by lignlite lias ai, last, heen success-
ftilly acconplishied iii the latter country. This question is of vital
imlportnce to our NLor1tll-WTcst territories.

1 will close by finally stating that tho(, question of cîmarcoal -sinelting
is onie wortlîy of attention, anti our local governiînent, wou1d (Io well
to liave a thoiroiughI report inade upon the subject.
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CANADIAN INSTITTJTE.
RIEPORT OF THIE CC>UNCIL F0R1 SSl-S2.

In preseniting this their 33rd Aniual Report, the Concil of the Canadian
Inistitutte are happy to ho able to state that the progress of the Iiîstitute
during the last Session lias beeni ipoin the whole satisfactory.

One importanit chiange lias been suocessfully mnade in reverting to the old
wveekly meetings, inistcad of only on alternate %vceks, and it is satisfactory to
be able to report that the mlcetin"gs hve be11 W(1 iedd n m'uîv
iiitcresting papers have l)een rend l>y the inembers. There is, however, stili
rooiu for ituprovement in thlat respect, and the Couneil ses no rea-son to
doubt thiat ini the iiext Sessioni, wl'Icon the iemnbors have becoime more lised to
the nie% arrangement, there wvill bc a furthcer increcase of attondance, and
more rcad mless iii bringilig initere(stiiig commnunications before the mecetings.

Anothier arranigement of soniîe importance lias been accomplislied, naimeîy,
thlat the lise of our- bulildinig a111( librarLly lias becîentne to the IÇatural
Ilistor'y Society, thuis g'ivilI- sonc aid and encouragement to a Society hiaving
-îîilflar. objeets withi olur owVn, and at the saine tiimne înaking the advanitages of
oui' Institute more gelncradly knlownl.

Another important tranisaction lias been the sale of about 30 foot of the
vacant land on the westerni side of oui'bilig thus enabling uis to reduce
our x.otacdebt hY near-ly onie-tlnird, Nvith a p)roportionate decrease of the
interest p)ayable ; and wve are not wvithiout liopes that an arrangfement inay bc
made to reluce the rate of iiitetest nlow lai(. T'his wvîll probably enable lis
to enlargo thec publication of ouir transactions, whichl would adId v'ory inaterially
to the iltility of the Canladianl Inistituite.

The Tî'easnircr's r'eports, the papers conununicatod at the mneetings, the
additions to the library, aîîd tlie presexit condition of the memilbership, are, as
uisual, apl)le(.

AU which is rospetfuilly subinitted. JONL GT , rsdit

MýLeibo)rs at the comm iencemient of Session, 1881-S2......1'26
Membex's elccted durinig the Session ...................... 17

143
Dcaths ............................................... 4

Total NMcmbersllip, Marcli 3lst, 182......... 139
Conuposod of

Corrospomîding Memnber................................. 1
Honorax'y Nliînhors .................................... 2
LifeM-Nembers...... ................................... 17
Ordiniary............................................ 119

139
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REPORT FRO M TIIEASURER F01R SESSION 0F 1881-S2.
1 subinit accounts sheNving the financial condition of the Canadian Instittute,

and consi(lCr further commnent unnecessary.

SiCr.'MiîY OF CURRENT AccoUNT TO 31ST MARCUY lSS2.

To balance in hands of Treasiurer ................... $511 33
Cash f rom Sale of Landj ....................... 1,5SS 75
Cash f rom zAnnual Subscriptions .................. 294 00
subscriptions to Building Fuind................. 158 (0
Lifc 'Mcibershi1 ).............................. 25 00O
liten; froin \Varehouse.......................... 60 00
lient froin 'Medical Society, Toronto ............... 50 W>
litent froni 'Natural History Society.................7 50
'Tournaîs, , sold.............................. 4 75
Cash (lue to Treasuirer.......................... 133 75

5203 O

By Principal on Mortgage ....................... $,S9 0
Intcrest on M\ortgage.c.......................... 350 00
Salary to Librarian............................. 336 00
Printing Journal...............................1-52 13
Fuel ....................................... . 6 93

"Periodîcals................................. .. S() N)
Advertising( ............................... 6)7 00
Insurance..................................... 42 50

«Commission on Sale of Lm-id................... 39 7 2
Water........................................24t 00
Gas .......................................... 1 2 43

"Taxes ........................................ 10 94
"Express charges ... ................. 10 S2

Postage andl Telcgrams .......................... 92
Contingencies.................................. 7 S5
Repairs ....................................... G 79
Engrossing.................................... 5 00
La expenses.................................. 2 50

8-2,833 OS

We certify to have exanîiiied. the vouchers and the addition, whiCe find
correct. 'Tle lbalance (lue the ireasurer being one hundred. anid tllirty-thirc
dollars and sevexîty-five cents.

JAM'NES BAIN, jun.,A
G.KENNŽEDY, çAd~rs

2411Î .April, ISS2.



2,70

cSale of 30 feet of
l,(500

Land ........................ 1,5SS 75

$3,0m3 75

By Amoirnt due ou MNortgagoe........ ............ 5,OO00 00
IAxuoiit paid on1 .otg ................... 1,589g 00

Amiouixit ilow (Ile ......................... $3,411i 00
and boaring izitorest at 7 per cent.

ASSETS AND LIABILITIES.
A sseds.

Ca nadian Instittute Buiildling.................. $11,000 00
War-ehouiso......................7'20 00
Ormund...................... 2,500 00
Library........................ 5,OU0 00
Spocinis..................... 1,200 90
Personal Proporty ................ 400 00

$20,S20 00
Liabi!ity.

Amoumit dlue l>y «Mortgagce..................... .$3,411 00G

JOHN -NOT-MAN,

CRNEMUNICATIONNS.
'l'lie following valuable aud interestiug papcrs and communications wcro

road and rcccivod froni tii to tinio at the ordinary meoctings held during the
Sessioni 1SSI-2:
ilfay 14, 1S-AxilReport and Eloction of Officers. C. Carpinaol, M.A.,

exliilited and explaincd the photographie curvos from the instruiments
duriug the xnagnetic storrn onl the llth, 12th and l3th diys of August,
18SO, and also of the storin on the 3lst January, ISSi.

CANADIAN INSTITUTE.

BUILDING FUNJ) ACCOUNU.
To Ainouxit at last Audit .....................

ISubscription frorn R. Wilke ................
44 Copp, Clark & Go ..........

Prof. R. R. WrlighIt ..........
T. Kirkland..............
Dr. Ellis .................
N. Cawdùy ...............

.51,347 00
100() 0

30 00
10 00
6 00

10 00
2' 00
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Octolicr 29, 1SS1.-Inaugnral addross by tho Prosidunit.
Novemlwr 5, ISSI.-ltcv. Dr. ScaddIiincr, on " 'Tho ])ethironcîncnit of Latin iii

tho ~ ~ ~ ~ ~~Y Coe ooate ol, o a continuation oF "A. ]oy's B3ooks,

Then andi Now."
NVotem ber 12, lSSI.-Prof. Rl. Ramsay Wright, B.Sc., on " A Celi andi its

Parasites."
.Al»t -eiibe)r 19, 1SS.-Dr. W. H. EUlis, M.A., on1 "'T'lo Wateî' Supply of

Toronto."
.Yot'mbcr 26, ISSI.-Dr. Coverîxton, on "Stato «Modicino: Aniciont, Modioval,

and )d1lemnl.",
Drrenîber 3, 155.-Jolin Notmnaî, lEsq., " Remarks on the origin of uo's'

Paper ou ''h Geonosis of \Voridls."
.ue'w 10, ISS.-A. Elvinis, Esq., oni ' 'lie Lunar Surifatce," illustratcd

l)y pliotograplis and draNvings.
Dt'cembtr 17, 155.-W. Hamilton Moreiritt, P. G. S., on "The Nl.tgnetie

Iron Oies of VitraCouîîity," wit i notes on Chiaicoal Iron Sminiltg.
Jantaril 14, 152-o.Profossor Caitîpl>e11, M.A., on "' I)ciphoering

Hlittite Inscriptions."
J0 numaiy '21, ISS2.-Rov. R. Von Pirch, on " Liinanistic Stuiois."

,Jawiarj *28, I SS2.-Johnlngon M.A., on ''Popular E"rro-s anti Pr-eju(icos.''
J"ebri>ry' 4, 1S52. 1r. J. Worknîan, on " 'l'lie Origini of tho e gis

Lagag,%vith a translation of a Dauiishi pooî.
F'1 'ruary 11, 1 SS2.-lZev. Di'. iMacNisli, LL. D., "Aro tlio Poenis of Ossian

of Seottisli or of Irish origin?"
February 15, ISS2.-J. M.L. Buchaxi, -M.A., on " Tho proportions of tue

Constituients of tlio Euglisli Languagýo."
Felbrzuzrýy 2.5, 1 SS2.-Dr. Daniol W'il-son, b L. D., on " Incidents illîîstrativo of

tlio changes wrouglit on tlic native lIiîdiani tribos from tho practico of
adoption."

Ma.e'h 4, 152-.A. ]3orsclifeldor, Esqj , on 1' The iannoirs and ouistonîs
of thoe alioriginiai Aineî'icanis.",

1Ifarce i1, 15S2.-I)r. P?. H. I3ryco, M.A., on " ilypiotisin and its
Phoniomoîia."

.M<ii'c 25, 1552.-Dr. Jos. Workinan, 1'Is it truc tliat the Celtie languages
have contributed but little to tho Euglishi andi its affiliatod languages?"

Ap)ril 1, 18S2.-Notos on " Vaponr Tension and Specifie bUat," by W. J.
Loudfon, B.A.

April 22, 1 SS2. -W. Broc, Esq., on "Canadian siik produoing Moths."

ADDiTrIONS AND DONATIONS TO TUE IIRARY 0F THE CANADIAN INSTITUTE
]RECEIVED FIIOM APRIL 1ST, ISSI, To MARClI 318T, iSS2.

CANADA:
TheRe Canadienne, MNontreal, ISSI.
The CanadianlKaturalist, Montrozd, No. 1, Vol. X.
The Canian.-i Journal of Modical Scioence, 1881.
The Aniual Report of the Entomnologicai. Society, 188].
The Canadian Entomologist.

9-71
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CAlNADA-( COItil lted).
]Report of L>iogress Geological Survey of Canada, 1880-1881.

Rleport of NMeteorological Service of Canada, ISSL.

Pamlphlet on the adloptioni of a Prime Meridianl to 1)0 comlUfon to al

Nations, by Sandford Fleming, Esq., C. M.L G. (the author).

Report of the Historical ani Scientific Society of Manitoba, 18S2.

lleport of the Superinteudent of Education, Quehec, 1881.
Transactions of the Literary and Historical Society, Qucbec, 1SS1.

Statutes of Ontario, 1831.

Procecdiings of the Geological Society of London, 1331.

Procedings of the Royal Geographicai Society, 1331.

Index and Journal of the R1,oyal Geographical Society, 1331I.

Journal of the Royal Mlicroscopical Soeiety, 1331.

Quartcrly Journal of the Geological Society, London, 1331.

Journal of the Anthropologrical Institute, London, 1831.

Tm ransactions of the Ma Getr(eological Society, 1SSi.

T1ransaction1s of the Camnbridge Philosophical 'Society, 1331.

Proccedings of the Cafmbridge Phîlosopitical Society, 1331.

ransactions 0ÏL the Victoria Inistitute, 1831.

Report of the Leeds l>hilosophical and Litcrary Society, ISSI.

Southern Skies, by H. E. Lieut.-General Sir J. H. Lefroy, C. B.

Catalogue of the Library of the Royal Gcogrraphical Society, 1371.

Pamphlets on Free Trade and Protection, London.

Rainfail and Olimate of India, hy Sir Joseph Fayrer, K. C. S. IL, F. R. s.

Financial Refori laak 32

Procedings(, of the 'Manchester Literary andl Philosophical Society, 18-j(.

Memoirs of the Manchester Litcrary and Pixilosophical Society, 1879.

Trubner's Litcrary Record, 1331.

Minutes and Procecdinigs Oxi the Institute of Civil Engincers, 1880-81.

SCOTLAND:

Transactions of the Edinburgh Geological Society, 1330 and 1331.

Transactions aud Proceedings of the Botanical Society, 1331-32.

Proceediugs of the Rloyal Society Of Edinburgh, 1879-30.

Proceedings of the Philosophical Society of Gllasgow, 1379-80.

Transactions of the Royal Scottisli Society of Arts, 1381.

Procedings of the Royal Physical Society, Edinburgh, 1379-30.

IRELA'ND :

Tratnsactions of the Royal Irish Acadeniy, Dublin, 1S30-Si.

Proceedings of the Royal Dublin Society, 1831.

Transactions of the R yal Dublin Society, 1831.

Jeurnal of the ltoyal. Geological Society of Ireland.

INDIA :

]Records of Geological Survey of India, 1880-81.

Memoirs of Geological Siirvey of India, 1880-S1.

Memnoirs of Geological Paleoritologria Indica, 1380.

272
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NTEW SOUTHWAEs
Reports of the Connecil of Education, 18-.9.
Journal and Proeeedings of the R'loyal Society, 1879-80.
Annual Report, 1)epartinent of -Minîes, foir 1878-9.
1 apq, Depai-tîent of Mines, foir 1878-9.
Rep)ort 111)01 certain Mulseuins, 1)3 A. Liv-ersidge, 1SS0.

N M ZEA LA ND :
Tr-ansactionîs aud Proceedings of the New Zealand Institute, 1ISSO.

Proceedingts and Report of thie Royal Society of Tasinania, 1880.

T1he ýNanies of the Gods in the Richec Myths, Central Aici-ica, by D. G.
Brintonl, M. j).

The Aîîîeîican Journal of Science, 1881.
The .Jour-nal of the LranIfin, Institute, 1881.
Pî-occedings of the Amierican Antiquarian Society, 1881-2.
Transactions of the Academny of Science of St. Louis, 1880.

AnnveraryMemoiîs of the Boston Socety of Natural History, 1830-SQ.
Transactions of the New Yorkc Acadeîny of Sciences, 1881-82.
Bulletin of the ButfY.ilo Society of Natural Sciences, 1881.
Annals of the ' New York Acadeniy of Sciences, 1881.
Repor-t of the New York State Musenn of Natural Hiistor3 -, 1879.
Recor-ds of the 1?roprietors of the Worcester- Society of Antiquaries, 1881.
The Philadelpliia Magazine of History andl Biogrraphiy, 1881.
Proceedings of the Acadeîny of Natural Sciences of Philadeiphia, 1881.
Journal of Speculative Philosophy, by W. T. Harris, 1881.
Bulletin of the 'Museuin of Comparative Zoology, Cambridge, 1881.
Report of the Museumn of Comnpar-ative Zoology, Camnbridge, 1880-81.
Pî-occeedings of the Worcester Society of Antiquity, 1881.
1>roceedings of the Boston Soci.ety of Natural History, 1881I.
Mexnoi-s; of the Boston Sochk-ty of Natural History, 1881.
Report of tbe Cornptroýiir- of the Currency, 1880.
Library Bulletin of the Harvard Uuniversity, 1881.
Bulletin of the Essex Institute, 1881.
Visitors' Guide to Salein. a. P. Iives, Publisher.
Annual Report of the Peabody Institute, Baltimuore, 1881.
Report of the New York State Library, 1880.
Bridgeport Scientifie Society, Annual Address l>y President N. H.

Powers, D.D., 1881.
Memoirs of the 1'eabody Academuy of Science, Saleni, 1881.

AUSTRIA:

Koniglicli bohmnische Geselisehaf t d1er Wissenschaften, Prag, 1879-80.
K. K. Sternwarte zu Prag. Beobaehtungen, [Prag, 1879-SQ.
K. K. Geographisclie Gesellschaft, Vienna, 1879-80.
K. K. Zoologiseli-Botanisehe Gesellschaft, Vienna, 1880.
K. K. Geologische Reichsanstadt, Vienna, 1880-31.
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Acadt.mit Iloval dles Sciences, (lus Luttr.s, et des B3eaux Arts, 1Bruissel!i,

Acadwinie Royal des -Sciences, Copexiagen, ISSO-SI.

S>eet~ Ntinxaedes Natturales Sciences, Cherbourg, 1V1,9.
.Sociutt- Gclogique I>e Normxajid je, I Lavre, 1879.

So>eiuté JneIcr iil,>aIS, 88.
Sotcheu. G.;e<1<gifilxe, Paris, I SStJ.

N.LtuIx-U ; nxerVurtii duer I'retssigeliexi Illeinl:Lntle w1id V thae

Natu ii iscnshaf LEÏelen Vereiins vu Breniien, ]3reniei, 1880-SI.
~at. (csIIseiait.Isis iii D)iesden, Dr-esden, 1881.

K. (eselJkselaft dur- Wissenschiafteix, Gottingeu, 1881.
ýNat arw"i >ý:1,exulcaftdIi c1eun Vurclus von Ilati'rgAtox, lurg, ISS .

Gcrap'iixkeheu Ceselisehait zui I laimover, I lannover, IS79.
l)ie s taieîQnnsh CeslscIxaft, 1'mgbrI876-SO.

I'!iîCeA iadeulic der Wisneatnii n ch Munehuin, ISSO.
D)er KC. Sturnwarte hie Munehiex, Munehen, 1881.

1r.ý ix.:
D)el l't histituto Di Sttxdi >Sutperiori e Di P>erfezioinainenito in Firenze,

IIrece 18-SI.
Sneiut.* Toscaim D>i Scieuiza Naturale, lisa, 1881.

Dnn''.Ii Guidlo Clora, lorino, 1881.

NIo
Ninsco 'ainlDe 'Mexico, 'Mexico, 1880-81.

K iuî)fAlzademie Van Wcteccappcn, Aistcadax, 1879-80.
Secivte Ihollandfaise Decs -Sciences Zà Harlemi, I Larlein, 18 0-SI.
Archiv-es IJu Musce Tcyler, ifarlenx, 1879-SI.
Koinkllijkz Netleilalidsci Metcorologiscli Iiistitî,-, Utr(eht, 1879!-80.

Nongi iga Svcznsk.t Vetcnlskapto-Akad(enxic, Stockholm, 1876-81 -
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