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CANADIAN INATURALISI

ON PORTIONS 0F THE SLTOF A WTUALE
FROM GRKVE1, ONý THE LNE 0F TUE CANADA
I'ACIFIC RAILWAY, NEAIt SMITII'S FALLS, ON-
TARIO.

13v J. W. DAwso:;, LL.D., F.1..

Bonis of largec whalcs are of'not infrequcnt occurrence on the
lcss clevatcd terraee.> of thiv P1i:,cic piîiotl (ni theu Lowur St.
LaNvrcncc. I have scen tlhcmi at ,s!v0vA J)LUQeS in the nciglibov-
hood of Meion the lonwe:-t :e tfer-race, now cleu .itcd only a fùw
foot abo' e thie level of~ file se. and flhey arc, reportcd to 1have been
found on thoe second tcrrace at an clevation of 6f) to 70 f'ect. Mr.
1Richa«rdson, late of, the Gvolî'gic.1 Survey, inflorne, Ill that hie
lias scen flîcn) in several othur placcs on the lowcr turraces. It
lias also buen reported thait bone.s of a whiale wcrc found on )1t.
Camnille in rear of' Metis a t a considerable, cicration ; but MINr.

Richiardson, whio viited the locadity, lailcd to verify the Dtztte-
mient. The bones, flound on the lowcr, and thoercf'o-c mnodern
terraces are usually in a good statc of' presurvation and liave a
v'crv recent apl)e;nce. The :îbove taentsrelate to reiains
of thc largcî' wvh:lcbone iwhales.

Romlains of the Belugu or siall white wliale wcrc found by
the late, Dr. 7Zadok Thioiîpson. author of thce - N:,tural Ilistory
of Voriionit," in the marine dlay in thc township of Charlotte,
Vcrmont, at an elevation of 150 foot above the sea. Thoy wcrc
associatcd with shiels of S«ixiciiva and Leda. Thie spocios was
supposcd to bc distinct from the B. (Jatodor, Gray, and was
nained by Thornpson B. Vc>'montana. I have fouud detachied
bones of Bedu 9a( in the Post-pliocone clays of llivière du Loup,
and considerable portions of a skclcton wvcre fouud in the
VOL. X. Y2 o. 7.
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exaainsfor the Tttereolonial Railway, on the south side of
the Baie des Chialeurs, and were described by G ilpin in the Trans-
actions of' tho Nova Scotia Inistitute of' Natural Scienice.*' Boues
have ailso been found( iii the brick-clays necar Montreal, and a speci-
Men waIS diseovercd scver:îl years aigo in szind holding SaiEXc«va,
uear Cornwvall, Ontario. The last.nanncd specn wyas studied.
by M.Billiwe~. and its bonies coinpared -,vith) those of the modern
species in the 3lcGill Colle e MuSeuin. On1 this evidlence Mr.
Billin ' s- comnded thiat it belonged to the modern species, aud i1
beliovc extended tliis conclusion to Dr. '1'hoiipsoni's speciimen, the
distinctive eharacters o1f which, as ,;tziteo by that naiturahst sucii
not to exceed the in(lividual différences in mnoderni specincens.

But rhonigh thîe Bel ug<tt. which nowv extends its excursions f'ar
up thec St. Lwne.and bas even beeni eapturcd in the vieinlity
of Montr-cal, oceurs as far ivest as8 Coruwall, no0 ronmains of the
]argeî' w1mhles hlave, so f;tr as I amî aware, been found so f or in-
land unltil the dliscover'y of the -speciniens rcferred to in the
present note. T'iesie %verc ibuîîdUzas 1 arn iforned by Archer
Baker, Esq., GnalSuperintendent of Uhe Canada Pacifie Rail-
w'ay, Ilini a ballast pit, at Welshie's, on the lino of Uic C. P.
Railway, three ni iles north of» Snîiith's Faîlh, mnd thirty-onc miles
nortli of the St. Lawrenee River, ini the Township or' Montagne,
Counity of Lanarlc-k. Tlhey occurred iii gra vel at a depth ol'30
feet front thesrce anid abouit 50 feet baek froin thù original
£-ace of tie pit."

_Mr. Peterson, C.E., lias been kind enoughI to obtain l'or tue
the clevation of'the plaee whcre the remnains weîre founid, as in-
dicated by the railway levels. It is 420 fleot above the level of
the St. Law'rence at I{ochelaiga, or as ncarly as possible 440 lcet
above sea level. It is intcr-estiniiý to observe that this corresponds
cxactly vith Uice licighit of one of the sca terraces on thie -Mont-
real imoutini and is only 30 lcet lowcr tîman the wvll-mnarked
beachi 'ith sca shelîs above Côte des Néiges, on the west side
of thc M~ounùain. The higlicst lcvcl at whicli Post-plioccnc
Marine shielis are known to oeeur on Muntreal ?dount;îin, is near
thc parlc-kcepcr's liouso, at an clevation of about 520 foot. Tliese
nmarinie deposits of Montreal are of thîe saine goological pcriod.
witlî the Cetaccau romains iii question, so tlhat thec animal to
whiehi these belonged nîay hiave sailcd past Uhc rcky isilet wvhieli

Vol. Il., 1874.
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No 7.]DAWSON-SCELETON OP A WIIALE.

thoen rcpresentcdI Montreal Mountain at an clevation of' 400 flet
above the lowcr levels or the city. andtinl a wide sea whichi tiien
covereti ail the plain of' the lower St. Lawrence.

Tite teposit in wliich the reniains occurred is1 c tio ubt the
equivalent of the Saxicava sand andi giavel, andt ivas probably a
beach or batik near Uhc base of' the Lturcnian liiis, fCiruiug Uhc
wcst side of a bay wvhich then occuj)ied the Sihîrian country bc-
twccn Uhc JLaurcntian his norti of the Ot.tawa, andi tiioac cxtend-
ingsouthwaîti toward thte Thousýanti 1>:iîiis anti which olpeucti
juto a ivide extension of Uhe Gtli of' St. Law'rence* î'.ehiri- ta
the his of' Easterîî Caniada anti New Engiauti, andi west.ward,
pc'hîaps, to the Niagatra c.searpiiicuit at thie heoat of' Lake Ontario.
Such a sea iiiighit wvei bc fi-ecueniteti by whîaies iii the suiiiiier
season,> and individuals ighlt occaqioîiaiiy be strandteti ou shli-
lows or tiriveîî aslorc by gaiesý or by the pre:ý.iîrc of floatiug ice.

Tite boucs secureti consist or' twvo vertebrzae anti a lfraý,-îueut of
another with a portion of a r, and ottiers are stateti to have
been founti. Thicy are in goond preservatioîi but have beennie
white andi brittie thirough thc ioss of' thecir animal inatter. On
Comparîson witil suchi reinlains of whaies as exi:St iii the Peter
Retipathi -Muscuiii, anti vith thc figures anti teseriptions of othier
species, I have litdle doubt thiat they belonî to the IIuiipback
whiaic, feitralongiînoa of Gray, ]Jule? boop)s of Fa-
briclus, a species stili coninion lu the Gulf' of St. Lawvrence,
and w?îîel extends its range sotnie distance up the River, aud
is more disposeti thian nzost othiers of the large wliîais to lIaunt
iuhanti wa'ter's; andt to appî'oachi the shiores. J. hve scen it as fiar
Up Uhc rivei' as Uhc iiioîuth of' thec Saguenaiy, anti there is reason
to believe that occasionaihy it runs up îîîuch f'urthcr. It is a
species wvdU known to thc Gaspé~ wiîaicrs anti oftcn captured by
thcîi. 0f'couirse with so littie inaterial it is tiot possiblc to be
abzýoiutcly certain as to the species, but 1 tlîik it inay safcly be
referrced to that above namiet. Thte larýcr of the two vertebrae,
a iuîîîbar one, lias the centruin cieven incites iu transverse dia-
inetcî' andi is sevcî incites ini iengUî. Tite si:îlicr, a diorsal, is
ten iuchtes in its greater tilaineter anti fouri' l ingth. Through
the kiuduîess of'Mr Bakcr, Uie specinîcuns have been dcposited
in the Peter Retipatli Muscuni of' MeGili University.

No. 7.]



3s8 TUEL CAN'ADIAN NATURALIST. [o.x

POLYZOA OP Tlli,' QUlEEN ChARLOTTE ISLANDS.
P>RELI MIN'ARY NOTICE OF NEW SPECIES.

lU> te Ilev. TIIO\Is IliNcizs, B.A., FRS

In thist p:iper' I propose ta -.ivc a diaîgnosis of' a nuînbcr of
Polyzoa fi'oni the Quecu Ç(litli-lotte llslands, entrusteid to nic by
Dr. G. M. D)awson, on behlii of the Geolo-ical Survey of
Canada.

Trhe'e form., will be more fuily dcsecribcd and figured in a
specitîl ropart on thie 1>alyzoa of' thesc isl:înds, w'hich 1 hope to
publish hxa;r.As the preparatian of* the plates mîay oceupy
Sonie tunIe. it :zeli, hexter (t) rccord the ncew speeles at once, and
so avoid r he n sk of' beixxg taiti eipatc-d after inîuch labor lias bcen
expended oit the wa'k.

Ail critieal, notes on the species wili bc reserved fler the
Reporlt.

Famnly Ji>Ir pidû
MlENM iAS [PaO, D)e 3latilVîille,.

Zo itovate (v;rixle.soimîes arched above and artirow-
ng dwnwads.sonttiais boadaat e sîet meS val), irtCxZu-

larly dispasud. mnr.isxuehl elovated, ei'entt, dte whole front
of thle celI eav eredl by a rather Coarse stout 111embrane of a blaek
comm'; oral valvc tige; n etciside at thre toap a pointcd avtcc-
l<criaam, plaeed on the niargin, repressed at the base, the bcak
sloprxîe ulnçards, inaudlible directeri oblicjucly downwards ; very
largie avicularia,~irl;l raisevd ia front, witlî a bioad triangular
m-mdiblo. whili is beat abruptly in die mniddle, scattcred
auloil-St the zooeeia. o'ciuaî very 81h:1110v, just covering the
cxtreîity of* tlîw vel, Fllmooth,) N'ith a rais;ed rib across it a littie
above thé oral mii:xn.

.ioarzem ôf* a decp black color, fornxing a large irreg"ulatrly
spreading crwzt.

Loc. Ihîîîstoni-Stcwart Channel, Queca Charlotte Islands (Dr.

îIMIIANIPOItA EX [LIS, N. SP.

Zoceeïa oblong, quincunicial, subtruncate above and bclow, set
Closciy together, af*considerable size and delicate mmatcial, Mnar-
gin thiri, a pood deai naiscd, the front mvall whoily meimbranous;
at the top of* the ccli '2 spines. and 3 or 4 on cadi side (or some-

388 [Vol. X.
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tinies a smnallcr nuuiher), situatcd on the typer haif of the ccli,
poiutcd, sicuder, s.uberect. jointcd to a tubular base ; a sessile
a viulcrîum on tic iiiiit-iu at one side (otcu a bsen t), jut bclow

thc top, bcak aoii uwrs scarccly bent at thc cxrcnity,
xnalidiblc blut., directed obliqucly oîtwrs. Oecie (?)

Loc. ChutuStwr launel. Qiteci Charlotte Islanids, en-
vcloping Cc Ilcui loixaclis, Busk, %vith a very thin crus t D). 0.
Al. Daicsoit).

MEM1ItA NIPOEA CON FF.RTA, N. Sp.

Zocecia ovai. quiuneucai. cet eloely tcigethc'r, front -vahl wholly
mcuibranous, miargi n ti , sinma ; nn u h :(lide aibcout 4 shîarply

pointcd spines, and (otfin) a central one bclow. wlîicl) beuci rathcr
abrupty over tihe a rc: anîd nîet iu the' iniddle ; au c ri-iul<'iuin

at ec dsde ou tie minîrî, just below the uppcr ceni, sliglitly
raised. pointéd, Utie inaudible directted upwards, a siali, ecet
spinc bclow the ciîlr,;at the bottoin of' tie celi a Sin--ic
pointed uc:ieu/uni îwl ii trianiîuar tuand(1ible variously ti îîîd,
Oa:cium rouuded. suiionil. %l tii a variously slîaped depresscd
are:: (or %osa) in !front, coîîposed of t1iuiîîîîr iî:iterial than the
rcst or tie surfice. anîd ;uppeariîî dark-oored us comîparcd %vith
tlic suîî'cuindingt densei whiite eîiu.-t.

Loc. IIc)ustoii-Stewart Chiannîel., Qitct Chiarlotte Islanîds (Dr.

/.'ccsîîall. ovaI. dlistict, quîuctuucial. iii:rgiîi very slighîtly
raîscd, tlîin, sînoorli, thie %liolc front closccl in by a .suootlî. liglît-
colored, und1( rallier' gloy nieniîbraîe, ilîiclî lies x'cîy inucli on
a lcvel withi tie edge o' oiue cel; :îbovc caci zooeciuii, on a

quiiWl at d:crate :irea, a imail nodulIe, withi a poiuited ccoic?&
bcuon on1 oneC Ïid or il, the wnidibie direetvd traîîsverscly up-

ivards. Oecicuni roiuided, sintiîot, uuibouiate.
Loc. HoIcuston Sýtewart Channeld, Qteciî Charlotte Islanids (Dr.

M' FMiRANIPOtIA ECiIINUS, ZN. SiP.

ZoScic, quitnenial, ov:îl, distincet, scparatcd by ratîter dcep
interspaccs, 2 spinies at Uic top anid 7-8 sictîder, poiîîtcd, and
ratlicr tail spines down ecdi side. %vhieh slaiit iiuwards but do
not încct in thc cetre; on caeh ,sidC, ,priiigiug frin bclow the
sccond spine froiti thc top, a pediccîlate <icuitrjui, the uppcr
part large and iiiuch swolleu (eloscly reseiibiiug a Il bird's

No. 7.] 389
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head,"), very slig1tty hookod :iî the extrentity, app.arently
jointod to in extreîttciy thin pediclu, mndible siender, poitotd.

oeveint (?).
Loc. IIoiston-Steivart Chanuei, Queen Charlotte Islands (D,-.

G. Al. Diiisoit).

Fantliiy Criqbrilinidcc.

CIIttIILINA, GrZIy.

CRIPJtILINA FURCATA. N. SP.

Zoecii. ovate, quincunci.tl, vcry regui:rly disposed, mnode-
rately conves ; surface sxnooth and lustrons, orteil or a reddish.-
brown color, on ecd sidc four to six _lîaiow rosVes, r'adiating
to a ,ncdian lino, and a centiral onc bciow,ý \whicli irc oecupicd by
a row or roundfish pores set very closeiy togetlier, the riihrcs bo-
twecn thell iihl r.tised, usnially beztrlIng severýil eiliptical
pore.s :orifice archcd above. str:iiuht beloiw, tnueh broader titan
ltigh. on caech sie a stout bifid ý,pjlju (occeasionzaiiy Simple) ; pori-
stoie Inucli thickened il) front an d ra,itîu into a ceontra;i Ilucro.
Avieiluerifi none. O<rciiatn large (covcti'nlr aIbout haif, teoel
abovo it), rounded, t-iller tlian bro.id, dcprcssed in front, withi a
shaliow oral aroh ; surrâce sitootit, raler titiicly p)tttttutOd.

Loc. Off Cuitisltewt lHatrbor, Qtteen Chtarlotte Islands (Dr. G.
ALW Do ivsoii).

CRIBRILINA TIIPPOCREPIS, N. SP.

Zooecia ovaite, quineutîcial ; sut'face lustrons, fiatîishl (sutures
vcty slîaliow), traversed by radi:ting ridýges (iirc to five ot ecdi
side), whiolt pziss front tce sides to tue centtre (no0 ittodian i-ceol),
thte -rooves betwveeii thctt occu1)iod by ai littoofrtîo large oh-
lontg por'es - it the miat'gin of' caci ridge an elliiltical roî'aileît,
eoverod it by a dcliie mtembtrane: orifice larg~e, wvoll aroltod
above, eoîtstricted at uile ;îbove the iow'cr inargin, wlioh is
straziglt ; opereulutin of a rieh redldisiî browtî ; peristoixte itot oie-
'vatcd, iower tiargi i îucli tlîickcued, usually tormnîating on C.cd
side in a knob;h irie, elong.ato, deptesscd spitulate a.vicularia
scatteî'cd atttongst4 the elis.Ooin.()

Surf bie or zoirinat ffiat; color brown, with a tinge, of red, in
old states Whtite Iînd Iligily c:îlcificd.

Loc. Cuitîshiewat H-arbor and IJouzton-Stewart Chnel, Queoît
Charlotte Isadon sheli (Dr-. G. J. D(zwsoit).

[Vol. X.
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Fa CilXoVqrOOiU;LLA IIpart.Slit

SCIVOPORELLA CRASSirý%BiUls, N. Sp.

Zooecia lnrzc* elongu.te, ovite, quincunciil, v'cry distinct, con-
vos, sutures not very dcep; ýzurfhec dense, punctured (the
puncturcs ortcn oblitcrutcd by the ealcificvtion ; orifice sub-
cmet suborbicular, %vith a broad rounded sinus occupying ncarly
the wbole of the lowcr inariin ; peristoine raised and tliïckencd,
forming a m'ail roundl the orifice, of'tel massive iii front, wherc it
is carricd out into a broxd projvction, ivhich is noehcd or sinu-
ated in the centre. Avieulriu,( tione. Ooeciwm large, roundcd,
broader than hi!Ai, iih radther l:irg- ))unctures.

Loc. 1Iotistoii-Stew:trt Clhannel, Quctn Cliarlotte Islands 15-20
fins. (Dr. G. .11. Do ,'son).

SCITIZOPORELLA LONGEROSTRATA, N. SP.

Zeoceciti ovate, di.sposed in linos-, inodcratcly convex, (sutures
sha!low) ; surface roughecd or ininutcly granuluted, covered
tvith an epithieca ; orifice archied above, low'er uircin e\tonded
inte a wvide rounded sinus; peristome timini, elcvuted ut cadi sidc;
on one sîde, gencrully a littie below the orifice, an clongate,
siender, pointed, depundent accultiriiii, the inandible (which is
bread ut the buise and tuiper-ing, above) directcd obliquely down-
wards, usua.lly turned sliglitly outwards. Ooeciim rounded fiat-
tened in front, thickly puncturcd, with a ,:ha.ilow oral areh.

Loc. Oif Cuamshewa Haurbor, on ,heli (Di-. G. Al. D«wisoit).

SCHIZOI>ORELLA INSCULI>TA, N. SP.

Zoriu abiceu nd bilaiminate or incrusting. Zooecia
lar'e, ovate, quincuncial, deprcssed separated by raised linos,
sutures shlalIeo; s-urfatce x'itreous, glessy, th1kkly eoverod ovor its
whole extent, with punctures; orifice arched above, the lowcr
inurgiu uhinost entircly occupied by a wide very shalloiw sinus;
peristome tini, no(eratcly raised, cxtended in front (bcyond the
sinus) sO as to florin a inali ehaumber, ini whlieli is a roulido&
orifice (? uviul im) ociu. profusely developed, vory
larg-e (oovcring ubout two-thirds of' th)e ccli above), clongate,
roundcd above, witli a tall oral arch, thiickly cevered with
slightly granuiatod ridges, which radiatc frein Uic opelling te,
Uic base.

Loc. Qucen Charlotte Islands, under 30 fins., attached to a
stemn, and on sheil (Dr. G. K. .Dawson).

No. 7.]
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SCIIIZOPOREI.LA MACUJ.oSA, N. SP.
Zoo«cioi qiinctincial, rathler sinal 1, îaoderately convex, sutures

shialloiw; -suîf11.ce shilling, cnvcred wit) snîiafl puincturps, w'hichl are
closed iii by a brownish memcibranec, aînd give a spottcd appear-
ance to the Ifront wall ; orifice archced :ýbove, xvitlî a shiîllow
blunitly-p)oinited sinus below, iio .t. contracted at the opeiuing; peri-
stoîuc slightly thîckcencd, on one side jtnst bclow the orifice (or
occasionally on both side,. a sinall rounded aviciihwiinm on a
pronîznient bos. Om c<ti» (?>.

Loc. Quei Charlotte Islands, on shiel (Dr. G. M1.JMwo)

SCI /OPOItELLA TUMUtLOSA> N. sp.
Zoc«qui nvilncial. very reg,111 a ny aian..c.vciy con vex,

ovate. initeh C-levated cent r:îlly beIow the Iuli.ih Ille wall ý,loping
ste(ply (lnWnl t0 the in:aiigin of' the ce»i; sniedvnt)sc, .4nootlî,
ratiier glossy, :îrrol;ît d round tuie ..w-s iadiatiing towards
the centre ; orifice orbicfflar, with a snizall zentrai sinus, iocu

tracîed ut theli opcnîing. pita iot Clev:îted ; innned(.(i:itely
below the orifice. at one sidle vi, dit. sinis a rostrnmii. bearin- on

one side a poiIitýd nucIu~î,the beaIz very :lightly bient at
thle extiei itv. inandible direetea tipivaids, the rostrunî ri sing
initon a shîort in txcron:î te poin t behlin iil te <tg<lqj er .~y coin-
moni- n thie fronît of tL l ielinar tliv bottoîn a nînclî raised
avcclltiuii (îniotinted on aî proannent eleva tion), wirh a pointed
niandible dirccted >trihlht otiîwards. 0oe ium roiunded, sinooth,
illuch broader 111.111 IIiýli. with a tali oral arch, filled in by a
CZIICaîeonis pla te.

Loc.. Off H2îscwiiarbor, Quent Charlotte Nlands, ini 20
fins., flonaing a br-ownish ,prcading erwzt (Dr~. G. M. Dttiso2t).

SCHII/O1'O1EIr.A .DAWSONI, S. $P.
zocîf ovate, çjuiniiiicial, vcry xnoderately eoitvex, iscparatcd

by r;îiscd Iiues, 14-1lîlY ealeified. vitîcotus; stlacoric ulto

punectate (puiîctnros ap>ieîiiing as dleep sitafts ini thc vitreous
crUst) ; orifice ar-ched above, înuch broader titau igh (narrow

bcLetiei the uipper anid iiîfirior unarginis) ; a shalloiv îouîîded

sinus ini the ceaire ol* thie lower îai nii,îot conitractcd at the

opcnïng; penistomne efctysinmple, tiot raiscd. Avicifl«ria
Doue Ooeiumrounded, cloMey united to the cc)l above, sorne-

what deprcssed inioi t, glossy, covered witl ratmer large pune-
turcs; a proîiîîcîîet, thickenced border r-ound theocnng

Lo. iro Sound, Qucen Charlotte Islauds (D)-. 0. M.
Dawsou).
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SCU IZOPO RELLA FISSUBELLA. N. SP.
Zoo'rcia sinall, quineuncially (l!s1 oscd, ovate, the lover portion

flattisli ; oral region raised. tulbular, subereet ; surfilce sînlootli,
porcelanous, shining, isutures extreinly Shialloir; orifice iha-
mcrsed, arehied above. straii.rhIt beloiv, withi a u.irroiv slit-like
sinus ; peristoine thicened and elevated round tHie niouthi, so as
to forni a k-ind of' nck, carried out in front into a iacroflate
proccss, wliicli is soineîînies noteched in thie centre. Zoweiiii»
roundcd, silnootll, iwit.h a Snîall longitudinal fissure above the
opcning, a central toothi-like proces., just wvitin thie oral arcli.

Loc. Dolomnite Nairrowvs, Qucen Chiarlotte Islands (I)r. G'. AL.

Faînily Lariq(part.). Snditt.
LLPRALL.A (part.), JOhnIStoni.

LEPnA LIA BILABIATA, N. SP.
Zoa-ciu. quincuncially arranged, shIort, very Sliglitly convex

(the sutures littIe more th:în inii.ed husrounded above,
widenin- out at cacli side andl n:îrrowiuî- off towards the base,

ichel is subrncate;srlc dense. sînootli, of' a soaîcewhat
waxy appearance ; Orifice large, oec:ulbying îî early hlall of' the
front surf, eZ rounded above, very slighitly cdntraeted iinnue-
diately abov'e dic lowur niargin, whiiehi is soiniewhat archced
peristoiîîe îîot elevated ; operculuni sînuotlh, of' a decp black
colot', disi inctly bi hîbiatc. .1<iau>anone. Ooecium. a sub.

traglrextension of* tile celi a bove the orifice, vcry hittle
raiîied, a great part of' its lfront :iirfiaec ocnupied by a large fora-
Inlen, Close'd iii by Inn br o-h ou iterial.

Zu'u of' a vry dlait br-ou nl colii (a.llno.t blacklz).
Loc. Hlouston-Stemart Chiannel, Qucen Chlarlotte Islands, ou1

W~heî the zo"itn is openi, thie orifice is occupied in great Part
by tlue entrance to a tubular pas.sage (tlhrough whîichi the poly-
pide issues), whiehi is Ibried teloiv by dhe îieikened border of'
the opereuluai, an;d <'boue by a distinct chitinous rinii. Tlese
two lips are brought tog»ethier ,o asý to clore the catrance whicn.
the operculuin is shtut.

LEPRALIA NITESCENS, N. SP.
Zoo'ci <juincuniciai, shiort-ovate, very ventricose ; surface.

dense, vitreous, highily polishied and ghistening, sinoothi, with,
obscure radiating ridges, punctured, sornetimes areolatcd round
the inarýgin ; orifice mach highier tlian broad, inersed in the
VOL. X. zNo. 7.
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older ctflis, -arched above,. sliglitly coutraced a Short way above
the loxyer mrnwhieh i:s a littie turved outward ; peristomne
iot ruiSed, the fluer edge of* dt oral aperture linely dentieulate;
: or .1. >pilles :tbovc ; on1 each sidc in I. lilno with thu lower

~nria strong nodlulons, process ; about, the centre of the
-Ci±înnm 'celiinnw th rounided Inauidible placed on1 a

scIII-~, wieh extends Soine mly below the Inloutil, and lcn
sulew'ays. niandible dirccted ulmards ; often on dte fr~ont of the

ccell near' the bottoni (toi.ard.s oue -iide) a bracket-like proJec-
tion, bearing a rounidcd taiidviriui. O<î'ciiunt (?).

.Z''.'iiu foniig abrowuîisl mitcll On sabol.
LOI_. lloustonl-Stcwvart Channel, Qucent Charlotte Isl:înds (Dr.

<;aJ. )«son).

LEPI LiA CLAVICUL.vrA, s. sr.

Zo«acia ovate or lozenge.sllaled (som ens irregular in shape
:n ize), quicuncial, dreso( ;srihec glos.sy. thickl covcred

wvîth minute elCircuhr plinicIiures whiil give n. a ))rCtty spckled
appea rance; orifice arclied and e.ýpandced above, slighutly narrowed
below, colntraclted by SînIl projectionI on1 ach :Zide a short dist-

aneabove the loiver inargin.: wlîitl eturves slightly outward.
.di;lr'.k-eyhlole shapi'd, placedc( on1 a ditict:îca very Inueli

Imnaller than that of the tell, and connnlonly i nmmnteitely.abov'c a
zotieciunm, niînmdiblc diretted upvard. Owciiumi very large, elon-
g.rte (nuch idgler tlî:u broad), depresscd toi:mrd the opening,

irmsimn- above into a kind of kniob, white, rlossy.ticlpu-

tured - tcesurlice f'or sýojne distnc above the oral archi fre-
quently traversed by longitudinal furrow:s.

~oru.a large, spreadin- trust.
Luc:. Ileoustoti-Stew'ar-t Ch;tin nel* Qu1ccu Charlotte Lisnds (D)-.

MUCELONELLA PI.LcDN. Sr'.

.Xom"ci. ovate quiucuncial, slig.htly convex, scparated by raiscd
lines, s;url'tcc tilickly covcred tvitil r-oiundisli punletulrca, lustrons;
orifice arched above, lower inargin st.raight, (no denticles) ; peri-
ntome raiscd, c,,peceîlly ai. thec back or iu firont, whierc it riscs in
the centre loto a blunit inlueronate plrojccuioui, which bendas slighltly

idsk Ille surlîce of' the peristonie Sinuooth, Car, .1l dvery
Arlcafsy.f noe OI-# Il (?).

LOG. 1Iouston-Stewant Channelll, Qucen Charlotte 1zlsids (.Dr.

[Vol. X.
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3IUCRONELLA II-MLNGA, N;. sr.

Zooecia., vcry long, quincunicially arranged, %vider above thian
at the base (elonigate-ovate, sonietinues appearing ahinost subtubu-
lar), convex, deprcsscd belowv, risin)g towards thie orifice;. surrace
thickly covered i'ith punetuires, siinig (the glistening appear-
ance due to the presence of' ai) epitheca);: orifice suborbicular,
peristoine elevatcd round it, carried out 'iu fronit into a very
proininenit proccss: often iueli tlnown back and elon-ited,
soinetiînes siînply pointed, sonietinies bi- or triînucronatc: on the
inner side of' it a1 sin:le sîna, slîarply-p1 Oiinted denticle ; the
upper Inar1Igin produced iii thc centre into :î sharp spinlous Pro-
cess. Aivi-ul'iria none. Ottciinm (?).

Zoar-ium forininsga whitish, subcireulair patchi oni siielI.
Loc. Qucn Charlotte lnd(D-G. A. Dairson).

$MrT' I SPA'1'IUJ.I FEA, X. Si'.
Zarrci<î lareovate. quinenniieial, 1znoderate'1 covx caratcd

by rz1i,,d lines. surface reticul-ato-liuncitate ; orifice arclced above,
lowcr iainst raighit and witini it a large bifid tooth ;peri-
stoine raised auîd tlîiclzenced, an prodneced belowi into a spont-like
sinus. within whicli is a short sptlt ciîa' ,indible
dircctcd downwards. O"cinin large, inxnierscd. closelv United to
the cell above: surfitc ron!glîeiied, puneit ureid round the edgre.

Zu'cb browishl crust 01n shell.
.1oc,. Ilonstois-Steivart Claianel, Qucent Charlot te Jslands (Dr'.

M EBItXNI'L'tA.De Blainiville.

'I DIIttANI 'ORA. PRIT<>IECT1A. N. SP.

Zîe"conltra.cîed *Ib(pve, exîpait-ld bclow., disposed rath1kr
irregul;Irl' i he, set ulo:icly together, l'rosit W.11l wlholl3 - mmeu-
braiouis, niar11gin sniootlî. 2 ci-cet -spine sintnes bifid) at the
top, below tîteini n ach side a snl bifid spinie, mnd bmlow tîmese
2 lare, bratnclied, antler.like snewhichi mucet over the a.per.
turce: 11unne1rous <u-cicidri« iitrpsc ainongst, the colIs, placcd
on1 a distitct arca ; beak e.loii-nstc. 'lîtîgupwards, Inaudible %vith
atriangulai' base, thme upper portion long, slendfer, zetifornm.

Luc. Virago0 Sound, Qucemi Charlotte Islands (Dr. G. 31.

i)«iii?. d 1f.Ï e.5 o.x
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NOTE ON TH1E OCCI{BEii"NC]iE OF3 SIPILONOTRETA
SCOTICA. l)AVIDSON, IN TuE UTICA:% FORMA-
TION; -NElýAR O'TTAWVA1 ONTARIO.

(Ite:i.I lei«Ure Allicri.:111 f-11~im; .> Adr :uvahîce:nt tir scene, .1éitrel. ISý-1
Til the Spiîîlg or i SIS], tili-izt: speilîîeîîs< 01,:1 eîakmlcau

l~rdîupo' ~t~r ollected by )Ir. J. W. 1-1 W.att.sz i.C.A., lroui
aband of' iiupuve Iiiiîe:ztoiie iii jtlie Utic:î liate, at Cuiiuîujillg.s

Bridge. lic:îr Otcîw.a. 'J'Iese spcîciwlicl Mr.Itts lias
siic e IsCitC(l tci t'ie Muscuill or the C.Voloiica Survey of
Czatida. eoi.zist of' two perfýCt xîipe of' the blenked anid per-

!rtdv;îlv' wlîicli i.s probably the venitral, :-ind or onîe det-iclicd
dors:11 valve ils %w'hich the leak is obsoice. Over iliost of* the
central are.1 or Uic ,ide.s lr Ille valve,; the Sp1iIies are broken off,
alla where thIis is tle case Ui fi. Is îiarked iwitli pitted imi-
brieatii!. coiienitrie l:iiiiella2L-thie pits rcprieseiitiig i-, th Eacturcd
bases or the Ipne.ll cacli case the illar±giîis of' the Valves are

,cîcy f*riug,-Cd witll.h aSingle anid eositiinucus row of* fille h:îir-
like spïitc:s, exctiiunnediately iîpoi the bas

I.lioîî exaiiia;tioîî %vtli ilu ordiiiary simple lens it was at once
-ipl):reut iliat tlîcse sciiu arc, rc1ýr.ible to D)e Vcriîuctil's
gents -'i >ivr un d flint ili iiiost respect:; ilic bc.-r a very

cloe escîîlaiceto «Iu Eiiglisli specics. the S. J>fiuof* Prot'
morris. But the opn f' 'S. anh< :re distiîîcdly Statud to

bc .11111ilatcd. ilresf luose or tic Catindian spcciîiicus ;îppenred
îeîctùly :sitioitli %wlieil vitewed iider un aclurcuintic uicroscople

wvit1i an~ ilicu aiîd a lialI, 01jective.
A fici inontli :igo the writerld occasion to seud couic Cana-

di;uî filssîl JrhtupIr o -%l-. Ilinunasi. )avidsn. F.R.J. 1for
emuîiiiu:tîin :îiîd COII);u.riszoiu ý%vitlI J3ritisltsies lis tlhe p:urcel

I;rwatrdcd tie thirce ex;îuple; of" the Y0uint~I:front Cuit]-
iiiîîl,.?s Brîdze wce iivttled. audils t.i a Icer iceivcdl Ioii MIr.

])avidsoit ii; 31.1y iust, ilhey aîre repIoI-led ipeii Iu.i follos:-
* ite 1S1pu cr« roinà îîc;ur ottaw.1 iuIteresti Ille uiucl. It

is ideutical il itiua anid chi;rautei.s widî UihelTpper iIaiidcilo
.'tis wlîich I iaiîced &jluf~< S<tci. I ari vcry un-

certain wvlictlicr tic WTetilock -Sitalc spcies, iicd S. .Ji im c. ,
by Morris, is tic ýsaiîîc or* îlot. Ouly oic, cruslicd spciiien of
the S. Ang>igcic lias becu lotud, aiud ifssns are aiînulated, -Vî

leýscribed by Morris. 1' could :se uio ttituL-ition.q ini the spines
Or ice u,.,,,y sliiinn or S.,'ri' ouiid1 by Mrs. Gray ini the

[Vol. X.
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Uppcr Lai;îdcilo of Craighecad, nior do 1 sec any in your speci-
mens. As thcre is unccrt;iinty as to Ille specifie idcntity of the
bigliest Upper Silurian fornii with the Lo-wer Siluriau one, and
as none hiave beeti found ini ail thiat imiss of interv'eniig strata,
1f prcIler provision;iIly to retain the two naines, or until other
Upper Silurian species shail have been foiund(."

S. ,S 1c'jtia 'vaù origiinally dec-ribed and figured iii the Ge.)-
log-ical Magaine for J anuniry. 1877. and if tlle Cau-tdiain :slpQi-
]liens arc spcci hicahly idemiicaI w'iîh those foui11 Scotliid, the
species inust ]lave lhad a tonsiderable range, in tunie, flor the
Upper Ihanduilo roeks arc gceneralhy rcgarded as of about the

:iainle age as tlle Chazy b'ilnestone or Ille state of -New York-, and
thc Utica Shate as eorrespondiim-g to bcds oni a eoinparatively hx±rh
horizon in the Caradoc or Bada, Group). To the pakootologist
Mr. Wtfs di-,eover-y %vi1h be of' special interest, as this is the
frst timnie thIle occurrence of a siieie.z of Sj)ILwioti«t. ili

Northliiiericzi bas becmi placed uipomi record.

ON .1 IlECli'NT OFCE I IEEIPR FR031
111E STRAIT OFE JUAN ])E F3UCA.

(itc:d before Ari; astai> r d::tncî 5.ca..Moatrcl, 1552>

The ±rcnus il<Ieýriq»iru. was constiîutod by De. Blainville in

1.531). ibr thie reception or a iiiuniber of, i,ssil sixeies or iyza
of thé order Cychostonuita, whose eharacters -arc thus dcfînied by
Buzk :-,- Polyzoariiuxn creet; cylinidrieahl, undivided or branchied;

sufhceven Ilirmisled with opcin!.irs <d. two kinds; tic harger
rcpr. senting Ille orifire-s of tlic cel'hh and8 the' :dh',rc tit ostiole.,
of the iuiter.;titia.l cami:ls or tulbes." Thme eetalchiaramter of1

Ille -zenus2 %vrite-s J)r. IL. A. Nicholson. 'zis i thUcesso
of'a slk-letoti made up of* mwo kinds of' ttube', har-ger and smlaller,
the latter being ll Ui most nuniiieroits."* Further, ir, iais been
;îscertaîincd that Ille tubes oFfcàpri r provided %vith cross
partitions and radiating epies. and thiat ilheir walls are perllbr-
;ited by nuincromîs openinigs. Thesesrcue have been hîeld to

bc the loinolozies or the tabulau and sept oU Uic t:îbflate corals,
and or the illural poe oftlic 1,avo:sitidix,. Jind(strëi3u, in 1S7,,
îîîaintaiicd thaît thc paha;rozoic ibssils kniown to gctologists as

ChtcC Sl ;ind 0Ioerle alla, have a;dnîost exacîly flic,
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saie kind or iit ornai striuctuire as JI(îooan id consequently
that tho fiorineî -encra slîould bc rornovod fronti the class An-
thozoa, to Iwhichi the true corals are, supposed to belong, and
1)lacd with the Polyzoa-a conclusion whlîih ad been arrivedl
at tell ycars beiore by Dr. Roilinger.

'Manv species of'Iceow have beon deseribed froni the
)Îlesozoic aînd 'l'ertiary rocks of' Europe and the United States,
but no living~ îeprusentatîve of Oie genus had beeti diseovered untit
1879. lii tliat year '.Mr. Mraters described :nd fi.gured a remint
speecs front Japatî. under the nainle Ifl Imlicuhuta, in the Joiernal
tif the Roýi~u1 Jhrsoi S'ocictý,; antia :i ttie biter in the
sanie ycar.% iii tie .Iu,/qi the Limiu"ua Sociiýy, 131r Busk
publislied a iaîi aeconipallied by illustrationîs, of' a living
Polvzooi f'ront Nev 'ZeaI;iîid, ivhich hle called IL.Noelîiu
Mir. Waiters aînd Dr. Il. A. Nicholson, however. have bofli ex-
presscd tie opinion that fic JI.A.Nozei<sîîù: of Busk is ideîîtieal
%vitii the Previously decribed 1IL p)cll/atef.

on the coaLzti wst ut' $ooke, Vpovr Isad. iii the Strait or
Juan de Fuea, Mr- J ainvîs Richmardson. bite of' the Geological
Survey of Caiadyî fbuind aî sinle specinon of a reent polyzooîî
iii 1 ST-t, which, ini the vaiier*s judgîîieîît, e:înîot be distiîiguished
by, ;îny tanîgible clîar:cter Amon tie Japalicse anîd New Zeand
ýiJeeics or' Jkdoo tescribed by Messrs. Waters and Busk.
No thin ectiotîs of tlîis speciiîîns have beeîi made to show the
minute structures of' the iii ter-ior, but the w-liole of t1w outer sur-
face lias ben i mae fil ly exatitîi led unlder the 11îîicroscopc. and cam iera
trawiiîgs or somîî or ue icst stiikin-& :îpuearaîîees thmns prescîîtod
have beeu iade. TiA ptnîtnred, calcareous pellielu whii Mr.
WVaters ieprioenuittt zis elosiug the înoutlis of' the iîterstitial
ca;tlmis iii IL pCIlicillatfi, thic olaraeter. %hich suggested that.
.-pecifie naîiie. cun be weoi seei iii part of the Caîîadiaîi sp2ciiiei.
The gencî'al !shape of Oie Polyzoary of tie laitter and tie micro-

ooial eliaracter od' thier portions of' the sîîrfie agreu perietIy
with BtskY figures of tue eorrespoîiding parts oi' I. Nc'ozcl«mdc«.
.I one portion of the sîiî'aec of the Fuca p013'zooii it was noticed
tliat tic apertures of soîîîe of the lagrtubes projcct distiîîctly
beyoîîd the geuiera1 Ievcl. a Icaturo ilot -,peeoilly iîîdieatcd in any

oUMsr.Waters,' or ]3usk's illustrations, but this sliglt varia-
zioti front tiieir types cati scareely be lield as indicative of' a
8pecific difl'crenee f'ronti then.

[Vol. X.
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ON CANAIAN F1ESFI-WATE R PF0 LYZOA.-z

Th'le I>olyzoa. or Bryozoa. a., they arc soinctiînes calked, Iorn»
an exceeedingly iIîteîest nîg gronj f nînî5 Fiomi theil. exten-
sive distribution in igeolotical florniations and froîni the abnd-
ance amnd greait beamuty oFthtle marine spcCiCs ait the lwCsent day,
they ]lave attracted amu unusual slmarc oF attention fi-mni îiaturalists,
wvhile the cle *gamnee and plant-likec appearance of' miîaiy of* tlie
t'brins îîîamke themn ait Ille sea shore andi in tlle mîuseini Flavorites
,Viti) the publie. For a long tinlie the Poyom were elassified
Nwithi the hlydroîd polyps .1111n1 Ille likdialta, amnd even bY Owen,
in 18.5) this nîethod wams adoptcd. Dr. J3. V. Tloîapson, ini
1S30, vals the first. to Separate theni and apply the nanule Polyzoa,
to thle whole elass. At l)resent thecy aire el;ssified as Uie lowest
oivision oF the 3Mollusea, Ibning together witli the Tuniicates and3(
iBraehiiopods the elamss Iltrbaeitiin the old systein, or
thc divisioni Molluseoida ii Ille new. The 1>olyzoa are divided
into two orders, 1st; Ille Pliylaetolaunata, iii wilii the tentaicles
are ari':iiged ii tlle f0r-11 of, a Ilorse shoe or cî'escent, anid whvli
aire provided ivitlm a valve theî'in Uic .oa a. 21)d, Ille G y n-
lioloeSilata, iii whieli the teîitaeles aire arranged in a, circle) aînd the
throat is not providcd Witt) a valve. Il) Uie Phylacto]a2inata,
ticrec are tlircubore, of' whicli Uic fir.St, Lopliopea, contains
adniost ail the Friesli-w.iter ý,pecies. Pro' Alnian divides Uic
Lopiiopea, îîto tNwo Ura fii ie.te Cristatcllhda'e anîd the Plu-
îiaîztellidzle-iii the fornmer the anmial is locomiotive, ii tlie laîtter
fixed. The gexiera in whieh Canmadiati speeles occur. ais I'ar ais
wc knoi ait presýel]t, aire Crisîatellm, Pluiaitella anid PectiîiateUla,
and Uic fine species wlîiel 1 liane idcîîtifled Cr. Mpmdoù',P.
<dig'us«t, (iClehis(i and vitrc't, amnd I>ect. maquijm'c.

As I ]lave nothing îcw upon tuis; sub eet to bring Ibr'waîrd,
Ii shai proeeed to illaike soîîîe îgemeraîl rcîîiarks upon theuetr
and life history of* tiiese ereaitures, and( denlionstraîte the speelincosý
on thc table beibore you. I îIiamy ais Weill here explain one or
two ternis wv1iicl will bc tretjuently used iii Uhc descriptions.
The terni cirmmiarm i wen mi ployed nd ieaites the coiiiiomî
systein aîîd solid baisis of' tlle axnimial. The extenial Coatiiig 15

Rcamd )'m cthe Yîtirai JiStorv 'Oix.
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Caiied the eetoeyst, the iliternal the endoeyst, and the horse shoc
,haped dtiskz supporting the tentacies the 101) houlore-strietiy the
bearer or the plumec. Thei first species to wvhicli 1 wvili direct
your attention is the 1>ertumitellu noq 7ýi/ilia of' Leidy, described
by hfii in the proceedings ol' the Acadeuiy of' Science of Phila-
deipiiia, for1 Nov., 1S51. andi delined wî oios:Uawio
massive, gelatinoid, hyaline, fixed. inivesting ode- Orifices
arraizcd in irregudar lobate arcokt, upon the Cree surfacee. Lo-
phophiore erescen tic. 0va lon tienlar, wvitii an amif lus and iar-
ginal spines. The bpeoinues on the table show MeI the hyaiine
tgeatinous nature of' the (.a nitîeml)l and the arranfge nîcu t of' the
1joiyps 111011the sudrfc This is periiaps«, the ilo.st ;îblnda,ît freshi-
xvater I>olyzooii in dhe eonntry, being. found in the quiet, waters

about the ul0utiîs of the mnîerons streallîs,:uîd iii the sunali hk.
lÀ,is miot very :îbunda nt iii Quebee. bu t it, ha-, been fouind nir

At Andîrews and 1 obtained aî be.iintifiit speeini f-oxui Lake
iNiemîpiîîeuagop2 1l have flot seen it in the neihiborhood of'
M~ontreal. Th'iis specivs preicis qijiet. ýztilI waters, !10t toc lundi

exposed- nior of' hreextent and snbjeet to cniuioth(ui roni
waVZvez. Thus 1 have nover floîîîd it iii IÀalzu Qitario itselr,
but always in~ lit tic slieleieed narsiîy b:iys, wiiere it i., loutid
enernstîîîg upright -stieks. and the steuis of* rînShes. My
attent ion w.ts ear - iectedl to thi.; Nin as it cxist. ii extraor-
dinar 3' prortusion ini t-Ile Des-ýiardin C.111.1, hiehl ieads rroin Dur--
lingu on Day to ny naitive town Dundas. Tihie wonodi'îî sides of the
eaval b:îsiin uthe ininls of Julv aind Augtust are aliîost uni-

1i0rîni v eovered xvil ti tis îi:gîiiiienî 1peies. Thei groivti be.ýiiîs
about Pi to 2 lfret below the suirfa.Ce anîd extends ini deptl l'or
the sanie dibtane or eveu Vurtmer, rarely. however, deceper tiian
Mix klet The nmasses Cinm extensive slieets ilsnaiiy a few
inches inii ickiess, or cisc bieintif*it syî tca prjecins, ( -i )
inceinl thiiekncss, ivhieh spring i±rtiier r-ont a bcd of' the i>niyps
or are isoLated. li the mmnîer of 1867, durinz«. a visit of' iny
Veinde the Rev. W. A. Joinson, of' Xestou. 1 showcd ]iln tue
tiazses, and ive agr-ed to subjeet Sieul to exaiîination îvitii the
mcroscope, miot iîaving any idea as to their iml nmre. Judge

o! Our deligrht wh;Iell wre l'ould the whole Surf àtee of' the jeliy xv;s
eonîposed or' a colleti o!' tiny ainimuais o!' surpassing bcauLy,
ech of wluiclî thrust out to our view in the zoophyte trougli at

crcscntsha erowrt of* tentacles. R ogi i t as a1 Polyp
ive wcerc greatiy excecd as to its Position, pr-esen)ting. as it did
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in the nietlîod of' growth, sucli variation f'ron, the ordinary
species deseribcd, iii our zoological text books. Happily
iii the Atîterican Naturaiist for that, year we mnet witii Mr.
Aipheus Ilyatt,'s papers ot te Prs-;trioly'zoa, thenl ii

course of publication, anid obtained full informtationî therefrotu.
On) exaînlining the surface oU a mlass of' Pectittatelia the p)olyps
axre Suni to ho arraitted, as setil hii the spirit preparatloti. in close
areoire mdhich, béeitcrowded and cottîpressetl togc(et1c, ofîcît
assume Iicx:gotîl outlies Front1 thie periphleî'y Or t hese itcu
lar ameas the polyps projeet, die central part beitig as a rule un-
oceupied. mect in t vater Uic protrusion or ce imnumunea
tetîtacles gives a fine, vclvety appearance to the surhiace, whichi
entirely disappears oit touclîitg te polyps or agitating Uic watcr.
Thîis species is, howevcr, lîudi lcas tiinid tliat sotnie otheis, attd the
polyps over eveti a mtîail niass, dIo tiot ail withdraw on a sight irri-
tation. The eolor of the polypi(Ioii is a ligaht brown, or whcti the ton-
tentacles arc extctîded. a fllint îosy red lu, dite to Lite color about
Uic troat. gliiiîîuierîîtg tlîrough ftieiti. Towards UiecenCtravl paît of
thc :îrcolie. white, brown anid dark spots ar'c mecit, iepreseintg oval
ait varions stages of developtiient. 'Ili cmnmoeeuii eoîtiposed of
the detîe ag~rg atiotî of polyps is elosely united ti te subjacent

gelatîttous îtîass, wlîil eottstittttes licre tîte ectocyst. Oti retioval
oU tîte polyps the sîtrfice oUfli hjeIy jîîcsînts pattertns corresponid-
itg to the arranigemient of the :timîals, irregîtiar areas- eod in
a radiate iuit;ittcr The superficial portloti of Uhe ectuîeyst lias
ontct a rcdich tit antd the deepecr parts s i.glilly gr-entisli froin
te presetie or a cotîlèrvoid growth. Matiy mîaisses of ag size
presetit a jelly perfllatly colorlcss anîd pute Uîroiiglout. Upon
the developîttetît of tltisjelly. wliiclt is to bc reg'arilet as a definite
ecretiott or secretioti r-otin te :ttiiîial, tuie.ze oU' te poIYP tmasses
depettds. Wlteîîctrut boards îtbey arc usitally flaît, lar±tcr
conoidal I)tj.ctioits oceuirring nit itcivaks Around the sûems of
ruiles the ittoSt beautifui) t asss îiî found. The stitil otie bc-
fote yoîî gives a good idea of the gr-acful sytîietry (if t ie growtli.
1 have îîîeausuteietîts of stici a s3'tttetril Cluster about ;L red
whIielt was 14 itehtes it leîgtli aiid 10 itt cireunfibenee, tdie
wveighit 9 lbs. Itn sotie seasotis the luxur-iout:ie(S of Uic growth.
oU tîtese mratuares is cxtraordinaiy. In tc stili quiet watcr in
the tttarsli o11 eitiier side of Dcsjardin canal, just bellore it passes
througlh the I3urliîo,ý-ton hlilitsIhv met milinasses ie
would not go itito a pal. The largest 1 have ever scen lay ut
TOL. X. Y 2 No. 7.
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the bottoîn ini abolit nine l'cet of' Nyziter. I eonld ha-rdly believe
it wai a îmss or' polyjis, but, to satisty mny eurinsity, I Stripped
aand w'eot in for- it. XVitli the -ruatest difficu lty 1 broughit il;
up iii my aims, but could mit gct it out ofthe Uicater l'or the
weight, whiclî 11aust bave been close upol) 25 lbs. It rescmbled
in Vlorn one of' tiiose bran n fui masses kiowoi as braiti crl

On ae(Couîî t- of, thle coloirless nature of, the eetocyst anîd the ex-
tent to whieh the polyps protrudu. this species is tlle îuoýt flîivor-
,îble to s-titçy UIl gentŽral arraîîgeîeunts of' the orgaxs h prlc

trantlSPariteley aloin very detail inuIlle structure to be seu.
I have fbund it best to eut a thin vertical suice fromn the miass,
containing ou the surfme, un more than one Or two rows of
pouyps, and e-xainie il% the zoophiyte troughi withi a lialf-inchi

gls.It is aîuchl casier in this 1way to obtain a viewv of thc coin-
plete animal than ili Ill hoive box. he shoek of the section
and remiova1l to the troughi causes complete retraction of' the
polyps, and Ille surface of' Ic eoeiioecinnii looks smnooth, or presents
only slight tuberous clevations, corresponding to the situation of
thc orifices. 0On watehling. one othe Ilhe Sphincter closing it
nmy be seen to relax, and the ends of the tentacles protrudc
througli the orifice, feeling about f'roin side to ,ide a.s if' to -.Qeer-
ttin whcther the Il eoast mias clear-." Findingr no cause for alarm,
thc relax-,ationi of thle spinciter proceeds, the tenitacles are pushied
out still further, resulting at last iii the, compîcte evagination
of the polyp. The beautiful crescentie tui*t is arranged in the
f'orni of a horse shoe, or the lutter U invertud, the tetacles spring
froni eaehi side of Uic summnit of' the double oundine, thc mouthi
being ait baise. The number of UIc tentacles ranges fromn 50-SO;
thcy arc signîIioid ini Outile anld inlerease slighitly lu lengthi aS
the extrenîlties of thie armis. The ituer rows incline towards
cccli other, the outer curve grcflyin the opposite direction.
The surfiice of the tentacles is covcred withi cilia, whichi are ini

constant mlotion, creatinci a vortex, at Ille apex of whieh Uthe
xnoutlî is situatcd. The tentacles act indcpcndcntly as wcll as
iin concert, and thruist and bond iii any direction, pushing away
objeetionable naters whichi may have got into thxe throat, or arc
prescut in the ncighbourhood. Irequcnltly onc of tie large inf'u-
soria conming withing the vortex is eairricd down and attcnîpting to
escape is prevented by the interhicemient of the tentaicles which
bending over fornm a cagec. 'Uic scnsitivcness of' these cîlîated
arms is extreine and through1 theui the crea1ture obtains warniag
of' approacbing da-nger, and instantly withidraws itself.
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Froni beincath the crescentic lophophore the alimentary canal
haugs, %vliich presents the folloingi parts for observation :the
epistome, a valve-like projection overlianging lhe îuouth, the
oe.s0 1 )hagus or thî'oat. the stonliacli, intestinle and anmis.

The epistoiine is a tongue-likc orgaîti arisinig at, tic junection of
the inner -inis of the lophophore, and serves asa, valvuilar pro-
tection for the niouth. Lt possesses a set of muscles by wIîich it
eaui bc readily inoved and jerks up and doîvu vcry frcqueintly. Lt
appears to kcep iuaterials ii flhc tliroat ratxer tliaii preve t thie
entrance of aiytliing obiioxious. Like thie tentacles it is covered
iwitlî cili;î. Ail the parts about the region of* the espistoine, have
a dark rose-rcd eolor, and this gives a, peculiar brillianey to thec
aniiials A ouwat fne-saped inoutlî leads direebly into

the oopau.a short colorless tube, whlîi widens sliglîtly as it
des:cends. AL valve-likec coiistruetioil sep-trates it froin the
stoinacli, into whîielî, ts ,ooni as the oesophagus is full, the food is
expelled by thie eontîactioti ol the nîîuseular walls.

TIhîe stfîalî rnis an elongatcd tuibular cavity in) iwhicli the,
food is :ubjieet to a eoiîstanît peristaltie action durng tic pro-
ces: of digestion. l'le liiiiiir memîîbrane is plicatcd anid the
celîs upôu i the folds aie of a broiviî colon, Coli taîiiiig a fluid wliicli
Prof. Alliîîaîî regards as a biliary secretion. The inîtestine or
eoeeuin is a Ahort broad cavity separaîed fnoîîî stoîinacl by a valve,
atîd placed parallel to tie oesoplîagus, opciiig, by ani aia1 orifice

iiîîîucdiately beneath the lophophiore. The utidigested îcsid ue
ol ic foodI is gradually pusii lîouglîI the coecal valve and dis-
tenîds tic iîîtestiîiw anid is expelled by the coiîtraetioiî of the coecal
Walls mid cariid aiway by tie acticti of' tie cilia, of* the tentaes.
Fnolî ic he1rer part of* the Sionuacli a, Cord-likec proess, the
futiieluls, cxtcnds. anîd Conmets it Nviîl the bottoin of' tie coe-
noeeiuîîî.

ieie is no (lfiiiite cireulatoîy 53'abtcîi ilu thec Polyzo;î. A
eolor-le.ss fiuid bathes the itcneior of* the coeiîcoeiuîun and t.hc peri-
gastî-ic eavity. By thec aetion of' the cilia wlîici huie Uic initenior
of the cSneîieuni cuirenîs aie ertcatcd wilîi aie i-endcred evident
by Uie miîall 1 îartichcs carvicd rounîd.

le:spiraztioii is probably' c:îrricd on by thîe eilia eoverng the
tcntaIcles, but ouir kîîowlcdge of' tlis funictioti is cxtrculicly
shiglît.

The nervous systeni of the fncshî-waitcr I>ohyzoa is reprcsented
by a. defiîîite ganglion whlîih lies in the neighiborliood of the
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oesoplîagus. immcdi;îtcly bclow thc epistonie. It is easily scen in
Pctinatclla ai( prosents eurious co enit-tioiis and expansions.
By theFe the position of' thc titiaýs i., ultercd. somietimes approacli-
in- nearer the oopgnat others bcing ini the hollow of the
epistoîne. Nerve braniches may bc seen procceding fr-om thtis
gang(lion) ehlicfly towartls tile epîtonîu a11m tentacles.

T1he ino1setilar systein is %weli dcvelopetl nndic the mnuscles fornm
cîther sphincteris or coacdbranches. A (effitite sphincter
surrotinds the orifices of' the ecoocnîîîii aînd closes theni tightiy
whcn the poiyp-s aie rctracted, aeaîg ;îan l'or their pro-
trusion. The longitudinal bands arise fioni hic base of the
coenoceium, anîd passiuîg up are dist.ribiited in thrc different
localities, oui the stomîmaci, flhc base of' thie lophiophore, and the
tentacles, and are called recspcctivcly the gatilophiophorie
ind brachîial retrac1tions. I3y the actionî of' these muscles flhc
littie animal can bc iuîstantauîcously ii drawnvi, and hie sphincter
clositig efectu;îhly slîields tîmenu fioui injury anîd attack. Othier
miuscles arc desýcribcd by IIyat ajîd Allînar, ini connection with
the epistoine and cîidocyst.

Tlîe Phyiaetolcenîiata are rcproduccd by buddirîg anîd truc ovu-
lation. Front the side oF tlîc polyps buAls arise %vhich dcvclope
into mature {brins aud iii titis w'ay tHc colonies are increased.
.Another nîctlod of budding rcsults in thec production of frce
gcmUîiii or sta.tobhist.s, whieh arise Crom the funiculus. These
present a lîorny slîcath, usually dark brown in colour, aînd
an «MMulus or margin, whîich in soute species is providcd with
spines. fuit I>ctiuatella, tlîe spines îîumber froîn 12-20, iu
Cristatella there is a- double roîv, one shorter, the other
longer, 50-60 in ail, anîd thc cxtreuîîitics arc furuishced witlî from
4-6 hooklets. Thme statoblasts float on tic surface of* thc watcr
and the arnicd ones g-et cntangled in the wEeds.

The mthîod of production of'tiuue ova ivas first dc.scribed by
Aliman. They originate in a bud-like imass ut thi upper side of
the eudocyst aud are f'ertiti7cd by sperîuaiztozoa, the testicles bcbg-Z
an offshoot from tîme funiculus.

lIn Uhc genus Plumatellu I havc dcteriiiincd thrc Cunadian
species, arefliusa, vî&1Ca,ý and diffusa. Tlîc members of this
genus have dendritie, plant-like ceoecia, Nvlieh are firmily at-
tacecd te thc surfaice of submerzrcd twigs, stones and watcr-
plants. The coenoeeium is coxnposcd of littie hollow branched
tubules, divided il.îto colIs, froua the apex of which the littIe polyp
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protrudes, wvhilo at the other end it is ini commîunication with the
parent polyzon. Tite bransches are getierally :îttaehc)d aloîig
the greater part of' thcir lcngth, thougli soniet inies, aîs ini this
specîrnen of P. ar-etus, îhecy are free iii ncarly te wlîele
extent. The color is owing to the ectocyst tvhiclh whcn first
sccrctcd is thin and jelly like but Scion becoînles Conisistent, and at
list dark brown. TIhe endoey-st lies iminediatcly within this
and is eontinuous througliout the siy-stet of' branches.

The species of this trenus airc widely distributcd tlîrougheult
Canada iii the quiet piondcs and mai-shcs attached to twicys, sîîb-
nicrged legs anîd iu under surilice of the leav'es of Uic water-
Eily.

Thec Criýt;atcllidîe, the mîost lîiglîly oî'ganizcd of Uhc Polyzoa,
]lave a locomotive cenoeîuma. Thiere arc two Anierican species
C. IdSu and C. olphtidioidlea. 'The one whlîih I have studicd liere
conf'ornîs te the latter, as deseribed by 1Iyatt, in both statoblasts
and nuliber of* tentacles. It is net liearly so conmn as the otlier
forins. I hiave on several occasions tmet iUa the statoblasts in

gaîrîgbut ]lave neyer found the polyp exeept iii the sinali
lakes tiear Ulic suniner î'csidece of' Mr G. W. Stephiens, iii the
Counity cfMakione Quebec. In Lac Rouge, the rocks at
water's edge, at about the depth c ollui- one to two lct presentcd
numeroîîs specinîcus about an) inîch and a. hial to two inches in
]engt and onc.thîird e? an inch iii brcadtlî. TUhe inovenîcut was
slow, in those wlîil Il Observcd iii a1 samaîl basin, net more thtan an.
incli iii thie '24 heurs. Thea statoblaists3 differ f'ront tîtose cf Pec-
tinatella in possessing a. double row of hiookilets witli frein twvo to
six points.

NOTF.-I have reccjved froin thie l~~.Tienas Hliieks, the dis-
tinguished authority on B3ritisha Polyi.oa, a reprint froni tlcietials
andI Magazine of Natural 11istoryv for- Marcli, 1880, clntitlcd -'on a
suppoed Pterebruîchiaitc Plyzoun fronti Canîada.- It is; based oit a
communication front bis father, the late Professer Jlincics, (>1 'i'oontc
UJniversity, iii îhich a short accomnt is giveni of a tiolyzooti fouind on
a sunken boat iii the llitnber river, near Toronto. According te the
description cgthe tentacles, instc:ad of bcitîg (lisposc(1 inat herse-shc
figure an(1 fornîing a centittucus series, as in the orditiary frcshl-wtater
species, are borne on tweo distinct ercet lobes, whichi arc scparatcd at
the base," tlic arranîgemient nîet with iii t Ptcrolmranchiiate Polyzoca.
At the date cf Profcsser Hincks' letter, Dec. 1868, 1 ivas a student in
blis Natural History classes, anid during tc aututan cf 68 liad oftcn
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takeul iia specilliens of' variolns sorts, ami, alliong themi a mlass of Pec-
tiiatella, wvhiel, 1 lad foilnd ini ail 01(1 stibmrcigedl barge near tlic
xnoutlî of the Humîiber. I reiiexber the far't vcry distinctly, as$ it 'vas
flic Iirst speclimn of Pec i natel la whîli 1 lid fîtud titi car Toronto,
anîd Professor Il iliîks tuîlz a greaÉ l jterest iti il. as lie liail not mlet

witî -. 11Y fresli-nier I'olvzoa ini Cliada. Cmnîld this hasve beenl the
speejinlen ? IL is .1 ('aril1u Coiliéideice, to say the Icasi, and perhaps
in a look tliitouiglitlit' M usent»i of thec Utivurcsity *teli specitacui inliglit
bc fouuld, and tlic statolîlasts w'oll li. suilliciul to <li'Ci(IC the (pies-
tioti. L'rofc'ssor Ilinieka gives a sizet('li of tli' lolihouliore aui it ishlard
to thialk that lie Volild have bec»i tki as lit- mins an unusually
sillftil observer. Thte siibiiicrgcdl barge Nvas for inaîîy ycars a favorite

col lectillg -romîîd, nd ini soînle seilsois pectillatella wîas i'cry abuni-
dant i» the quiet Nvater inside of it.

ON CERTALN PARASITES IN TRE BLOOD OF THIE
FitOG.*,

Bx WILLIANI OSi.Et, M.b., MRCP1 L~î

Fettlit at the Royal IMieicrotic:l Sîîciety of Lotiffin. l>resideat of te Mliero-
scoîuc:il sociely of' .Mîiitrc;i, P>îoféèýsor of lthe Iii.atititte8 ut, Meldicino,
1)le!Gili University.

Tri my Praeîleal Iilistology ei,îss, duriig the iiter of' 1881-82,
whiie the studetîts %veie wvork'ittg at. tire blood or te fr-og

(iman illuiens), I iioticed iii oie of' fle slides a rema~rkabie
body iik'e aî flaigelîte iiilu.,oriatîi. I thouglit that it ivas oee
\Vhielt 1aid got itîto te blood at thUc e of' wiflidrawai, front the
ivateî' oit tlue %eb of* the 1,ot. IMeeting- wiih ex;itiipies in te
stides of' several othite> stnihtîs, illy aittenition %vas aptiu directed

to ih, and 1 madie several kecisaiid wroto down the f'ollowingý,
description:, Fiîieiy gt'tituIlr pr-otophistîie body, soiiiewhiat
triangulari'ii Aiape, about lte size ot a colrI rpusc 1~~le. TIhe
narrlow enîd is pit'oitîed ito a eiiuin, Mlle the other pt-e.senLs
a br-oad band of' mapidly uiidulaitigiý protopi i-stit, %viiieli ait one
angle is pî'oloiiged into a liî Iasi-hike preeess. The un-

dulatitîg frtie nd the cilia ilec in eoiustant mîotiotn. ri viîîg
the i.ipjtcartane of' rapid wam:e lasii roui cite corner' to te
othet', the w'aves of' protoplasxî gradu-iliy iticrea>i'l n lencîgthi
and tenuity until tiîey hîave' the :îppearanee of pt'ojecting cillia.

Iteud luefore the Miýoitrt'l 'Microscopical Society.
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No ncleus can bc cen. Thougli in constant action no cha4nge of
locality takes place." Fig. 1.

On looking up the subjeet 1 found thait the, littUe organismn was
the T>ypunoso»wc sanquinis whichi had bcrî described originally
by Gruby as an enitozoon in thre blood of' frogs, and by Ray
Lankester (flot at the tinie kntowiinîg Gruby's observations) as

Udduthe type or a niev ' groip of' Infusoria.
Thou-gh a trifling litlte objeet it possesses censiderable intercst

as thecre is stili a doubt concernîjoir its real nature and Uhe move-
ment which it displays is untusua-l, beinîg neitiier the slow, crcep-
ing rhlizopodail motion, nor yet truly ciliary. Minute protoplasinic
organ isais usually display onc or other of' the.se types of inove-
mient, but in the objcct under censideration, there is a peculiar
wavy undulation alnîg crne iain.iý,i of the ereature togrethier wvitli

aasirgvibratile action. Studying thi marg-in under a hiigli
power a raipidly succccding series of' waves is seen to pass froru
one side to the othier, ineceasinîg iii lcngthi until at one corner the
wave is extended into a lengîhecned ciliuin rescimbling Uhe wvhip-
like flagelluni cf' an irîfusorian. InthiUe specimiens %vliichl I
exarnined the unduladeins always passed i one direction anîd it
appearcd as if frin the tips etf any of the waves the protoplasin
eould bc extendcd iet cilia, though1 uSUAlly enly those at One
end presented thein. It is this latter featurc, tegether with the
pecuhiar wavy eha-zracter of' thre motion thazt gives Uhecereature a
special interest and uiakes it quite an exeeptional one ainioUg
oriranisms cf its class. A fine hazir-like, extension frein the nar-
row end was ise in constanit motion and appeared te vary con-
siderably in lcngthi, ais if it were only a delicate process cf the
protopismn, ind, unlike a truc diiun, capable of elongation or
retraction. 1 kept ene urider observaitioni for over an heur, during
whiehi timie tie niovenients kept up, but got slower toNvards the
close. The undulatery motion at last ceased, but tie tail-likeP
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projection and the flagdiiz at the ii;rgin of' the broad end
continucd to inove (the appearance, i representcd at fig., 2.)

and were evident after inothin lîad coased. Trhis vrould flivor
the view that these i;occss;cs fioe: cîlaz."* aîd tint mierely tett-
porary extetîsions ni' the protoplasîu, tlînngh the reina:rkuble
nianner inii whel the cilla %veie extended aiid retrapted shoivs
thaï. they ivere iot siutilar iti atil respects to tue chia, of Inifusoria
or of MaOiUS atiMA Coles P>î&smn- Lankester sZpe1ks ni' it as
ia nothlirs iiiinsorùui. elîrscly ;llîed tu plîîd~ f'roîn which,

liowever. it diflais esseutially. un~ vell as Ernîti Jn/ie.çria cUeata
gcneraly in paîsesiîg un c»?a. Gruby described it as a para-
sitic entozi'.u, wlîile Siebold ;*states iat it. s tint ant indepen-
dent rznsîî b ut simnply ani undulatiîig membrane swiming
irecy. Dr. Gaule thas admnciad soite r:îther startling views

concerniîî. tliis Hitle body vh*ili lie belicves originates ini, or is a

tlsrfol.îîaîinî of aî eonls blod eoMpusIe Ife meats that on
the warn stage the procebs ncîvcsor n1 ho ite blond cor-
puscle into the~ M':, uisw ay be readily f'nllnwcda alla takzes
place by tie dtVO0lopneut at oiue inargi1i n1i a vibratile 0cililumn and
a rapidly, uiidulating îîîeîibri'aîe. Ife recogîîized four no- five

rypoe- of* these traîîsfnrilled blond)f corpsles alla calls them
,,lVtini;tcyter'. Tley* inuy leturli tu thecir nri-.ina1 corpuscular
condition. 1 have tried to 1fbllnw the(!:e obser'vationis of Gatule
but ivithntut suces aid adhîcnŽ to duc opiniioni that we )lave to
deal herc wvithî a iniute prithte iffiiitie-- aind lire lîistory of
whiuh have yet to be woikced out. They wvere tint abitndant in

the blond ni' inly V a ad wveî' olily mtet with in twn. I have
nuit iouîd theni Uds scasoti in anç of' t he F*r&u.5 in uy tanks.

Thtis ssinn ny atwteîtoi %va ealled by a1 nîcitiber of'i uy Fis-
r.ology class to wvhat lie thotnglt, %vas a pectiliarly elongated white

CoTrpude iniilite fruoLr's blond, but whichi I rcninized as :unlother

j Arvlà. L. Anat. nl. PyMLîvil (PIy. Abt.) ISSU.
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parasitie forai. Vie blood cxaninced by the stu-denit on that day
was taken froîin two bull frogs (Rana Muiins), but only on(-
containcd the parasites. The ovanismn presents the following
uliaracters: :-Body an clongatcd oval, sausage-sliaped. ends Coni-
cal. one soinîtinies narrow and prolouged. Lengtli ,.oiii(wliat
mlore th:-n haWf a red corpuscle. The protophisin is lioîîîogetieous
and more tranislucent tlîan thiat of colorless corpuseos and show
two or more sînall central vacuoles (?) w;tit a fiew granule.
Movonients slow a creeping, acconîpaiiied by auî ocCa-sional
bend or twi,: of tXe body, gro on at ordinary tcmperature ; a
littie acceleratcd but not aktered in charactor on the watrin sta~.iL
'J'lie tail-like eud though produced does îîot termnate in a1 cilinii.

This para.site was originally figîîred by Ray Latnkesir. %vleni
deseribinir the Und ulina (Tyinsna)but hoe bias only rccently,
in the Qurrrq.ouenl o/*1eî.ç,hu Scc7ce, or .Tanuîarv.
1882, givena: fülI description of' it. and cstablishied its position.
Ile c:îlls itfepidusrngu. Dr. Gaule, of Leipzie. linis
stuidicd tjee bodies and lias corni to conclusions as rnakbt
as tiiose ai whlîi lie arrivcd econccrningr'zreooue Ho
cails theni -- Wurniiclîenl,'* tril and beliovos, that tliev are

protoplasnici portions of the corpuseles of tho blood ivilîi assumel(
an elongatcd for-ni andi display inoveiiite. Hec lias foun(l tueni
wvithin the colis not only of' tic blood but of thie spleen, kidncy
ani liver andi lias seen them penietratc, and enter blood CorpuScees-
by their active nioveinent.

D)r. fLaîkester shows vcry clearly tliat these org....îlisîns are
t ruly parasites belongig to theGQarnio or Sprimon.;i tiios*
lowly protozoal forais, iii;iy of whieli at.sane time oftiii exisi.-
ence arc parasitie in the initerior of' oeIls. Ilc suggcests thaîit it is
-t yoing staige and Uic more devcloped or Grcgarini'ori condition.
of'ltue parasite exists in soine part of the body of' dic frog. Hce
points out tîtat these bodies li;ivc a strikiîg rccibaieto
tiiose figured hy Licbcrkiin: as çpores or M. cudo.îîavicula t'roîî
V 0 1.. Y No. .
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the kidney of the frog. Within the colls they eau best be scen
on the addition of sait solution 3%. 1 have found, after trying
a nuxnber of solutions, that Pilocarpin brin-s tliem out
very clearly. In one frog the rcd corpuseles contairicd, in addi-
tion to the Drepanidia, sinallcr irregular masses, fig 4.

In blood lioin a sinall froýg they wcre vcry abundaut, aud couid
be seen well witlout any re.,'rctt Fige 5 a represents a cor-
puscle with one inside whichi tr îvelled round the ccli four or
five tîmes, and thon inicgratcd froin it as ,zlown at Figs. 5 b
and c. This curious phenoioenou was witncsscd several timets,
and did flot scem to injure the corpusclos vcry much, some pre.
senting no trac e of the point o? exit, others a slight depression.

[Vol. 1.410
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PRELIMINARY NOTICEi, 0F Nll,' T  FOSSILS FROM
TH-E LOWER CARBONIFEMOUS LIMESTONES 0F
NOVA SCOTIA AND iNEWFOUNDILND.

L'y J. W. ])Awso\s. LL.D., FIL.S.

The following are speciniens firoî the collections of Dr. Dawson,
nmade ini Nova Scotia and 110w iii the Peter liedpath Museuin,
and iwhich are citler undescribed or serve fhrther to ihistrate,
spccies deseribed iii the,:uhr Acatdiaî Gcologry

DISCITES HAItTT[, DAWSON.

fGloersJart6, Acaidi;mti Geoloýgy.]

The, or-iginal description of' this species ini Acadian G ology
(page 311) %vas based on a ,pechnenî showisig the outer or body
chaniber 01113' and tlîis froîîî itsz forni wvas at the tinte (1568)
supposed to bc re1ierable, to the genus Gp)oc<'ra's. I hîave, how-
ever, recently eollcted at Brookfield additional spIeciniiens, whlîih
throw nciv liglit on its structure atnd afinities,. The, species inay
now bc deseribed as fb)llows.

Form discoidal. apparently with am opesi ujubilicus. Wlîorls
witlî the dorsal1 side fIat or nrearly >:o. This fiat spc is sepa-
rated on eaeh side, by a sliallow fiiirrow froin a strong Lîtero-
dorsal ridge, and this by a îbroader shazllow depression froni the,
umnbilical ridgc, whichi in sonie spcciinens sce to bc divided
into, two by aî very slight inedial deprcsscd line. Siplhunele
suiall and sub-central, bein- nearer the dorsal thanî the v'entral
side; .septa slightly angulated at. t.he, latero-dorsal ridge. Body-
ehamaber witlî sligilit transverse rugae. Aperture projecting ut
the Jarero-dorsal ridge and reccding at, the unibilieal rid-ze into a
deep sinus. Diaincter of largcst 'S)eiieni, app.irently aduit, 2.5i
centimnetres.

This species inay be eoîaparcd with iautiffs ( 'cawttodiscis)
trisculcatuis M. & W. (Mlinois Report, Vol. IL) or withl K.
(Discls) sulcatus, Sby. As the characters on ivhieh the first
nauied authors rely flor separating ilîcir genus Trcmutodliscus
froni Discit.s are soniewhat vague and scarccly apply to the pro-

No. 7.]
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sent species, I think it wvell to place it in the genius or sub-gcnus
I>iscites of' ià(Co3y; reînarking. hiow'ever, that it imighit be in>-
eluded in 'Jrcm'zodiseuse should x.ha:t sub-entis bc sustained.

LOXONEM~A CALtA, S.N.

Sh1ell suxal, elen-ate. muIièc flolisliel and 5l1inilg? volutions
about eiglit regularly cuîIved and nma'ked by about thirty thin
vertical î'iches crossing the whole ef Qach volution. Aperture
apparently regularly oval. Len-th 7 milliîeters, breadthi at
second turn 2 înilliînerres. It sonmewhat resemnbles a species
figured but not n:,ned iii WVoi-thent'. Illinois Reports, Vol. V,
Plate XXIX, figr. 3.

This beautiful little :hell was lfound by 'Mr. W. Gurley, of
Da1iville, Illinois, ini specixnens of )inmest>ne front Windsor, Nova
Seotia, and iras by juin kit'd en,] nienŽ te the writer.

1>LVUROrOMAIuA ACADICA, S.N.

Soinewliat elnatvolutions ifour, nearly horizontal at the
suture auJ beudimug downward at a, right angle, giving thein a

sqare :iection, espceially in the loiver volutions. On the body
%vliorl the angle betivectu the upper and lateral surfaces foris a
distinct ridge. Surtae etherwise quite snxeoth. Length 4
inillinictres. lÀ. is allied to JP. Chcestceasiýis of Mek and Worflheu
and te P. altiv;ifi'I' )leCOY.

Frein eollctioxns mnade bv 1>'ofl* H-art. at Windsor, Nova
Seotia.

SA~NOUxNOiITES Bi3îuu(hîCIELDIANUS, SN

-Imong my speelunens Jrein the iLower Carboniferous Lime-
stones of Nova Scotia, Lucre have been fior inany years casts and
fragments of a bivalve sieli of' the above genus, but tee imuper-
feet for description, lu a menet visit te Brookfield I obtained
botter speeliiens, am) nowv venture te deseribe the species as
follows :

Shieli more than Lwicc as large as wide, anterior end regularly
roundcd, Ilixigc une straigit, ventral Une slightly and regularly
curved, posterier end sub-trnate. An oblique ridge extends
frein the bcak te the latero-posterior angle. lu front of' this
ridge thxe sides arc iiuarked 'vitli unequal concentrie ridges of
grewth, bchind it the surface is smooth, but iu well-proerved
-specimens Shows twe sîcuder longitudinal ridges dividing thxe
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trangular spflce into tliree equal parts. Therc arc indications
of a slighit internai transverse nib near the anterior end, suggcest-
ing affinities withi King's genus P1europhoits. Jt is nearly
allied to S. 2plic«tkis of' MeCoy. Lengtli o? the largest speennean
3.5 centimectres.

Lom'er Carboniferous Liaiestoncs at Brookfield and Windsor.

A\V ICUi.0O POTEF,- EL% L (var. dena)

Iu deseribing the Aviculopeeteiis of' the Lower Carboniflerous
(Acadian Geology, pl). 305 to 307), 1 have iaientioned specimens
rescmbling . 4 Lyli, but larger and more coar-scly markcd,
and whicbi I comupared witbi A. pli;C1111s o!» Sowcrby. Many
additional spcins o? these shielis, collected Promi timie to time,
appear to shiow gradations conmeeting thein with flhe typieni A.
.Lycll;, whiehi they perfeetly resemible iu general form and. general
style of markings, but differ iu larger size and ina baving broader
ribs, nodose rather thanl squaîmous, aud generaUly showing toward
the cdge, alternations o? coarser and finer ribs. The larger andxuiorc
characteristie speelmenus o? this foriii îuight rcadily be eonsidered
distinct; but intermiediate l'ormns sceum to show that there is nio
specifie distinction. My best speehuens are froni the limestones
of B3rookfield and the Shiubenacadie.

BEîtENICEA I.-SUET.i%, S. N.

Group of' cells ovai, about one millimietre in lengtb and somne-
whiat raiscdl in the centre; on flie dorsal valve o? aslhclI of 4tlqps
.subtilita. Oeils round, spirally arrang-cd, somnewbiat oblique to
the surface. Spaces bctwcen celis granular. About feu celîs in
tie icngtli of the group.

Etierustiag 11boiyzo<. o? this kind appear to be rare iii Uhe Car-
bonif'crous limestones o? Nova Scotia. T1he present species oceurs
in Prof' 11-artt's collection fromn Windsor.

MEMASTROMA lýAMILNOSUM,1 S.N.

Broadly cxpanded layers about one mnillimectre laien cs
and twvo inillimectres or more apart. Eaeh layer eousists of a
double membrane, beset witlb muerous spicules pointing inwards
and looking like m~o bruslies fca Ca h ier. The membranes
are pcnetrated by openings or osciula, and appear to be porous or
reticulate ln thecir substance and t.o bave cellular thiekcenings ln
places, giving thein a peculiar appearance. 'fli layers; sometimes

No. 7.] 4 ].),
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thoughl rarely unite, and are sonretinies, not continuous Mien
seeln in section ; this appearance bcbug perliaps produced by
large opcnitigS or spaccs. In cadli layer the ends of' the opposing
spicules are sometimes iii contact, sonuetinies separated by a space,
cmpty or filled with caleite. The iutervals betwveen the layers
are oecupied by organie limestone, eonsisting of small 3hells and
fra(rnients of shells and corals. As inany as twelve or thirteen
layers arc sometinies superimposed, and thecir horizontal extent
sezas to amounit to a foot or more. The layers have a deep
brown color, wlîile the enclosing limiestone is of a lighit gray tint.

This reînark-able body was found in the fosýsiliferous liniestone
of Brookfield, in patches parallel witlh the stratification, and at
first ihtresembled a coarse Mir<apru Ven sliced and
examIiined under the icroscope, it prescats the appearance above
deseribed The membranes ref'crred tQ, front their deep brown
color would sem to have been o? a horny or chitinous chiaracter.
They are sornetimies bent and foldcd, as if by pressure, aind
appears to hiave been of a flexible and toughi eonsisteney.
The spieules conneceted with it, iW really organie, would seecn Vo
hiave bcen sut in the nicnabrane, and to have bcen corneous rather
than silicomou. 1 have, h1owevcr, no absolute ccrtainity Qit these
apparent spicules may notbe ratier the cifeet of prisiatic crystals
o? caileareous spar penetrating a soft animal inatter and inrpress-
in- on it their own structure. If the spicules are rcally orgamec,
thre structure must bc o? the nature o? a spouge. If otherwise, it
niust have consistcd of' double iiienbranous layers ecelosing be-
twecn thora a softer og nira tter and suficienvly firîn Vo retalîr
their fbri tili filcd in with calcareous fragments. Unless the
structure was o? vc-etable ori!.rin, whieh I do Dot thmnk Iikcely,
it was prob-ably a Protozoani of sottie kind. In citirer case it is
different froni any flossil hithecrto, floiîd in the Lower Cariboitifer-
ous limiestones of' Nova Scoti.

The folowiîîg species are contained in hiine.stonje Eroii Port-
-tu-Port and other places in St. Georýgc's Bay. Newl'oundlantd,
collceted by Dr. Rlobert Bell aiid Mr'. P. Patterson, aud now in
thre Peter Ilcdpathi 'Mnseur. The lirnestonie is similar litholog'i-
cally Vo that, o? Bî'ookfield, WVindsor, anrd othier placos in NovaII
Seotia, and thicgi-cater p)art of* the flossils are conauron to New-
foundland and Nova Scotia.

414 [Vol. X.
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SERPUJITES MURRAYI, S.N.

Tube cylindrical, slightly eurved in the part preserved, snxooth,
with indications of a thin sheil. Diameter of largcst specimnen 14
millimetres et the larger end and Il nilîlimetres et the smaller
cnd. L~eu-th 10 centimetres. Several fragmients of' mmaller
size inay belong to young individuals or to the terminal portions
of aduits.

This tubular cast, destitute as it is of the outer sheil, can
searcely be referred with certainty te the serpuloe. It might
have belonged to a mollusk; but in the mieau tixue mnay be pro-
visionally ref'erred to Ser.pidites. The specimiens arc from Dr.
Bell's collection at Port-au-Port. Dedieated to Alex. Murray,
O.MI.G., F.G.S.; Direetor of the Ocologîcal Survey of Newfound-
land.

.)ACatOCIIEILus TEFULINOVICUS, S.N.

Sheli conical in l'orin, wvitli five volutions strongly shouldered
and with deep suture, eaeh turn becomning one-third smaller
than that below. Lower volutions eachi iith 12 to 13 vertical
ribs, more strongly inarked at the suture and fading below.
Aperture ovate, rounded in front, sliglxtly angled behiind. Uni-
bîlicus sinail. Lengtl 8 mullimetres.

Very abundant in some speeimens iu Dr. Bell's collections
Proin St. George's B ay. A littie sheli found vcry abundantly et
Pugwash, Nova Scotia, and referred in Acadian Geolog (p. 309)
te the genus PTurbu, probably belongs this genus. Lt differs from
the present species in hiaving as iiiany as twenty folds in the
suture.

PTER0NITES GAYENSIS (Var. orniatl£S).

Generil form of shell similar te that of Pt. Ga11ensis (Acadian
Gcolog y p. 301), but differs lu its somnewliat largr size and in
the ornemientation of the wholc sheil with delicate raised concen-
trio lines instead of obscure rounded wrinkles. The left beak is
considerably more proininent than the right, tlie Ixinge line slightly
curved inward, and the ridge ailong it well inarked. Length of
sheli one centinictre. Port-au-Port, Ncwfoundland, collections of
Dr. Bell and M\r. Paterson.

should have been disposed to, regard this slieli as a distinct
species, but for the faet that there is a probability that the Gay's
River specimeons have lost their fluer ornamentation, and that
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several of the shieils comnion to Newfoundland and Nova Scotia
shlowv a lariger size and botter developictit i the more northern
locality.

Witli the :îbove species are the ifollowiing, alr-cacly describcd in
Acadiati GeolOuy, as found in thte Lower Carbonifècrous of Nova

~s¶e".idies amilif/uts, D)awson.
11» < a 1) jlui cost>S<t, Do.

A viculopec(cît I)ebeitianu.li, Do.
])(Icel/a iliq hiNuxst.

!!rôaPl.saccu lus, M'artin.

Prorlluctns.cflrtjelts Martini.
M. Corit, D\.)rbigny.
1strpto rîl eh u c/renisa Ph Illips.
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ALPINE FLORA OF TH[E PROVINCE 0F QJBO

J3y J. A. A î.1î.-, Newv Iaveji, Con ni.

In the Stiulenr nof' 181 1 joinied a p-1rty whlîi visited thic
e:istcrni portion o't the Slhicksioek Mounitaiis, in Gaspé~ County.
.Alhough onily abolit, 4000 feet high, tliese nînînîtains have a
mnore extensive treeless area tItan te White Mýoun)taints, and
lutin pateltes of' snnw reitined on tltei at the bcginingii of'
August. Bclow is irivemi a list, of'soîne of' thecir plants, and of' a
few f*roxti the ,(itt ,htnrc of' the Lower St. L~aw'rence. The wil-
Iows wcre nanted by Mir. Bebb, soute of'the grasses by Dr. Vasey,
and soie oU the other planîts by ÏN r. %Waùsoii.

The ' olloingý were eollected on1 Mout Albert:-

1111itaîttiuluis Afinis, 11. Br. v'ar. Iciocarpus, '.Lrautv.
Arabis alpinia, L.
Vio<la palustrîs, L.
Silene aeaitlis, L.
iLycehnis alpnn:î. L.
Arena ri a aricae;. Stev'.
A. veria L.
A. verria. L. val'. Iîirta, Wtts.
A v'ernia, b. var. rubellm, Ilook.
Sibbzildia 1)rneUutbetts, L.

Pansii otzebtici, Chant. and Sehil.
]Cpilobiiuîn origanifloliiunî, Jiaxn.
Solidatgo Virga,.atirea. J. var. alpinia. Bigel.
Goaphall.lin in sylva tictint. Ji. vai.rgcn. Gutn.
Arnica mollis, Iook.
Nabalus nisý, D. C.
Vaîeejîi tu M»5) t Sti x.

.V. ovalifoljuil, Smnith.
V. Uligniosuin,ý L.
Are;to.st.pliylos alpina, Spreng.
Cassiope hiyptioide.. Don.
Br-yat.tlius taxiflolius, Gray.
Rhododendron Lapponicunt, Walîl.
boiseleuria procunîbens, I)csv.
Pyrola sceunda, L. var. puînil:it, Paine.
IDiapensi;t Japponica, L.
Armnenia vulgaris, Willd.

'VOL. X. No. 7.
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Veronica alpina, IL.
Custilicia pailida, Kun Lb. var. septen trionalis, Gray.
Oxyria, digyna, Caznpdera.
Coînandra livida, Richardson.
BeLula giarîduiosa, Mlx.
Salix arctica, Br. var'. Brownii, Anders.
S. cliorophlla, Anders.
S. Cuticri, Tuckerin.
S. descrtortini, Richards.
S. lierbaceal IL.
Juîîiportîs comnîunis, JL. var. alpina, L.
Gooclycra ilenziesii, Lindi.
Juticuis trifidus, L.
Scirpuis espitosus. IL.
Briopliornil russeoluin) ,Fr.
Cam,~ 1ri~II, Good.

C. sil-poidea. 1%.
1>hleumï aiini, IL.
Poa alpina, IL,
Festuca scabreflla, Torr.
Airîa, a iOi)urptirea, Wahl.

IIicrochloa alpiîîa, Rovin. and Schui.

Pellaea, dejisa, IIook.
Aslcîliii vi ride, FI uds.
Aspidinîîî :eia(un, Siwz. var. Braunli, Kochi.
A. acuicatim), Swz. var. scopulinuin, Raton.
Aj. fr-aransj), Swz.
C3 'stopteris mon fana, lcrnih.
JLycopodiuiu :ipitîunî, Ji.

ILycopodiînii Se!ago, IL.
Sciagineila sciaginioides, ILink.

Table-topp~ed Mountain affords in addition:
»raba ajndr-oSacca, Wai.
Ccrastiuîî îryum Vil].
ILoniccra1 involucrata, Banks.
Salîx argyrocarpa, Anîders.
S. veStita, Purshi.
Luzula arcuata, Moyer.
Carex rariflora, Smnith.
(Jaiazna<rostis ILangsdocffii, Trin.
Woods5ia gLibella, R. iBr.
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Some northern plants occur botit on the coast andi mnotntains, as

Arteinisia, canadenisis, ihx

Polygonuin viviplrumn, L
Carex :xtr:mta, L.
C. Capillaris, L.,
C. voginata, Tausch.

Thie following grow on the shores of' the Ste. Amie River.

Aneinone, 1arviflora, Mx.
IDryas octopetala, L. var. Drumnnondii, Watson.
Solidag«,o bicol ox, L. v'ar. concolor.
Graphephorumu nclicoides, Beauv.
Poa caesia, Smnith.
Wroodsia, hype'bom'ca, IR. Bm'.

Near Ste. Anne des Monts on the eoast wcrc found:

Stellaria longripes Goldic. var'. Ediwaridsii, Watson.
?dontia folitmn:1,.
Parnmssia parviflora, iD. C.
Ilippuris mnaritînma, I-Icflenius.
Arnica alpinm, Murray
Gentiana Aniarclia, L. var. acuta, H-ook. f.
Pleurogyne rotata, Griscb.
Spirathes Rloianzoviana, Chiani.
Zygadenus glacus, ±Nutt.
Carex cgynocr.ites, Wornisk.

Near ?Matane wcm'e collectcd:
Astragalus oroboides, Horiieni. var. Arnericanus, Gray.
Epilobiuni latif'oliunx, L.
Pedicularis palustris, L. var. Wlamsviana, Bunge.
Plantago eriopoda, Torr.
Rumex salicif'oliu., Wciinx.
Blysmus ruf'us Link.
Carex norvegica, ch.
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THSl GEOLOGY OF PORT HIENRiY, NJiAV YORKý--.*
By T. Simcay IIUNT LL.D. F.RS

Port Ii1cory, iii E"Ssex ebunty, is wdi l kilowii as a Iocality
*wcothe ighblly inclined JLaturcntian gneisscs, withi thecir

associated liincstonie- and iron ore~s, risc froi bencatli
the neticily liorizotaLl îialmcî strata <of the Champ-
plain valley. The gneiss just above the Port Ilcnry

ironihrncespresents alternations of iighticr. feldspat-.hie and
darkecr lioiiblendie beds with others iiighly cjuartzose, and in-
cludes laycrs ni' a sulpiturous m-acrnetitc whiclh are, hiowevcr,
instiiificat ii coIa1)red with the great. deposit. of' tiiis ore
mincd at Motint Moriahi, in the v'ieinit.y. Near by is scen
a considerable bi-cxdth or' white crystailline szonmewhvat gr;hîie
liniiestonte, almig t.he eastern border of'wiih are thirec smualier
bcds of two or thrcc flct c.iceh,;or the saine rock, intcrstratificd
-withl layers of cruunlbling. gneiss.

Ilif a mile soiithward. near the tom), a quarry is openied in
a more coars.cly crystalline liinestomc, in whicli, asý seni in, 1 S77,
wcrc, miclosed irrcrmiarii masses and i;vers of the adjacent gneciss,

-soxuctiunes tr;illsVersely broken, but. scaClyepartCd, anid f'roua
two to tlmree incites iii thickniess. .ltougr1m sonictiunes inued> larger.
The liimacstonie %vas marked by Iighter amid dark-er bands, contai>-
in- more or Icss graphuite and pyrites, and ini poits beld eoar-sely
ecrystalline sphcnle and gr(cni Pyree, in lavers. Wie ha.ve liera
onc of those cases whicli led lenmons and Nlatliùr to assert the
eruptive character of* these Iiomiestones, aind it is probabiy a siti-
lar instance whicbi iateiy led an emaînent geoiogîst to descrîbe

crystalline lînmcstonces in nuis reinas oelyiîng, wnconiormnably
the gncisscs. Th le plienoonenon, iii the wrîter's opinioni, is olle
whici lie lias elsewlhere leScribCd at length, nainnely the occur-
rence ofgre-at caicareous vemmsiolles, whici lhoid the Characteristie
minerais of the adjacent iinterbedded lintiestonies, and like granitie

and metai i in-ous %,einistones, have been deposi ted fronu solutions

*This note is amii abstract of a papet meail hefore the AuicnAsSO-
diation for the Advancenuent of Science, at Sa1ratogaDk, il) AugoPIst, 1879,
.but, thrvoll., .a1 oversighlt. mot then ptublislieu. As it comtitns soine

natters of initcrcst to geoflo-gists, I sclnd the nuotc~as timen writtmu, Iwith-
ont change, to the ('di YUu,1i.i.-T S. il , Jannary, 1883.
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in the fissures of' the broken gneissic strata, and arc not unfre-
qucntly breeciated, as in the present case. These caleareous
masses are not eruptive but cndogciious. The Laurentian
rocks abound in siinilar instances. (Secondl Gécol. Sarvey of
Penni., Report E, pp. 166, 167.)

A fiew miles north from Port Hlenry the gneiss, ivith its mag-
uetites, is replaed by the, massive bedded labradoritie rocks of
the Norian series (the hypcrstliene rocks of Eninmons) witli grpeat
miasses of' titanie iron-ore, whiclî latter abonid near Westport.
Pr-of'. Hall lias described tiiese rocks as newcr and unconformiable
witlî the undcrlying gneiss; whlîi accords with tic nuiîîrous
observaiions of' thc relations of' Uîcsc tire series madle in cannada.
The N'*oî'ian eocks arc wvell (1isflaycd along the railway bctwecn
Wcstport aînd Po(rt Kent, wlîcre a. nearly coniiîuous Cuttiii- of'
about five miiles tlirougli thenii, a rouîid W illlsbîîrouglh Bay, :îffords
a g)(Ood opportuîîity for their study. Pi-of'. Leeds lias lately pub-
lh,lied aî valuable sciies of' cheiîîical anid niieroscopicail studies of
the Noriati rocks oft tis regioli.

The, l>otsdai sand-stn, the baszil nieiîibcr of thec ovcrlying
palcozoie sicîies is wcll seenl iii a railway-cutting at Port Henry.
Thie lowver beds arc massive anid eoimpaîct, dark bluisi or iron-gî'ay,
%'itli liuliter bands anid tlîiî blaekisli sîaîly layers. Dipping
gcently t0 tic nrthward, tlucy becoîîîe overlaid by tic luiglîer beds
of' thc division, w'liclî aie liught gray anid porous, and conîposcd
apparcîitly of aglutinatcd silicious grainîs, as il* dep)osited f'romn
solut.ionî, asý lonig ago reniarkcd by Prof. Hal loi-r the sinîilar
sýtrat;a of Iowa. Soîîie of' tlios tîplper layers have irregular cavi-
tics, as if 'roîin thec disappearauîce of orgaîîie rcîîains, aîîd others
exhibit nuimerous vertical cyliîîdrical inarkings difieriiig :ilike
froîîî i lie Scolithtus lincuris of thie Priiîal sand.,tone and the S.
Ganidleisis of the Potsdai of the Ot.tawa basin. Thec mark-
ings ai. Port Henîry are simiali vertical cylindrieal cavities, otten
ciglît or teîî centinietres iiiligl and about tlîrce xnilliiitrcs in
diaieter; liaviîîg a couicentric iîîterior tube or cylinder of about
two iiiilliiiictrcs external aiid onie îîîilliîîîctrc iiîtcrîal dianmeter, and
somietiîiies exliibiting~ traces of couicenitrie Iîy ers. Farther study is
uîeeded to dctcrininc the oiii of' tlîesc iiîatrkitîigs whliclî I have
elsewlivre decribcd. (Second Ceoi. Suo'uey of 1>nn., Report E,
P. 138.)

Above tliese sandstones are scen miassive layers of' an impure
dark bluish limiestone witliout observed fossils, holding ciglîteen
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per centi. of*iîi~iî anid probably icprcscn ti n± the so.c:illcd
Calci liious saiîiock v is tu krcly mi iuipuie dulînie As
scwi :îiong i he rai lway. these beds have at Mis a v'ey getite
dip tu die northward, ivhielt soonî grows steeper unitil, wlicrc
losi shliî or, a flow iuîid red flet 1roi th Uival of' gneiss. tlicy
dip tow:îrds i t ii tI an anglIe of' about sixty degrees to tho
noithwest. The ;iliiiîl4 eonîtatt e:st.w;ird dip ni' the paleoZoxe
stra tm thte catst side or the Cham iiplain n id H udson vaillys, as
a recuit or ivhiief th linewei stein tu pass bdouw the nlder anad
more crystallimie rouks, is ivell kniwi lIt is easy ta concoive
thai, laierai pressur e, [Min i th con ticîni cd' tie cart h. aceting,
upoîi irrizoîitaI zI rat i depositeil agiuiist a barrier oif' ider and
resistii iîg ocksia, accordi iig to ciruiiacs itier cause
thiîe, by thle siidiig orf lieu' edges. ta be raised up aid miade to
dip aivay rroiii ti li lder rocks (a case requeiitly ,iiet iili)-or
cisc, tic edgces reîîîaiiig fixed. the coiiipre.,sed strata beyond will
bu u1praisd inun oi ort oeRdds (wiie iiay evii bu over-turîcd>
olimci %v Idi I:îl ting, bu thlat the.; prixî late porthiOs arc iade
to dip tovvards Uic resistiîîg b:irrier. Thiis coniditionî, as: vas

welc i lowii by Il. Et. Rogeis, is scen in die Priin:îi miî Auroral
sutra almîn. tie iiori h *west base( or the Souîth 'Maîn aiii iii thc

greaît. Appalaehiaii vailey. Ve lî:vu bore at Port Henîry
xipp:reiîtly a n cxa iiph'. t'il a suinî Il scale. of' ile saîîîe phiciîoiienon
on1 tue opposxt side or the Valley, aîîd arrainst the souUicast b:ise
or an Mneît barrier cil Lauî'cntiaî gricé,s

42.? [voi. X.
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NOTES ON THE MORE IMPORTANT COAL SEAMS
0F THE BOW AND BELLY RIVER DISTRICTS.

lv GF.oitnr M. D.iwsox, ]).S., F.G.S., Associate Royal SCI1ool of Minles.

The fuels contained in the rocks of the Bow and Bcly
River district.- vary from lignites, but slighitly superior in

quality to thosc of the Souris region, to materiails eontaining a
very sinall percentage of' iater, fornîing a stron'z coke on becat-
ing, yielding abundance of' higbily luniinous hydrocarbons, and
prccisely rcsenibling ordinary bituininous co.is, thonghl of Creta-
ceus or ]Laraînie :îge. Iii describing thei the geîîeral terni coal
%vill ho used, as it is impossible to draw a definite lino between
the two classes anion- the nuinerous initerînediate varieties.

A seani of coal of -ood quality occurring on1 the lower Bow
and Bclly R1ivers, is scen in the banks for inany miles :ît a vary-
ing becighita;bove the miter, owing t.o the ligbt. unidtilatingr dips by
wbvlicli it is affccted. It is ge'îerally tiot more than a foot or
cigbIteen inobies ini thickness though so persistent in extent, but
at one point on the Belly River it thickens to thr-ccflcot, firnfing

a okbe saîn, whiehi appears tu bo of' good qu:îlity throughi-
Ont. This localit.y is thirtytwo miles in a direct lino froin

Coal B.Inkls.'' No anjaly!sis liaîs yet beli inade of this fuel.
Tho locality just referred to as Il Coal Banks " is :ît the cross-

ing of thei Belly River~ by thc trail to Benton. Tie coal occur-
ring at this plaice is that which bias been de:scribed as existing at
the base of the Pierre. It is one of the bcst iii the district, anîd
lias been ivorkcd to a sma);ll extent l'or soie years at this point
by Mr. N. Shecran. The outcrop of ibis çealln is 110W knomv to
,extend fronm a point ,îbout six miles, np the St. 'Mary River to
that, pairt of thie Belly near and bclow Co-il Banks, and thon to
run îîortbward to the Bow River. Sontlb of' the point indicated
,on the St. Mary River, it bas, îot yet been traced, but aîs it ap-
poairs rcmnarkably constant in tblickncess and generail char:îcter,
botb bore and at thc Bow River, sixt.y-six miles distant, it doubt-
less extends considcrably furtbcr in eacb direction, and inay îl-so
ho assunicd to underlie thte plains bctwccn the Bolly and Bow
Rivers ii ivorkable tbicknoss.

The drift deposits averagte about one biundred foot iii tbickness
,over tliis part of thc plains: and it is consequently, in -encra],
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cliity iii the river v:illey or in te lairgler coulée., %liicli flow' itito
thein that ilie Crctaeeous rocks ean bc secin. 'J'he( Belly Valley
ini ilis pant of ULs course is about, ;'OU lèet deej,. and averages

narly a ile iii widîh. It tlierefllre etits about 2001 feet. into Liie
Crciacecîtis rocks, anîd d isplays Uine sectionc of thes. Tiiere are
in hI.S vwient.Y several assoei:îted ceai seanis ; n11v of tiiesc. tliat
Which lias bccil (ipeiied by Mir. Sileiaiit 1 iiiy, foir thle sake of~
cleuiriess. rcfl.r tu as the îI a in ceai.* It 15 mure)1 or lets per-
fecîly vXpesed( a i initervals aloIîýg îluis par't er i lie B)'I l tir a1di
anuie ef about tivelve iHe, or freiùl Ille %workliîî at Coal Batiks
to Bi-t: Islanîd or tie in .Above the Ceai Batiks thil leastures
ave afficîc:td by a iigit anud ia swell wluichl bîiîîgs up olduer
rocks. anîd t bu outerop rilis rouind by the %vust, appeariiig oit the
river a-ai at tic imieutix erthoi St. Mary. At Ille Vuîltlie>.t p>oint
up the St. Mary, whlere the coal apei~(aîuî1o.st cven uies
fronti the iietiî oretUi river). H, shows the liIlwiugrseeimm,î the
..ce)Iidl coliiil beiîr. a coeinuiiationi of'U the rsi. ait ai sp)i about
i1>0 yards furtxer downi streamin l

M*.ii
Mnsty ilreiistolle laver .... ()
Blackl.siu andmilsty sh;le. . . St
(JouI ..................... o

Blackîsl Sie .......... .. Gi
(JouI ..................... (l
beft carboniaevounstu .O
(Joa ...... ................ O

Seft. tIii n shiale, h igli lv car-
b(îîcuav s in upper part o 6

Ireiisteiieslale ............ t 0
]3lackisîcaie .. ........ ... aO ft. in.
coul......................O S ol....................I 1O

Oarueaeeu sial (efietuI>1 Coa lîlyea......... ..... O G
Couil (îîartly ùeIow wa.teri. . I 1 coul ................. 3

Sialc............ 2
cool .................... e0 9
Grey shiale. ... ... ....... 4 0
Coul .................... 1 4
Guy~ aliae (t water. - 1 4O

About twvo miiles furtlîei dawî the St. Mary thue coails are
itiu secîî, witlî the 1Fellowilig ilevelopiiiciit

Coul rahr Ia).... .... i e
(Joui...... ................ 1 5

$Slîale .................. .
Cooli. .................... o 0

Shiale .................. 1I
Coi'?............

Sitale (Nvitil obsclire planît
illil[iressteuis) ........... O
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At the inouth of the St. Mary the main seai bas aî tiiicknczs
of tlirec fet six ineches, but about eihouinclies at tuie top is
rather shaly.

On coxniparing these sections oan the St. 'Mary with those at
Coal Batiks and on thie BcIIy River to the north, it wilI bc noticed
that thie coal at the first-inentioncd loc;îlity is more dividcd by
sliales and lcss f.tvourably situatcd for %working.

Oin the part of the Bclly River ixear Coul Batiks Mie nmeasures
have. as a wvholc, a light %vestcrly dip, whiilc titat part of the out-
crop betiwecti Coul Banks and Big Island fornis a iniinor synclinal
hollow in its edgc, across wvhichi die river cats in a direction
iicarly coinciding withi thie main strike of' the uieisures, and gives
risc to a great display of coal oit this part of the valley. Vie
c(Ml-bearing horizon, as :ibovc iniitioîîcd, lies at the base of thc
Pierre, aîîid ite posiiUou betwvect tlte dark sha]les of t1iis formîation~
and the pale sandy beds of tliat uîîderlying it, renders it easy to
define tiue situation of* the coals, evcîî wliere thecir zictual outcrop
is eoneealcd. For. a distance of' five, miles itortît of* the Coul
Baniks expoýsurcs, the dark sitales just referred to occupy the
river valley, while thc outcrop of tiie coul is carricd caistward to
an uncertain distance by tîte figlit synîclinial undulation above
ref'errcd to. The g entle inîclinationi of' tic icasures shiows thant
the coul ilight bc rcachced ut a mioderate depth by shafts sunk
thirough-I the dark shales iii this part of' thxe valley, froin whichi
it îii.rhlt withi f'iîcility bc worked Ui) its slope to the eastw'ard.
Die uudulating character of the dips renders it impossible to
ec;tiliîattc the exact dcpth at which, the seaui would be flound,
but àt is probably not over 500 fect belowv the river, inidway
bctwveen its sout.liern and northcrîî outcrops in thec vallcy. It
inay also bc wvorked on a sinaller scale, but with great fitcility,
by levels driven into the actual outcrops iii the river baînks.

ILaving thjus bricfly describcd the gencral mo de of occurrence
of the coal oit this part of tlie Bclly Rtiver, the followingr more
det.îilcd notes o11 the outcrops whichi occur will serve to show
tic actual chiaracter of the seani.

At tîte Coul B3anks, the coal lias beeni extractcd chiefly by
qu;îrrying along the natural outcrop, though during the past sumn-
nier a sinail level has been begun. The outcrop is situated in
thc front of a stccp scarpcd bank facing the river, and the seamt,
wliich. at tîte soutlicrn end of the batik is about 30 feet above
the water, dips awamy belowv tie ivater ut the northera. Tite fol-
VOL.. X Dit No. 7.
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lowîng Section shows flic mode of occurrenice and association of
the coal in the bankz, but does flot extend upward to the base of
the drift; (1Q1sits

Feiuely launinated grey 81hale .. ...... 8 O
Couil (slaly b clow.............. 1 6
Grey, iin-bcdIded shale ....... 12 0

1ronst)n............... .. O 3
Grev S i ja.................. 1 9

G rey ,hale< an>d nodiflar sandsi;one, carbona-
cevons IbCiow..............7 0

Coul...............................0..i 4 olMain 

'

Carbolnacaaîns siia i........................2 0

Grey s;habe .............................. 2 O
Ivonsione ................ ................. O0 4
GTreyislî andi lîrowni.Sl shale. . ... .... ... ... 3 O
carbnicous shalc.......................3 O
Ç<>.ly shal................. s
Gîrev shale............................... 2 O

.o....................................O
Carbon;îeeons shae> (to %va;er) .............. 1 4

The dip ai; t bis l)laec is about -N. S 0 W. (nîag.), at an angle
of' 5 to S eres

On1 the opposite side of the river, at thie nexi; bend, the co-A
scaîn is a n %wll shoivi. It is sli-lhtly undulati>ng, and dips
gradually away blq)w the wvatcr leve1 ai; thîe northcrnl end of the
bank. Thei part of' the siection desiguated above as the 'Main

Seaxa is herc as followvs:

Caal .................................... i
Shfalv parting (I to 3 inches).. .... .... ..... O 2
oui.................................... 3 3

Trotatl coal .......... .... .4 9

About iour inclhes in thickncss ai; thle base of'the scain is hiere
laxnin;xicd in texture, but appe.irs tevetteless to be of goo
quality. The gencial dip is about N. 500 W. (n a t an
ang-le of' less than -)0

Froni thiis point for a distance of five iles down the valley,
,the darlc shales overlying the coal are alone Scenl. XVlsen it
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again appears, in ilic wcst b.ank- of' the river. the Main Sea
shows the followin- section

ft. in.
Coul .. . . . . . . . . . . . . . . . . . 1 6

Shale .. . . . . . . . .. . . . . . . . . 0 3
Coal . . . . . . . . . . . . . . . . . .. 4 6
Shale .. . . . . . . . .. . . . . . . . . 1 6

('oai .. . . . . . . . . . . . . . . . . . 2 9

Total coal.......... S 9

Th'le lowest division of the scant :t tls p)lace is apparently flot
re)eýcie iii the sections previous1y de'scribed. The coal in it
is sonîievhat luîninated, but sceis to bc ni' good quality. 'The
dip is hcrc about S. 70c' W. (niag.) ut, ut angla of 5c'.

About tlîree utiles further nortlî, extensive exposures of the
coal arc ugain fbund ini the scarpcd bank or cliff Il 'cing the
river-, ut a lheiglit oIl ubout 100 feot, above the water lord. The
dip iS light, and uîîdului ing, but on the wlîiole west.ward, or away
f'roum the river-. The M ain Seuni is hiere eoîuposed us folloiws:

ft. ini.
('ou .................................... 2 6
Carbonaceons î0hale ....................... O0 7
Coal ..................................... 2 2
Carbonac1ieoiis'shal e.......................i 1O
Coal .................................... i1 3

Total coal........... ...... 5 Il

The eoal bore uppears to be of good qu-dity throughout.
North of' this point on the rivet- thc ïMin Scin is not again
fobund well exposed, tlîoupl iii severul places the ziss-ocitced rocks
arc sh)ovi in sucli a way us to indicate that it outcrops below the
drift a short distance cast of' Uhc river valley.

At Uhe point ut which thc base of the P~ierre should cross the
Little l3ow River, a scani of' coul a few inches thick was ob-
servcd, but the exposures did îîot bring the main scuni into view.

The coul-bcuring horizon appears ugain on the Bow River ut
Grassy Island, about t.hirty.throe miles iii a direct line below the
Blackfoot Crossitng, ut lut. 500 25' 15". 111 thecir generul appear-
ance, arrangement and thick-ncss, the seanîs licre exposed closely
corrcspiioid with tliîôso on the Belly River. The subjoined sec-

ions exhibîts the relations of the coul ut this place:

No. 7.1
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ft. in.
Lcad grcy shale ....................... 25 0
Coal ..................................... i1 6
Soft grey and yellovisl-grey shaly sandstono 13 0
Carbonaccous shalo, coaly streaks.......... 2 3
6'otl (good and sotnnd throughou1t) ......... 4' 6
Dark grcy shale and shaly cday ............ 7 0
Coul .................................... i o
Carboniacconis shalc ..................... i 1O
Coil .................................... O0 8
Soft shale and Clay......... ............ 8 O
Cocl and carbonaccons shale (to water)... i 1G

The seauns dip wvcstv.rd at a very light and constant anl]re.
The seani four foot six inclues in thiekness probably reriresents
the Main Seani of' the Belly River.

Sonie general facts regarding the Composition of the coal of
this horizon in the Cretaceous unay be given. The analysis by
Prof'. lnanel quoted in uny report on the Geologý,y and iResourees
of thc 49th Parallel (P. 179, No; III, in table) is of coal froin
this seani, but probably fromn that part of the outerop iacar the
mouth o? the St. Mary River. The saine remark applies to a
specimnen whicli was analysed by Dr. Vlarringtoo. (Report of

rgrss 17 .8 49 C.> Prof' . ianel's analysis shows 6.69
per cent. of moisture and 6.36 per cent. ash. Dr. I-arrington's
speelunen eontained 5.79 per eent. water and 2.05 ash. A sptei-
mon froi 31r. Sheran's mine, eolleeted aud examined by unyseWf,
yielded the f'ollowingý result

Water................................ 6.52
Volatile combustible inatter .............. 31.03
Fixod carbon ........................ 56.-m
Ash ................ ................. . .9

100.00

The coal is comnpact, does îlot easily break up by handling or
exposure, and is in every respect a very excellent fuel, but does
flot yield a cohierent coke.

In correspondence withi the inereased distance fromn the moun-
tains of~ tic outerop of the sainie seamn on the Bowv River, and
probable inferior dcgree of alteration to whiclî it lias been sub-
jected, the eoal is thiere flound to eontain mîore %vatcr, approxiunat-
i ngr in tlîis respect to some o? the Souris River lignites. From
these, howcver, it still differs iii its more compact texture and
xesistance to ývcathering and the regular vertical eleat or jointage
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planes by whiehi it istraversed, whieh cause it to assume euboidal
instead of conchoidal formns on fracture. A prcliminary examin-
ation of' an outerop specinien froin the loeality ga.ve the following
resuit:

Water............................... 12.37
Volatile combustible inatter .............. 32.33
Fixcd carbon ......................... 46. 39
Asli................................. 8.91

100.00

The seam occurring at the summit of the Pierre formation on
the Bow River, and the point whiehi I have designated as Horse-
shoe bend, lias a very lighit wvesterly or north-wcsterly dip, and is
not known to be represented on the Belly River, though it is
probably its continuation wvhieh appears on th)e Little Bow, near
the nîouth of the Suakc Valley. The outerop of Horse-shoe
bend is situated about fifteen miles east-north-east of the Blaek-
foot Crossing,. The scain appears at a lieiglît of' 135 feet above
tue river, aInd is exposed for nearly hiaîf a mile. Lt is four feet
f'our inches in thickness, compact and liard whiere not long
wveatlhered, and in physica] charactes' resembles tliat last de.scribed.
A prelinminary examination of~ an outerop specimen showed the
1'olowing composition

Watcr ............................... 13ý.67
Volatile combustible mnattcr .............. 37. 16
Fixcd carbon............... .......... 40.50
Ash (rcddishi)........................ 8.6-7

100.00

StilI following an aseending order in the series, the seani whieil
lias been known for soine years at Blaekfoot Crossing next
dcaims attentioù. This is severî] feet highier in the section r.h;m
the last, and is distinetly includcd in the Laramie. It is pro-
bable Lîmat stili another seani exi.sts betwveen this and that last
dcscribed, but no good sections of iL were lfound.

Coal oceurs iii several places on the Bow River a fuw miles
above the Blackfoot, Crossing. Tlîe seanis are too thin to work,
but are probably on the sanie horizon with tliat deseribed below.
Throughout this region Lime beds are affccted by cntle undulat-
imi- dips, and tiiongli they have besides a vei'y light general inclina-
tion wcstward, they miay be considercd as praetieally horizontal.

The outcrop froni wvhich a snii:tll quantity of coal lias been
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extrautcd, unid whdieil ilas buen rurerrcd to by cvrdtra~vs,
is situatcd six and a hif utiles eustward froin the Blackf'oot
.Agecy buildings, on ai coulée whichi rus northward to the Bowv.
.Plie deposit here consists of* twvo scaims, thé upper uvcragring one

foot eight inchte.- iii thickness, the lower thr-ce fùet. Ilhcly arc
separatcd by about a fbot of' cr.rbonaccous slîie. A~t titis Spot
the bed miay bc traced aibout 500 f'cet ini natuirul expostures, and
is affececd by vai able dips which do not excced 50 in ziniounit.
'flich thickniess oF the suants coiitiiineý ucurly un if'orni, alnd tlic 3

wvould afford, say, four l'cet six incltes of' ecaii coal. the whiole of
whiich would bc worked ut once. T1hv iimuiediate banks of te
coulée are about S0 Ibet high ut titis pl tee, the uppcr Lwo-thiirds
bcing composcd of drift d posits, %vhlicim rest 011 a lorIi und1(ulat-
ing surface of the rocks belowv. Title genueral level oF the sur-
rounding prtnre is, about 110 Ibeet ab) the horizon of, théi coal,
alud Do exposuires ol the coal or asoitdrock are foid exeept
iii the river bankS or CoLnléOs, wluieh euit. dleeply ilitu the surface
of the plain.

lIln n the coulée inortuwamd Proli the ý,Ilt jtust demeribed,
the coal is 1trequenitly :sucii on the righit or east batik f'or about a
miile, af%t- %vhich the couléc pu intj a widcr vdlley with slop-
in-,rss il~ andupsue ese w to thé siope of' the
bottonu of' tui coulée toNvards the ri% er. thé bedsi au eut. inito
more depy nu-ýr it.s maouthl, and at thé last exptusure thé Seauxl us
about tluirrv 1èct up) ini the buuuk. The tpper beauxi i,~ lure nuit
Wclf shiovn. but the lower exhibits a fuiucx over Cour feet of
goo(d co;.1. Iu n o xposuire ititeruwo(li.tLe bctwertu this and the
first, thxe upper seain is cighit incites thiek, th,~ à.dses otne foot,
and the '.ovte seans rour feet four iuh.'rilte sax are under-
luin by ut least twcnIt.y le, et oU soft iiihl saudstone. The sanie
bcd tppe.rs; noir the Agency buildings, whec the Luidian. trait

gongestward, leaves the vallcy, but the coal scauns are lictre,
wauting or v'ory poo*.

iBcýtwee! the alefo Cosn nd thle coulée above de-
scribed, the saine eoal-beauing horizon uppears iu several places
in the banks of* Botw River. Thie sieanui arc hoe more favorably
situated fior working, axnd oi'greattr tliickness., tîunt in the coulée.
The suibjoined section shows their mode of' occurrence at co
point:-
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Goal.................................... 1 8
Black carbonaccous shale................ 1 4
Coal...................................i1 8
Slialc ................................ O0 3
Coal .................................... O0 9

Slialc ................... ............. O0 3
Cotil.................................... 3 O
Shale ................................ i1 0
Cool .................................... i1 10

Total ................... il 10

Total coal ......... ....... 8 il

The coal is here agatin underlaid by whîtishi sandstone for
about thirty flet, or to the w'ater's edgc. Nearly opposite the
exposuire, on) the south side of tire river, the seaxa appears at in-
tervals iii the batik, at a liehlt, of' about. forty feet above t'le
water, for at least, a, quarter of a mile. It is aiffected.by a. series
of liglit undulations.

Thle natural exposures soirve to prove the eontinuity in good
wvorkablo thickness of' the coal deposýit over a, tract or country
sevcralt miles iii extent, and its nie.tçly horizontal attitude and
mnoderate deptih belowv the surlýýee of' the plains, w'ould enable it
to be provcd by borig aI a, ,nall expense over any desired area.

In texture, this coal i-s not so firin or ivelI adapted lhor trans-
port as tîtose of' thc localities previously described, but iii coin-
position appears closcly t,> resenible that of' HIorse shoe bond.

'f'lic followving are analysis of the fuel froin this pliace ; the
first froni a specinîcon obtained by Prof~ Macoun, the second fromi
one collocted by myseif, and probably iot, subjected to such pro-
longed desiearioni:

MWatcr ............. .......... 10.72
Volatile combustible mnatter... 29.26
Fixed carbon................. 46. 09
Asil ........................... 13.93

100.00

il.
13.20
33.80
*18.10
4.90

100.00

Thiree coal bearing localities on the liead waters ofthe Oldinan.
River appear to be of sufficient, imnport-înce to obtain notice at
the present tinie, but. a*s the country toward the base of the

By Mr. C. 11offinann. Report of Progrcss, 1879-80, p. 12 11.
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inouaitains becoine' more fully kiuuwn, it la probatblo thiat nuuur-
ous additional outerops Nvill bc diseovercd.

At the Govcrnmcîit Indian Faim, southi of' Pluchler Creek, a
seamn of coal occurs about one mile frein the farni buildings up
the valley of' the snil streai on whichi they are situated. The
rocks iii the lower part of the valley belong te the St. Mary
River subdivision cf' the Laramie, anid diiv toward the îierth-
îîortli-east (ag)Tlicir angle gradually iniercases froîn about
200 tili the beds become near-ly vertical whcere thte coal oceurs.
.Beyond thiis point the rocks aru conecealcd, but the coal very pro-
bably occupies a position vcî'y îîcai tie base of the Laraine.

Near the codi seain, thc beds liav~c beeîi muchi disturbed, aud
the coal itsclf' is sliekenisided and broken throu-hout lu sucli a
way as to cause it te ciamble casily by hiandling. The seam is
two feet in thickicss whierc CXpesed. but it is said to have been
considerably tliicker whiere followcd into the bank. 'Tht epeiîîg
mnade on th.e calihas, ho'Vevcr, tsinte bQeu fild i. This seain
should reappear- on Pincher Cécek, above the crossiu;, place of
the ro;id, bt thie horizon at wliiclh it slieuid oceur a-ppeuirs te be
covered.

An ;îîîalysi, of thie ceai frein tlîis scani by Mrî. Iloffinanu is
griven in tuie ffi'J)rt of' Progrcss for 1878-79. p. 12 il Lt may
bc quoted liere l'or eoinparison witli those of' the othier seams, and
illustrate> dt;e inaproveinent lu quaiity of the coals on their
:îpproaech te t lie base of the ineunitains:

Water .................................. 0'26
Volatile coambustible mnatter .............. 29'31
Fixed carbon ......................... 55-70
Asit.................................S8'73

10e'00

Ou the isniddlc fork of the Oldinan River, a f'ew muiles below
the falîs, and neariy north. of the niiîl on Mill Creek, two miles of

g-ood ceai cecur lu a scai'pcd bauk on tIre uortli aide of' the stream
Thre beds are eachi about three f'eut iii thickness, aud are folded

ina vcry recmarkable niauner, iiustrating the iutensity Ckf the
force ivhichi lias acted in crumipling tIre ro cks ucar thie base of
tIre mounitain. Lt is probable that these beds oceupy a horizon
near tIre base of the Laramie. They approximate in character
te truc bituminous coals, and wouid yieid cohierent cokes, but
no analysis lias yet been made of thein.
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The section ini xvhiuIî tlîca coal seaima oceur i., .,al1 0  The
ordcr appears to bc dcsccnding, but tue wlîole aîay nuot inîprob-
ably bu overturned:

ft. i n.
Grey to blackc, very flue shah, %'ith nccasiuuual

tzinall fi.,li scales andI blales, becoung sauîdy
andt yel lowislu at, base G......... O

Ferruginous sandsto au ........... G
Gueyisit, Soft sandstne 01u (u.1.1îu dy,
witii SOulue thlin irouistonu las ....... 10 O
Hiarder gmy~ih andi frru'i nous suidtone

i idi soue obsmeîi plant, luagnoes . . O
liard, flaggy, yul luwish saîudstoie ........... 2 0
G rey sandy luaie andi suIm satdatine . .3 0
Cool .................................... t O
Soft i'Iacl enrbonaceuns sile ............. O0 9
G rey' sandv sitale ......................... 3 G

Grey sandy siaet uand sandstone ............. 4 G

Grey tlaggy sandstone, woathlering ruMsy. 2 G
Grey ndvY swltil and slualy Sandstone ... 5 O
Cmod Inipm*fetly secn, lut nt. eact, tiuee

l'eut of good tiiaity ..................... 3 G
Caulnnacemoîs sitale ....................... I 1O
Grey sandy sliale ......................... 4 o
Fenittunos sauistou ..................... G
Gienistî-guevy santdstni.................. 10 o

Ci rey and biackisti carboiaccoîîS stalc ... 4 0
Guenish grey, soft sandstone .............. G O
Sandstone ivi tii arenaveous anti cauhonaveous
sitale and genera green isl-grcy tinte. (:îbott) 80 0

155 9J

Ou Miii Creek, about fout' mtiles above thte iil, a se:tuu of
coal outerops. he ilicaurs are soinew'lint broken, ud the

seani qTetper It bc ratllier intconstanut iii tiiu-ieknuss. IL ivas ini-
teuîded iast a utuiuu tu inwku a careltui uxi iin.tion of' Luis nigli-
borhoîîd, *tlld to eudea%~ouîr to fiîiIiv the ei).u-bc-intg horizon
southward and îorilu-ward fr-ont Miii Creek tu Al outurop on
other streans, but tlîîs was preveîiîcd by tue the carly onset of
wiutry wcatiîer. The coul is of~ excelent quaiity, arud yieids a
firin coke. It lias been used to a snîali extent in biacksmnith-
work at the miii. Tue foliowiug are section., o? the seani on
opposite sides of a break or ftuit wlîicii traiverses thue miensures at
the outrop:-
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ft. ini.
Cotil (ratiier sIîaly) .... . ... .. .. . *0
Couil ................................... .. 2 0
Shale .. . . . . . . . . . . . . . . . .. i 4

Goal .................................... 2 Q
Simîe .................................... i1 4
Goil .................................... 2 0

Tofal coal...... ... ....... 9 1

Coul (ratlîcr shaly)......................
Shale .................................
Couil (apparenLly good tlîronghiont, wvith the

cc1toiof a fev shaly partings, not

ft. l.
2 0
1 0

cqluallinig four inches in ail).............O O

Total coal ................. S 8O

T1he geological horizon of the coal at Mill Creck bas not been
dcerininied.

GENERAL REMARICS ON ýiJIE COALS AND LIGNITES.

Whctlîer froin an QconoiniC or purely scientifie point of' view
one o? the niost intereSting resuits of thie eXploration of the BowV
and BeIIy River country is the dctcrîniniation o? the f'act tiat the
coals are not confincd to a single horizon and formation, but
'characterize at lcaIst four zones in thc ge ological series of this
regrion. The fuels foutid in the Larainie represent, at least in a

g"encerai way, those characterizing the saine formiation or its repre-
sentative, the Fort Union Group, eastward on the plains o?' the
Souris River. As far north as thc Athabasca and Peace Rivers,
fuels are now known to oceur iii rocks o? about the sainîe agec.
The coal seain whici bias been rcerred to as attachied tu the
sununit o? the Pierre shales, is not knovn to be rcprescnted.
elsewvherc, unlcss indccd by a very thin seain near the saine hiori-
zon on the Snioky River. (Report o? 1rogress, 1878-89, p.
125 xi).

The coal at the base o? the Pierre, whicb lias been worked
at Coal Banks, on the l3elly River, bas flot been recognized in a
workablc forin beyond the liuxits o? the district now described.
The dark, lîighly carbonaceous bcds at the base of' the Upper
Shales o? Snioky River, are, lîowever, at about this horizon, and
ini one place a thiin seam o? lignite coal is locally developcd (op.
,cit. p. 118 n). A bcd o? lignite described by Prof. Cope on the

434 [Vol. X.



No 7.]DAtiWS0N-COAL SEAMS. 5

iMissouri as in soute places of possible econoinie value nust also
beof'neairly thie sine age. (Bulletin U. S. Geol. & -Geog,. Sui*vey,
Vol. LII., p. 566.) Tt is further worthiy of' r-ern.rk tfiat this
coal-bcaring horizon at tlic bwîsc of' the Pierre of the interior con-
tinental region is, a s nearly as possible, equivalent to thait at the
base of' Chico Group, wvhichi yields the coa-ls of' Vancouver Island
:it Natnaiiîao ud Cumiox.

The co:dl in the series below the Pierre ont the l3ow aind Belly
Rivers maiy be tzaken in a general way as reprcsenting those whiehi
oceur iii the Lower or Dunveganii S.andstones nif the Pine River
ini the Penace River country (op. cit. p. 116 ie).

The occurrence of' workaible coal ýseains ait "evcral différent
horizons, aind the proved eontinuity of' somne of' thecn over tgrcat
areas, iruarantees au abundant.supply of'fuel iii this district, a
inatter of great importance iu a country wliceh over great areas
is ahinost entirely destit.ute, of' wood. The quality of'somne of the
fuels is suehi as to render themi suitable flor transport to a dist-
ance, and it is doubtless ont this belt of' eolbairrocks in the
vicinity of the inountains thet the railwatys of' the North West
will depend chiefly flor their supply.

Thie quantity of coal alrcady proveid to cxist is very grecat.
The distances for whieh the outcî'ops of certain seauls have been,
traiced hiave been înentioned. Approximiate estiîntcs of' the
quantity of' coal underlying a square mile of country in several
localities have been iade, witlhe icollowing rcsults:

AMain Seam iii vicinity of Coai Danks, Belly River.
Coal nnderlying one square mnile, ri-00,000 tons.

Grass,i Isaad, Bow River. (Continuation of Belly
River Maini Scani.) Coal undcrlying one square
mile, over 5,000,000 toits.

llorsc-shoe Bend, Buov River. Coal undcrlying one
square mile, 4,000,000 tons.

BaCAybOt Grossing. Wurkable cual iii scain as cx-
posed ont Bow~ River. Undcrlying one square
mile, 9,000,000 tons.

-Report Ceui. Sitrvey of £'oîaci, 1882.
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ON THIE FO M RSOU'I'IIWAlID DISCUAIIGE 0F
LAKEWNIPG

'.lli îiost reniark-ahIe of thé chatnges tlî;t arc knowtî to have
ocenti'ed in Ilie ofi,'.ot~îsc _,Notth Aitneriea is that. ils t hc
diseharge OF' Ia:ke %V mipepz Ains a'ot'tter soutiW'rd ocouse by
thie M' inesota Citatitt antd 3]isissil ppi t o i ûs modern d iscîtarge
inito 1uut'sBay. liisi .111tncu îiced atitd s:uSt.1ned by G enlcrai G.
K. Wairti, il ietImrt of 0ti11. puliAie d i n a Recport or' tie
13. S. li~iieslkii' Ille y'ar 18681 (pp. 307-31 4). :tftei' levelliters
a Jong thleSi' 1 rrs. bY' (rltd' or tIlle Gtîv&'nillen t. ils ] S66 und
186 Sî lThe qu:tiion wvas miore fuil v illusttatcd by Geticr.1
W'arreî ils-it a Essaiy ecicîtii ii~ri îîîoîittît pîtystecal fléa i rcs

exh li ted in tIlle Valleyo cI N liMlulle:.ot.1 RAi ver' anîd ipoti theit'
sigiitiî;il t it'il. "' atliii i ted li tu te Chie oCI (>Eililloeîs ln 18741, aud
pliblislied ils (lie lepoit l'r 87-5 (pp. P*S5-4fl2> aind afterward,

füilier diendliy Ilioun iii lois ouri t li Bidgi ng of' the
uper M ississippi, ils i h lie Beoit l'or 1,S78 (Ill) 909 to 926) wvitli

a1 reproducetin id' Soute of th l impsu , f lie '(:.iy ofis1871.
l tIlie fit-si of' ls p:î pers. iha t. cf' J amn n , 1 8671 G icitra

Warrent. after tlueit tiolitii the (-violentces thli - c W il ipcg
ivas onice erluit iittuts sont luw:rd ovi' fth ceCnItrtai poil ioi of' thle
lied R~iver'i oI tlie Nurtht. antd lîad ils oullet dcwn thle iîîîîcllsot'î
-lid( itot- downti lc Nelsoi t o Iliitdst)îtî's Bay "' (pp. )7), ccidcrs
the or i i lîtîîc'ore lthi'<drogaphlictal Vcuditions. Ile spe~aks
cI' ite i><ssi il <y orl' ie'latt't'er ili thle tnirtî iii tîte Glacial
cr':i but lic sels dotis ideia ;side. ntid arg*ueîs lfor an at-ital chiange
of' laitdAleel. aind iuakes thie southiv;ud dischu±ge Io have ended

il) cotise<jixctce nI a dIIeresionl of' landl Io tAie >mouîl, aICcomIpa-Ity
ittg (as ;îdded it loi. paiîer' cof I Sî75) a risc (o the ntiî ; ;îîîd

intisttIiciIig. as o tpe f' a coi'iesp<iiiding chtantîg cf'lvl the
formeri .-ouuthwurul dîschiarge of' M ichîigan Laike thirougîti the lii-
ioîs River, aîîd of' Winstcb:tg-o Laîke tiuîthte Woiscotsti

'Rivet'. A mal :tp I li large Wittii'g ]tk-rcrlic obser'ves
btti Lake Supei'ioî' atud M ichîigan togeilci' aiî d ltavinx the
.Saelaclewait Rivet' as~the lîe:d sire;îîtt-accottp:nied flic writtmn
report sett to the Dep:irtinent, but ii. wvas not publislied. Tlhe

sutîuc v'icw is ptoented at muore letîgtl iii tue puipet' oI' 1 S74
(Report 'or 1875), :iloig with % widei' dis:cuS>io1 of, the I'octs,
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and a review or thec writings or' preions travdier who had
recogised tie lake-like liaures or the region.

The idea of thle sou thivard disch;î îi± of' L ake Wiiip w~as
preseiited :igaiu in 1875 b ,' Mi. Georgéc M. Dawsýoî, ii lis ex-
cellelit Report. oii the Geology of the regioli ii the viciliiy of
the 419 tiiP :îil witii a reco.giiio oti cl cierai arei' paîpcr.
but wiî he ei t:teiienît t hat thle i iiltitiie was ai inidepcndenit;
olle. li exp)iatitaMiim lie says (liii 253. 254) ti t "by dme fi
ol a large voltumie or vaî ci ii tiiis d ic îî,thle excavatijoli ot
thle basiis of' tue W "iîîilpg glaiof i lakes anid thle gicat v:îiley
of t lie Jled Iliver i tscl catii bveiiiiii tue river ctittiig

doiwaid a i1 werita-îrd oin thic ofu theîî sîthîe i ic îteii-
t iai roeks i thle i poiie oir thn e t accus t :t a .111 later or
tue lilie.sînis oif thle Devoliiaii .111(d Silliiili tue biockiîi 11p
or tie eouW.l aiext anid eli.îiged dii<eîlinI ofiin beiiig a plieîo-
îiieiiîîi oîuiy iiIiciai thiiat %Vii ui., k iioii to have t keii pîlace

'ilt Ilie unreat i:ikes o4 tic St. Laiwieiie.
The he-:rlilypo lîcsî, lias hevii sitaiiil, ini i)iice of

diit ol, a cia lige oif level, Iliv S ii~5i . Il. Wiuefll in
bis M iiiiesota o rt fi i 77, wvlîî thic observes, inii ls
cxlaiî:îsni, tIai t'lie i:ke aviîîg fiist appeared at. thle south

oir 31 iiiiiit:î eiini, " gitcw îov id- t Ilie iort h as fiast as thli retiC:it-
iiic icc-siiet iii:dr ivay Iiir it.' Ili thle Miiiicsoîa, Report lor
1879, tue Sale vicw is u ~ewitii miore dotail. by Mrî. MWarel
tJplailî.

A deelsion ei twî-eîi tiiese im crî euifiicî iig explaiiatiuîîs is of
cgro;îî i iii pilia lieu ti a rigli t lltiIî,rstitl iiig if* Qiiaturiary eveii is
as wcil as of üUiid.iieiI pîîlii>is initer~r 1 dvîiîi cs; aîîd
JL tiierîlore xcvi ew liere thei moire iîîoiii eiît fliets, takiîg tlîcîîi
aîostiy frocii Gelier;il Ilvaiiîai's piusand di tu elinrt of NîIr.
Dawsoni.

1. The Red Iliver oF \-t. orti. isiii'. ini Jake Traverse,
fl. rii hward aicîîg tflic w*i4sî.~ of MIitiiiesot..a for 225 îîîilcs,
crosce ti uthle *l9ti P;î rili, ;iid comniiiC 0on the saine course

f'oir 90 milies to L~ake Wiiiie; i distanice frouiî Lake Trav-
eise 10 Lake Winniipeg beiiig 315 iles.

2. The Minniesotaî, ri.iiîig Ithe Uic:vtw:ird of' TLake Tiaveise,
cilîcis its valiey iiiii wo miiles al, it a111( flous souti,, titroutgli
Big St one Lakce, to tic Mississipipi at Minnîeapolis.

3. The Valey of' Red River, :îftur îîarrowin,* - îîuci, is stili -16
iiles 'vide un die 49th pîail, aîîd, l'or a long distanîce southi
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of' the parallel, it lias an average widtli of 30 miles (General
WTarren's mnal :and G. M. Dawsoni's Statemnent) ; toward Lake
Traverse it narrows rapidly, is a mîile lon-, along dhe lake, the
sides rising abruptly frix the borders of the lake; beyond this
lak-e, southivard, ià continues, on, one to two miles %vide, as the
valley offtue Miniiesola River; and, where it joins the Missis-
sippi, the valley lias four times the w'idthi ot* the Mississippi
v'aley ;above the junetion (Genleral Warrenl).

41. Ail now aga-ce tlaatt the wide part of' the valley whIiehi
stretehes northivard fr-ou ]Lake Traiver.sa( is lake-bottoin prairie,
tlaat it was adopted by tie lied River, not miade by it
(Dawson) ; anad that the part. .soutla of this lake is, as General
WTaa.en first. slioved, the descrted lîixhway of the overflowingx
river and lake.

5. Thle lRed River' l;ake-bnt'toaa vallev is bor(dercul anucl of
thae way by abrupt sides riig100 to 20)0 lèet to tlic top of a
terrace-plain or plateau ; and, sîanîliaxrly, the M tiaeso)t channael
lia: sides usu;allv 100 to 150 lee inile~lt

6. Ileigljts- :above tueo se:a-level

1. l'alzc-bttoaa. 2. Bordering
praiie. late;au.

Near .15~' .,be teuli B'ig Stuair
Laize anad Lakez Traverse m5aailes 9-g 1,120
:ipart) .......... ...........

Neax47 N, a Fuigo ;nd oorlead 01>1,050(?
On the 42tla îarallel near Pruaihi aa B ast side 989

anîd St Vincenat, .............. We110) Vst Sidu 994
Tuuward Lake Wiiig.............a 810
1lciglat of Lake Waaieg(abom.

the miontia of lied River. aI gervat
anlars1a) 710 fect

Thea lariglit of flae L;ake o'f the Wo'od.- k 10-18 feet (13.0.) ;of the
(livide bectwceaî it aand the lacar-lay )aend of ktosseaa Iiveraawtvrd
tlONViag triblatary of lied River aloaîg thc 'lOti jiarallel regioaî about
1078 feet (Datwsoia); edge of thec plateau where it, Jooks down on the
1.ake-bottoaa about 1>emabilla, 90 feut les-. (B.O.). anid lacoce about 988
feet; Pcnabina Motntai, on thue %vesL side, 210 feut above the lake-
bottoin prairie, aand lricire 78.1-21 0=994 feet above Uie sca-lcvcl. lied
Rliver as% it flows inx its cluaniel i% 20 to GO fert laelow the surface of
thae lake-bottoiia prairie; at Pcznlaiiaaa, abiout :"0 feet (Warrena).
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The hieights on Minnesota River are (WVince(ll's Rleport):
Surface of borderizig plateau ncar Bi-, Stone Lakze .. 1,125

At Mankato, 1-15 miles south ........ 975
At Shakopee, 50 miles northeast .... 9 25
At jiUaction %vitli the Missip pî..... 800 to 820

7. The slope of' the lake-bottomn prairie is aotwrtoward
Lake Winnipeg; and, froiu the 49th paraflel, aecording to
Dawson, it is nozarly six iuchies per mile ; the inean siope fromn
Moorhcand in Minnesota, 150) miles south of' the -19th parallel,
is littie less titan one floot per mile.

The siope of the bordering plateau nioîrtltwcrdt from Lake
Traverse to Lake Winnipeg, :315 miles, is abouit one ièot per
mile; for 1,125-810=315.

Thme slope of the bordering plateau along thie Miinnesota froin
Big Stone Lake to Maukato (145 mu.) is soitthward-( and about
one foot per mile; l'or 1,125-975=150.

S. The miaterial of the lakc-bottom.i wherc ex;xmiined by Mr.
Dawson, is niostly yellowishi claycy carth or loess, containing
C*caîcreous matter enougdi to eflèrvesce freely withi acids; the
upper portion is rarely st) coarse aîs to be callcd sand, thoughi
sometîmies un aruelaccou's clayer muterial - that of Uic border is
ailso soîuewliat. arenacecius. Thelî depth of this Iake.bottom de-
posit is gencrally 40 fèct or more over the central portion,, but
it thins towards the sides. This point is illustraited ini thc plate
flhcin 1)r . 248 in DasnsReport. -Ie represents the loess as
overlyingý, stratilied drifî and boulder dlay. The surface of the
prairie riscs çoiiiewl)x. toward the sides; but whect.her the de-
pression is more than would resit froni the drying (and couse.
<1 ucent contraction) of so mnucî wet lo.tun aftcr thc disappearauce
oftUie lake, is not asccrtaiucd. Lt is rare to find aniythiing, like
pebbly areas or pebbles ovcir it.

9. The onutine of' Uhc lake-bottoîn prairie lias thxe appearance
of bcing, so fiar ais it. extcnds. ilie outine of' the greait Wiuiuipegï
Lake, andi is so recognized by Wrarren, Datwsoi- and othiers.

1 0. Thu inatcri;îl of' thxe bordering high plateau along both
Uhc Red River portion and thc Minnesota is coairse gravel and
C.11d ; muchi of it unustratillcd tilI, înuch, more or less stratified
and the upper siixce is otcxx pebbly or stolly, Ivith Occasional
boulders.

Roseau River, l'or 25 miles east of the western cd-e of the
I)atca.u, says Dawson (p. 214), lia-, eut decply into thec plateau
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formation so as, to h a vo highi blf sides ; and the sections shlow
aitornating beds ol'elay, s.ind anîd grave) ehuracterised hy " our-

t'eut bcdding; '' one of' tiiemu liiving strit ificd aî'en:ocous Clay
boiow, thon comrme grave), thoî i nd and thii g rivei as the top
beneatit tie soif ; anothor -' tylp-ia one - onsisting of' ]liard-
ooiicted dlay bclow~, p-1rtiy :-tratified. dlieu a thili pebobly lied,

thoni sýiid. timen the iippot' grave). Tiiese are given by Nr.
D)awson as exîî sol' I lle Coin-titution of' wvlîat lie ca:is the
,Drifi latent of' isterîi M anitoba niiid Northeriî bliniîesotai.

li' ay n tli gca. 'I ih)-level I>iateul ha it is I>reillielitly

irretinîlr ini detai. covered ivith bnnizzs and ridges of' -sid aîîd
grave) of' tie ltre of' -1izcaînes.!' but ou t ho wiîoe, reinark:îbly
uni forni ; ont the '1 Ot paraili') it tises gent ly e.istWvar( towar-d
the Lake' ol' iho Woods, 90 l'éot- ii tite 77 milles. Oit th li pper

part of' hie M isth t le 'pnsits, are i;irigely t'lie G1tîai-t'l'r
(Geitera) warreit, antd I>o''~rW'ilehleil ). %vit n1> portions

C~î'lî. 4mu.-'':kithe t iaccîits of th li gioti Irotin w'iieh
W'C luve eited to lie corrject, ive hîave the dedietion foreo;d i))oil
us ttt WViitipeu L A~ did not ioý-e iqtl iselIitarge itito Iii udsoti's
Bay antd becotine thle î'e; t la ke w it h soit ti attrd s'i îr' b!--
c:iii-eOof a b.îi-net' ol' ice or oi, :îiiv otiiet kilitd. For i1*' so. i f
titere ltad beei tim gret i elaît id' siope ove' thie regioti, the
shoîres oi' thie greuti:îk sliold lbc :ipproxiiniately honrizoittal, to
ins oetlet nt 1Iîke 'l'i'veî'-e. andt if~ ioriziuctt. tey wouid have a,
lieîgi.i iii til' vîcîtti y of* thle premulîî t. Wiiiîpeg of' 260 surt :îbore

the like, atîo-igte W.î ters lii.ti tîp to tuebk -vre levol,
anîd 00( l't il' the watr ut tlîis place nI iea~was iiiereiy
4f) lert drT'p. lntîuad cd titis cotitiont, thei <,bserval~ xhort, lne
lois acquit Me pnusco qeuca"' skpq th' àlu.%of'e' nid, fttrtltr,
the'dq' ? s/p /'I'us,4'n ;~uiu i mi m u, »rk dil/'<'î'uetfolit

th'ut <'t' th(- borderin mg >le'laoi cvus- s~if.'n'
weJ ha v'tete te lie enît leilusiolt, since th.e prent Ottiitt of
àc; hke-dîpoits otr io.ses wliatever thte ptrescrit slope, %vas

zt)il'oxiiii;itely thle siiore-litie and onice honrizonîîtal, iliat t hete
lias breitl :i-at haclige ini tue level of* thle laid, as Geliteral

WV;rrei tit'ged. Thte idea of' a cliî:îîîre iii thie piositin of' tlie

eai'ti's centre of' gr;viy uffîieeit to Chiige tue Siopo oi' the
suriace a bont a null, or' hui)) a font, emmeno bce 'e:isonably enter-
tailiod.
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Wre niay inlcr also, l'roui tle ncar coesone cbtwccnl
the noi'tlward slope of the lake bottoin p,m.iric aid thî:t of' thIe
bordcring plateaus, that the praieie aim pl.îte'îu werc affécted
alike by the conditions as to level. And we înay deducc fi-oui
the rogularity of tlle stope, flhit t.he conditions as to level
affected cqu:illy the region froi L1 ake Tra.îverse to J.ikc Vinl-
nipeg, :ind beyond doubt ailso to a înuch rater udeterniinced
distaince northward.

This conclusion be:irs si) p-ol'otondly on questions as to the
coliition of' the cartli's initerior, and Ille oiinl of' elia îiges of
Icvel over thceat' Surf'ýîcv. th.at it is great1y to btc desired
that fiirtlier iiivestigation slnîuld plac the ficLs beyoîîd al
doubt.

Admnit ting tliit thlc et are eorrectly giveil, tlivy aîppe:îr to
point to tuie flollowiiur sucesSion oft e!Veits:

The fact tliat the lake deposits arc uîîdeî'laid by unstratified
d rift, Shows th;t bel'ore the ecia of' tule ge.la ke tie lcier lîad
xuovcd soli thvestward oveî' tihre ii and depositioîî of' mînîii'lie
interial hiad tzîkeî plaice. TJhe bilîi-level priiie eitlier side of
the lake r-egioi anld of, the M iliîesot. valleýy is, nîi:de lrcyof
thi.s unstratified dijiî ; b),it. Omi g.eeral1y luvel :Urf.we in thie
part tow'ard lake reioi nd vallu'y, înld tlle Strat ification in inlil
of' the inaîterial. are evidence thaï, thîe floîîds froni11 Uiclting
-rhicicr covcred anld lcvelled it, au d stî'atified its bcdded deposits;
the co:îîscîîcss of' tlese depo!sits, anîd tic large Size of the V.-illcy
of' discliarge, that th e flood waeslîad great velîicity ; thec hcighit
of' thc prairie, tlîat they stood I100 to 150 flet abive thec prcseîît
level o!'thc, regýion inldg Lake Tra.verse, instead of tic 40
fect at thîe divide above supposed. Thîis trnie of' nmaximnumi flood
aînd of' rat heî' violcnt fluvi.îl conditions w.'as f'oîlowed by thie cra
o!' Uic Great aktha;t is of'quict watcrs and lacustrinie deposits,
with slowv dischargc over tie L:îkec Tr'averîse rcgion ;whili i nay
have beeni brouglît about iii part by îliîiîîislied supply of waiters
f'roîn thc îîîeîtingr iee andl precipitation. buit nmore, with little
doubt* by a dimîinution ini the shope of' thîe geirsureace. whilîi
wais a part of' thec great chainge of slope th:ît wvcnt on, as cxpla-ined
by Gencral Warren, until tic ]and w.as retlnccd to its prcscrit
pitchi atd the streauls to their mnodcrn courses.

'Pie application of' a new n:une. Lake Agassiz, to the floodcd
Lakce inpg proposcd by Mr. Uphani becau.çe of' its alcgced
relation to the rctrcaitinig ice-slicct, tends to obszcurte thec great

Vor X.cc No. 7.
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historiczil facts iii the case. Ail desîre to lionor Proflessor
Agr:tîsiz, anid no oncmenore >o' than the writer ; and stili the
naine thazt aiost deserves lionot iii coimnection withi the develop-
inents iii Central Northt Ainerien is that of General G. K.
Warren. But rather than uwe cither, it is houter f0 let the
accepted nantie, Lake Witinipeg,,, hc thte naine flor past, as it is for
the present limie.

NATUlAL HlISTORY SOCIETY PROCEE DINGS.

'l'lie first rei-ul;r uipetingi~ or the sion 1882-83 was lield
on the eveninit ot'October 3Oîh-Principal Dawson occupied the
-chtair.

M r. Wnti. Little and ]1ev. Rlobert Caumpbell weve ceed mcmu-
bers of* the Society, and Messrs. J. H. Bur-latd,- J. A. Porter, J.
Alphtonse Beaudry atid Albert Finiden, were proposed for mieni-
.bershiip.

1rinuipal Dawson read an àiterestinig paper oit' Portions of
the Skeletoni of» a Whale lrouit Gravel ont the lino of' the C.P.U.,
lieu], Siiîhls Falî," whieh have beeni presented to the Peter
IHedpatli MIoceuîa, and wvcre cxhibited to the Society. The

renîains wveie tîtose of' one of' the larger wlales, probably B3uloeuîa
bo>ps.,. Thtis species is %veli1 known to the Gaspé whakrs. The

wvriter liad seen it as far up the St. Lawrence as the înouth
of' te Saguenay, and there is reason to belic-ve it oeeaisionazlly

i tins nip miei furtlier. Soute evidence exists that whiales caughit
a.Gaspé liave a, >.pcies of barnaclo known otîly iii the Pacifi

Ocean). i>ossibly tîtese have dliscovered the North-West passage.

'fli boite., of~ the Mastodon (]and elephiant>, whichi are ofteu

foaprob.tbly belong- f0 the saine period as these wiales. The

whaes.st.îs.andi Other fishies stili exist i Our sueas, while te
land animal., are extiniet. Whien thiese iîales wvere stranded the

sea waýs 1 robably 450 fleot abov'e te presen level oF the St. 1e w-

renc.
Dr. T. Stcrry Hunt -s-tid that the interostinig rentarks of' Dr.

D.twson sltowed that thte niaturalist of tire present day ixot only

xtudied tile reuiainis wvhicl lie diseovcr-ed, but aiso reconstructed

the gcgaiyof te surftce of the globe. Hlistorically tîese boîtes

Nverc ancienit, but geologieally quite reeît and werc valuable ats

stoiving thoe elian.res nowv -oin-.r on.
For furtl er particulars coîteerniug these reinains te rcadcr is

rcLfe!rred te pagee 385 of* titis nunîber ot' Hite .Miturlist.
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Vie sýecond mieeting was hid oni Motiday eveniing, Nov. 29thi-
Tie Presidetit oceupied the chair.

à1lessr-s. J. IL Burland, J. A. Porter, J. Alphonse Beaudry
and Albert liolden were clected ordinary members. Mr. A. ID.
Ross wvas proposed as an lionorary niemiber.

Tie Soinerville Lecture Conimittce reported progress.
A letter fromn thc Royal Socety of' Canada was read, asking

thc Society to elect annually a dclegate to attend its mleetings
at Ottawa, and report on the wvork of the Society during the
session.

Dr. T. Stcrry Ilutt's paper on the Il Taconie Controvcrsy in
Geology "was reserved flor next meeting, the author- beini- out of
towni.

Mr. F. B. Caulfieîd exhibited a large collection of' Canadian
Lepidoptera, wlîieh lie oflèred flor bale.

Dr. Edivards ca]led thie attention of members to a sumll white
Hydra whielh lio had flounid in bii. aquarium.

A collection ol* minerais, prcscnited by a lady tt> the Museuin
of the Society, wais examined by the miembers presenit, after
whichi the meeting ;djoiirned matil )ccenber lSth.

The mîeetiig adjournied froin Novenmbe 2it.ih ivas hield on
Decemiber 1 Sth.

Dr. T. Stcrry 1lunt occupied the chair. Prof. R. J. 1?owler
exhibitcd and describcd bis w.ter-color drawings of Canadian
fishies, ordered by the Canadiani Governuiient for the Canadian
Exhibit in London. A pilasant cvenitig wVas spent, examiining
these drawing-S and listeniing, to the Profeassor's; renmarks on
species and varicties of Canadian tishi and on Pisciculture.

Vie third meceting( wvas hield on Moinday evcninig January 25th
-the Pres'idcnit, Principal Dawson, occupicd the chair.

Routine business beiug ended, a letter was read fromn Mr.
Wickstead, relative to the exorbitant Custotais duties on sciený
tifie instruments.

After considcring thc lotter it was resolved on motion, that
thc .Recording Secretary draiv up aî memnorial to, the Minister of~
Finance, requesting himi to reduce the customs dutics on micro-
.icopical and other scientifie instruments and preparations.

443
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'l'lie Solîîcr-Villc Lecture Couîîîîittc r0ported that the Ilev.
Robert Camupbell, pastor ni> St. Gabriel Chur-cli, would deliver
the first Soiuervilie lecture of' the s,-atsoti ou rUlursday next, hlis
subjeet b Ilg "iThe l,iil.anîd ik<1 îîests of the 11ev. Jamecs Soimer-
ville,"' f'ouiideî offtliecor.

31r. .1. 1). Ross mis e(eted aui liouu'ary mieier, aud 31r. J.
T. Donald %Vas atppoiuted re'prt'seutative of' the Society at the lie
ilctifig ol' the Royal Society ol' Canada.

A large îîuuber of* recetiy bouud valuabie books belongiug to
Ille librar11y were exiiibited, and ou miotion tlle Itauks of te
Society were telldered 3lessr-s. J. Il. R. Mýol>on, Maier, .1id J.
-1. Josepli, l'uî thoir libvralir.y ini def'r.tyiugý Ille expeus,-es of' the

biîîdi lInr

Dr. T. Sterry [huit, F'. Rt. S.. tlieii deliveî'ed a short lecture
ou the " Iacoîie Coîatroversy iu Gei-ýjôLry luI the course of his
i'eiua.rks, lie explaiucd Ille relatiou betweeuî the Paioozoie mud te
older eî'ystailiiue rocks, of' North Autierica. lie spoke of' the great
be1ts %'lîiei fbrui thle laoliihHi of' E:sterui New Eugiand, and
'whicli liad been i rcgartdv.d as M'' Ille 1>aioozoie age. He showcd
the stt'agrapicai rrOujitd, l'or regardiitg thcîu as imuchl older
zkid as belougiîug to te 11ozoje period. 'Vie saie rocks, lie
stiti'd, in conicluitsoni wec to bc f'ouud in Nova Scotia, Triiuidaid,
.South Aitierica and Briitish luulia.

'rThe 11ev. Robert Caumpbell thii ugs tha.t the Society
s;hoid( iuite %vitiî te St. Gabricl Clîurei eongregatiou and
the Moittreal Generai H-ospital, to erct a ioinuîent over the~
.grave of' thte late i' Souîerviile, l'ouîîder of' the Soierville Lec-
tures, inii Mouut Eoyal Cetîîetecry. Aftcî' giving aun intcrestiug
:i.ecouîit of' the t'eîtov;ii of the body frein the old ceicecry on
Pufferiu Square to its preseut resting place at Mount Royal
Ceinetcry, lie propoead titat a ýeutlin;iu bc appoiîîted to coufer
%vitli the reprcseîitatives of' te eoîigregatiou ind the Geuceral
Hospital as to wliat îicasures could be t;ikeîi f'er the erection of
a mionment.

Oui motion MNr. G. L. 'Marier, tuec T1reasurer oîf the Society
'was appoiîîted foi' titis pur-pose.

The Preseideut i'cpioi'tcd tllet lie lîad rq'coîiiîcided, the pur-
chase of such sîicciîucus of' NIr. Caiuifieid's- collect'ioni ais were not
a.1reaidy in the Soeh'ty's caîbilîtts, at a cost utot 10 exceed $10.
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M ISCEIJLANEOUS.

TJ.he collection of' fishi froin tlie Waters of' this Province for
entry at the International E~xhibition ît, London, ncxt. year, is
ait present under the hands of' the r.axidermnist,, and will be ready
for shipmcent in) a fcw wceks. Soute expense has been -One to in
preparing the collection of these specimnens, but it is hioped that
the exhibit will, besides attractint-r attention to the commercial
value of our fisîteries, bc the lmans of at.traeting to thte Gulf';mnd
our Atlantie seaboard, the large and influential body of sports-
mon who now go to Norway or up the Baltie 11roin Great Britain
aud the Continent,, and timus notr only causze considerable ms of
xnoncy to bo spent. amiong oui- people, but nmake Canada kngownl
to a richi class, hiaving a considerable influence over ernigration
front tce oller side. Mr. J. A. N. Gregory, A.,:iret of' the De-
partiiient of' Marine and Fishieries ait Quebee, lias chaîrge of* the
exhibit, whieli will inelude tIme tWllowing ,:-Whiitc porpoise2s,
2),000 lbs. weighs, 15 tècet i11 letigtli ; puffing pig, or ho- fi-;h, 3

fWe (; incies in lengrtli; dog or grround shark, 600 Ibs. weight, 13
feet il lengtlî ; thrcslîer shark, 13 fècet iii length ; miackcrel
shark, S fýet 6 inches in lcngth; smiall shark (Lamita), 3- fèet in
leu-th; harp scal ; harbor set 1; square flipper seal;- youug
Greenland seal ; eel-shaped blcnny, 12 lb. weight, 2 fieet 6 inehes
in 1cm! tI ; wolf'fishi or' cat, 40 lbs. wvight - tunny or horse muac-
kerel, S feet 9 inchles in lcngth ;Snîlooth skate, 5 feet in length
skate, 2 féeet 6 inches in lengyth ; halibut, 224 lbs. wcight, 6 feet
7 inches iii len',-tl; halibut, 200 lbs. wvciglît, 6 tcet 4 inehes in
length; lump fishi, 15 incites- iii lengthi; codish , (;0 lbs. weight,
5 fleet 2 incites ; haddock, 13 lbs. weiglît, 3 feet in length;
shcep's hicad, 2 feot 6 inehes il) lengtli; star fisli, 5 to 12 points;,
sea spider, comimon erab, hiermit erabs.,Ailells, sponges, shlrimps,
seulpios, white fiAi, 3 lbs. wcigit, 18 incites in lengtli ; wvhite
daîce, Pe lbs. wveiglht., 15 inches iu lcngtlî; pet-el), 10 inches iii

lengtli ;soafisli ; black sca bass, 13 ichles in lcngtli ; commluon
b:iss, 9 inches iii lcmgt1i; black bass, 16G inches in length ; smnelt,
12 incites in lcîîgth; bull frog, sardines, tommiy eod, ecîpout, mnud
figlh (beaver flsh), 7 lbs. weight, 2 fleet iii length ; -mt, cueunîber;
seat bass (striped), 20 lbs. Weig-lt, 2 feet 10 inches iu length ;
lobsters, 10 lbs.; cel.,, 8 lbs. wciglhu, 1 fleet (; inches in) length;
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Salmîon, 38 Ibs. wigh-t, 3 foot 10 inches in leng-th ; salhuon 45
lbs. Wei-lit, 4 foot in iongth ; hnd iocked salion (wano:wishi)
630 ibs. weigit, 2 fleet iii ieugth ; great lake trout; lunge 3 fcet
in lengtiî; sou trout, 22 inoues in lcugth ; specklod tro ut, 22
inehes i ieugth ; sturgeon , (short f050), 5 foot 6 iuches in
leng.h ;sturgeon (shariip uosc), 8 foot 6 inches i icngth ; do., 4
feet 9 hîches i length ; inuskcionge. 40 1Vs weighit, 4 fieet 2
inohos in longth, and 35 ibs. weighit, 4 foot in length ;pi ke, 15
lbs. weight, 3 foot 4 juches i lcugth, .111l 12 lbs. Weight, 3 feet
i lengtiî ; gar pike, pierel, chaunci oatfish, 15 lbs., 8 ibs., and

4 ibs. in Weiglit; iluidpout, bullhead, pike, perch (yellow) 8 lbs-
2 fet 3 iuches iii lcngth ; turbot, 5 lbs. weighit, 2 fleet in letigth;
iuooneyc, 1 fibot, in iong.h ; paie sueker, inillet sueker, comnion
sueker, niuljet.

Aiso a Restigouche bark canoe usedl i sahuti fishing ; a
Murray Bay canoe îîsed i porpoisc hutnting, anîd a niodel of ai
(Yulf fishing schooner.

E XPEILUMENT.S W 111 CHiEMICAL M ANUItE.

Iu a revent tiumber of the Cheicnical ANcws, Mr. A. B. Griffiths

Z,1îves the rŽesîit of soîne expu-ritncîîits tuide to ascerttin if' pos.
sibie tue rcason why plant lifé, whicit t rezted wit. a eliîeuîcal
Matrînre, coinposed pritîeipaily of an imtai chai coal, phosphates
and flerrous suiphiatu-, shouid g-raiv s) iuxtiriantly. The details
of' the experiments are as foiiows:

Thirec very youtug savoy eabb.îgesý, ail neariy o? tue saine
Nveighî, anud i a healthy condition, werc choseti. No 1. eabbage
was 1p;iutcd -u a pice o? land, and no muanure was added to the
sioi oit whichi it grew. No. II. cabbmgc was piatîted on the
.ainîe pice ot. land ud ucar to No. I., but. was tre-ated, with
wcighcid quantity of ilmis ehemieul inanure. No. III. eabbage
was piated ont a different piece o? land 'm that on wvhich No. 1.
and H. stood, au as treaîetd likoc No. Il. with the saine quan.
tity of nuanure, but grew more iii tue shade.

Plants Nos,. I. anîd IL thercfuro recived the saine ;imoutît o?
s;unlighlt and rainfali, but No. III. pLitt grew under different
touditions. Ai the pluats wcre plaeed if the ground oit the
saine day, and grew froin February to December. Tieon they
were carefuily taken up wvjth thocir r-oots- Iîtttehied> ail adher-
iug soii was rcîuoved by w.ishiug. anîd they were then weighed.
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Plant No. I., grownviivithout the maîiure, weiglied 4 lbs.
2"ozs.
Plant No. IL., grown with the aid of the nanure, rcachied the

great weighit of 9 lbs. 3 ozs.
Plant No. III., also t.reated %vith t.he nianure, but under

different circunistances to those of No. H1., wcigliod 8 lbs. 6 ozs.
Thiese were -rn n a garden in the viciîiity of' Lower Nor-

Wood, Surrey.
Now, various parts of the leaves and of the stein of'caci plant

wcre separately reduced to asiies. the greatcst care being taken
in the iîîcincration, to prevent the :îlkalinc salts fusing, &o. Tie
plants were burit on a plaîiîiun sliect mnade hii the shape of' a,
inufflc, anîd lieated at a lnw teniperature iii a gas furnace. Tiue
aslies gave tie followiîîg results o n bein- submitted to ceicjal

No. 1. No. 1r. No. 11I.

Laves. Stalk. Lenves. Stàtlk. Leaves. Stalk.
Potas ... 31-951 -11-231 31-634 39-223 31-521 38-929
Mine ... 15-665 13-0 1.1-210 13-583 14-310 13-021
Soda ... 2-523 4-296 1-825 2-300 1-917 1-813
1utox (Fec2O 3 )-

8-323 1-502 12.290 3-521 11-832 3-005
?msiîesa. 630 0210 3.128 0-000 2-921 5-942

P11nsî'îîo1îîC Acmn-
12-931 14.463 10-210 18-9-4- 16-123 18-891

Suipliric acid-
8-013 9-019 7-641 8-910 7-592 8-922

Clîlorine.. î-994 0-781 7-310 -1-200 71-400 4-319
Sifica.4 .-- 999 2-294 5-031 3-121 6-265 -4-468

99-935 99-99)7 99-879 99-868 99-881 99-910

It will bc see,î froin thje ahove analyses tîxat the plants tî-eated.
withi the nianure contain a, larger proportion of iron than those
grown %vithoiut the ianure, anîd the Icaves contain a larger per-
celitage of i-on Ilian. Uhc stalks.

The1 conclusions t<i be drawn fi-on these experlînents ar:-

1st.-i'le plants wvhen gri-ow in soil c-ortaitîing iron in a
soluble fbi-m, and w ith pliospliorie acid also in a soluble forai,
aire lhaithier anid lar-er than if thecy hand beexi giow'i ini aoil
whicli did îlot coîiîaiî thiese soluble eoîîpouîîds.

2tid.-Tlie plants gî-ownr in soils contaiîîinîg this muieral
ruairîe appear to absoî-b lai-ger quatîtities Of soluble iromi and
soluble pliosplîîîtes than %vlien liot so treated..

No. 7.]
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3rd.-Thte plant No. ILI, whlîih was placed in the rnost favor-
able position as regards sunshinc, and rait, absorbed a grenter
amaont of' soluble ir-on anîd soluble phiosphiorie aeid than plant
No. III., wiech wvas growu iii a lcss favorable position. Wlietier
the plantk have the' power of selectiii- and taking- Up by thecir
rootiets thtese couipounids froin the inanured soil, or iwhetlîcr the
plants sixnply :îbsor-b any sîîbstaice in :,olution bupplied to thrn,
I arnu unable to say; but it :îppears tlîat the liealthiy condition
and gigantie growtli of> the plants Nos. II. and III. wcro
due to the l'-iet thai they were ,ul)l)li,-d ivith ironi (in aî soluble
forme, FeSO 4 ) and pliosplîoi aeid also iii a soluble fbrui.

I arn iicincid to thin k t bat a fiiirly large proportion ofsoluble
hion and soluble phosplî:îtes in a soil is f'avorable to the growth
of' plants of* a (liel) green color. (thiat hs, plants wluiel develop
a large aition n t of* chlorop1i3 l1 celis), like thie vaiet ie:, of' cab-

Froîin the researehes eondticted by Mr. 1F. C. i>hillips, of' the
United States, Il On thie Absor'ýptioîî of* Metallie Oxides by

Pl:nts' (CEMîAr~NEw's, vol. xlvi., 224), it. seerns that his
exl)erimnet, confirin the lioni disetiiîuinating îlîeory of plat
absorption of Dr. Freytatg.

Plnblislied Ma'clî 8 188,1.
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