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NOTES ON TH-E ST1RNI'IGRAI'HV 0F TIHE CAMIJlRO-

SILURIAN ROCKS 0F EASTERN MANITOB3A.

B>' 1). I. I)o\\iv., 13. A. Sc..

<Ity pLII~OIof the D)irect;. r cf the GeoIogimai Stirvey.)

Along thc western edLe of the great Arcliiean area which lies north
and west of I.akce Superior, strati(ied deposits atre found lying uncon-
formiably on the irregular surface of thesc older rocks.

As early as i18i9 they were recognizcd by Sir johin Richardson,
w~ho accompanied Sir Johin Franklin on biis overland expedition, to be
siniilar in age to those of the Dlack River formation of eastern Canada.
Nuaierous papers have since beeui publislied on observations made ini
o-,her localities, and prominent anmn these 15 the report by P>rof. 1-I.
Y. Hinde, of the S.iskatciev.in EloigExpedition. 'l'le general
conclusions from al] these replorts and papers is, thiat thiere is a dlermite
series fouind iii the district, whichi reprýýsents- the Hudson River formia-
tion, but the beds in the lover p)art of the section hiave becomte radier
confused, owving to a lack of definite knowledge as to thieir sequence.

Daring the seasons of 1890 and 1891, MNr. J. B. Tyrreli, %vith the
writer as assistant, wvas eng.a2ed iii a survey of the geelogical features of
Eaistern Manitoba, hiaving special reference to the exposuires of the
rocks on thîe shore of Like Ainpe.: part of the wvriter's doties

conýisted in iiaking an exaunination of the exp:suires on the islands and
western shore of the lake, in order to follov as closely as possible, the
sequence of beds and determine the probable thickness and extent of
the formation. 'l'ie present papet' is intended to give in outine, the
field relations of thie several e.\posures visited and examined hy eitîter
Mr. Tyrrell or the writer. A full detailed accounit %vill bc louind in the
forthiconiing Report by Nlfessrs, Tyrreil and F)owling in thie Annual Re-
port of the Geological Survey I)Cepartiiiel.L



'I'iî i: ( )rîA NVA N .vi* liA i.isr.

1,1ht f'sý,II rciins <:ollkcted frolin these beds lhave blimwn IIIanlý
Inew foriis, nild ilanly cf tlci 11.1%aL ali rady' I ie descrîhedt il Ni r.

I\îtn ~stlie l>.)Ihe0itolog!5t of tIlleS r > 1h ,tt aîrt flin t he
pahvoluit 'oui il evidenice, %vhliclî, So fil-, is nlot ver). definite, Ille st rie.-

Ili îit j invisionlaily be div'icect uicr dt: leh ihw'ing lioads, on pittcily

I i dlgcl(is ifltt '01.

>nsv /uizcr; Ma/,<z' î'oisisting of reddish and y-eliowisl lilc
d~o~ ,<olomiiites and sia leq.

(~~%c; iv/I/l /.mu/u;u's Nlanesiilestrnies.
Cal/ //,ad Irlis<'c.fie ",raincd clici ty hi IILjt<>nCs.(Ianein>

./.a'. 1h'// 4 /d/J'/fllu~.el> siillar to Ille uipper mîoîîied.
Il1//'~ YJî"; .,fi iabie %adtoe itl baa1>lnds.

Tiiese scvei ai di\ isionis a1 re rc prusc nitud on 1 lie a( coipîan> în.,

,K(!, Il iluap und section, andi arc seen [o lie i j'edin rt-gular squItenlce
fioinî Ille lo west lieds on (lie cas, b t Ille lîigliL st on the wvest. 't'lie

lîIforumation scenîs Io have a sligît clip, sou iii i(if %wcsî nh l fi

,SCV' I . ik 011iîîC. very jlainly, liv fou iving Ilie divIsýion bt~ci
tlle .s.ndsb 'ne. and Ille ovei ly-iîu I imiestonle beds. Thiis ]Ine i 'ucite

aii ncî d Ille se% er:îl nicasu rcd scc iciis in ivlîcl i t ictItrs, î,i ei

ploit td, sliov that. Ille sur-face of thessoe or Io%%er- face (if the
:ii~ eiinst cai oif bIng a î'Iaîiî, is p iitl) tîîindulating or wv t lic.

dilstancre I R îwCci nItle crowns of tIlle nd ulations bLicng (roi eiIlt il l

,ixteîî tliles, mi lc tlle Nai iat ions il, Ili.iit il noiuele lîcre near tvCIît>
iuet. Tlhe dir(ction of l'lie assof 0i.e foicis is with ihe (III tovaiis hIe

-\ .S\,) duit tuIlle intersections of tils cAi nîpîcil dae, viîil tlle Iîoi i
z ial one (if the lake, fortîîs a %va% îng finie, extending front EIk Ibland
niorîîîrii to near D o- l-ltad.

SKI;.S il si..( il(>.\ i Il lotLGil S. ON i Acq . E. N. E., 10 1Il Fi. \Vîs.l'l( RI Lîîok.*

'l'le fitior on whlichi these rocks wverc laid is the uneven surface of
Ille A\rcli:c,.t rocks, seen on the eastern side of the lake. Iii the

Foi. iiidex of shadmlg. siee biecciî mil) icCotili.ii)-ng iis I>apcr.
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sothern o 0tion. the genetal inîclination o>f this uneven floor, is possibly
about )aiaIll'l to thé~ bedding of the ovL'rlyinLf scries, but fartber ilorthi
it is more abrupt, as at I >o0- Hcad, where -a1 îurrow chatîel bas betil

erdxand i'> kept frec Iby cru rents in the lake, throu-lb the s.oft under-
iying suîî4itone, a dt2 tii of 1 1 2 feet ba.'s b.Žen re.tCiwd at a It. over
onî.-- h î!f miîle fr.'ni thie Archa- o; ro:-ki of the east siiOre.

*11111. \1N N I I'î«.X. SNDk'TON E.

'l'le b)311 )e(is of1 this seiies of Cambro-Siliurînti rocks, is, on its

eastelil outeili a 1~3s3ldstoiiC, whi chi is problîay a shore deposi t <> ail
advancing se.i, and tbcrefore, iîot aitoget ber sniilar iii age. to

those t. the smutlî, at the bise of the Canmbro SIlurian in inieo,
but nia), possibl>. be a trifle later. 'l'ie fossils fouind, so far, are ratier
indel'inite, a îd %vouid seenm to be nîuch tbe saine as species iii thbe nex.t
<)verlying se os(f liimestones. M ir. Whîteaves, the palcu mntoiogist of
the ( elu iSurv~ey, intendck miaking a study. of tiiese iii tile near
future. libceNore on the lake shiow a tbickness of about i loo féct
of friable im graiiîcd sandstone wvitbi a feNv feet of da rk ry'rei

shiale', tovard [lie tipper part of the section. 'l'le lower hlli restiiî-, on)i
the .\c:un s seen on1 the castern enîd of lPunk hblid as a reiaî
finle g- aited ~adtnligbtiy cettncnted, and very friable. Iln
î>lar.es it is sonmewbiat biarder, and of a reddiîsi colotir,roiii a stai:ng, of
iran ox\ide, dci ived froin tliv Il uronion beds inimediateiy tindui 1) lÏng
portions of thbu i.,aand. On l)eer Iland, to the west of tiiis, tbe tip>per
part of the s.ind>tonie is seen, overiaid by limiestonie. Th'ie sand is iii-
terbedded m idb ýlîaly bands, anc1] tbe sections exiioscd at se% eral pillnts,
shiow anl irregularity in the u-eposition of this dark mnateriai. 'l'lie
sections of tbîs sandstonc and sliale at the scvcrai loca'ities on the lake
are aIl near tbeceastcrn edge of tbis dcposit, and pro>a>ly near the
ancient sbore hln..

Conîparisons with sections elsewblere made iiiMantb in drinU
boles, shiow anl încreasitig deposit of the sbaiy bedi iii tbe tîippzr part
of the sandstone. For examuple, at Selkirk, the drilling exiended 36 feet
b)elov the liniestone, tbrough shales and soft rocks, befoie striking a
porous layer of p)CbbICs and sand. Again at Rosenféld,* a miuch greaier

*'On Certain borinigs ini Manlitoba, Ind tbce Nortliwe.;t Territorics hy 1)r. G. Ni.
1>awion, Tranis. Royal Society of Canada, Vol. IV, 1't. IV, iSS6.
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distaznce front the eastern; OutcrOP, 75 feet Of sha-Zle is vcurded -.bove
the sandstone, %vhichi is there, 50 teet in thickness, thîtis it is probable

that these shales %vere bcbg- deposited at the same timie as thc ujîper

part of the WVinnipeg sandstones. 'l'lie localities at which xaiples of
these sandstones may be scen are, Elk Island, Black Island, Dceer Is-

land, P>unk Island, the shore from Lite G-'rindstone loint to Grinds'.one

l'oint, the shores near Bull H4ead, atnd the lover part of the cliffs near
l)og Hecad.

1.OWER NIO*1*TI.1-I) LE1M ESTONE.

juit above the sandstonic, horizontal bM~s of thin beddcd mu'ttled

limiestone formi the p)riný:ip)le part of the sections at (3rinid-,tone Point,

lhg Head, Bl1ack Bear Island, Tanmarack Island., ja.k Head Island,
and Swampy or Becrens Island. TIhe sectioni -ive.n hy ihese several

e.\poitires amouints to over 70 ft. 'l'lie loivest hcds are those scen at

I eer Island and (;rinddsîonc Point, c3pping thie sandatune. Immiiedia-

telv ahove are the beds occuring at Dog I lead. folloived b% th~e upp-cr

)Irt of the lack l3car IsL.înd exposure. Tl'osc on Tan.îmarck andi jack

Hiead Islands are evidently highcr, but belong to the sai suries, and
form, ahtogethier, a section of 65 Ice*s. 'lo the iorth of this line of

section, on Swanmpy Island andi I.ittle Black JLlnd, just to the webt,
s.liall cliffÀ of this saie niotîlti lîniiestone occur. 'l'le tipper part of
the clitl' on Little Black Islandi scenis to he more fossiliferouis than
Uîose 1 revonsly secri, and are prolably not representcd in thet foretg,.iiîîg,

Section, )r fUi the gýp betwveen thie *IYnîarack Island aint Jack Hclad
Islanid sections. This niighlt possibly, add a fev feet to the total given

there, nialiing a total thic:kness for this series of 70 feet. 'l'lie chiracter
of the betis in this division is quite uniforni and varies only in) a sliglit
degree ini coisur. 'l'le lowcst b-eds are sonicwIat darker and contaîin
nii-re carthy inmpuritices, but thîe, ail have similar fucoida.l niarkings on

tilie surfaces of betis and îruhthe section dark brownish streaks and
l>lotches oif iner grainet i aterial. 'l'le mass of the rock is madie up

of the dcbris of shielis, etc., nlany ver>' badly preserveti. At Grintistone
Ploint exanîles of «a large cephalopoti, probally a I iercis, hanve

i)een î)artialiY preserved i n a verzical position so that frequenîîly slal)s of
the thin bedded linestone contain sections of the body chaniber"over
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iz inchies in diamieter. These break out readily, forming circular discs
much reseinblin- crude grindstones. T'le nainle for tis î,rominient

pboint on the lake may possibly liave been derived fromi the finding of
thiese "ridtnson the shore as well as froin the fact of tiere heirîg
thierc the: maiteri.d (sanldstone) froîni whichi griiidstonles could, be mlanu-
fac tured.

CX1' HEAD 1BE-i)S.

AbI)ve the lower nîottled liniestone are seen several sections of a
f le grahimcd evenly coloured yelloiv doloiiîic limestone wvith nunierous
concretions ou daik coloured chert filling cai ities, apparently left by tht:
decay of corals or soft bodied animils. Examiples of these beds are
seen ;il the: high cliff at Cat Head and aiong the shore to L.ynx Bayv.
At the western end of the section three miles wvest of Cat Head the
cherty concretions autain large dimensions. Steveral aie over a foot ini

leng-th and one inieasured z feet by io inches. 'l'ie lover buds are finle
grained, rescuîîbling lithographlic stoiîe and are very rich iin fossil
renmai ns.

'Ile total thickress of these bcd,, as obscrved on the lake, is 68
féet. Tlhis includes the îap beds of Cat H-ead and Outer Sîtîrgeoiî
Is-land whichi ar-% siniar ini colour but coiser iin texture, becoiing finiely
cry'stalinie.

'l'lie area o'itlined on the sketch miatch is p)rolose-d as a diagrain
of tlc ihîcoretical outcrop of these rocks, but owing to tîe nmandie of drift
exposures arenot alwaysto be ha.d,tliusin thiesotithiern pa.rteast ofSelkirk no
expostires of this series at tlîe surface so far are known, but thie existence

.of siiiiilar beds is shown below the Selkirk rock iin thie drilling inide for
a %vell at Selkirk. Similaîly no exposures west of Bi- Island are known,
but or the beach on the westward side south of Icelandic River numler-
ous fragments of the finle grain cd, rocks are fouind. On Fiblicr Bay
loose fragments are foua,-d on the islands, but the shores are .a1l low and
there are no rock exposuires. l'lie south point of Reindeer Island is

probably underlain by these rocks and fine grained, yellow beds exposed
uit the base of cliffs on the nmainland southwest of tlîis island nîaly )rob-
ably also belong to this series. 'Fie eastern end of Long Point is
covered with drift deposit, but near thie northlern end of the lake at the
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1First " and " Second " " Rocky Points " the tipper liait of the Gai
H-ead beds arc plaitly seen ini the lower beds of the cliff.

UVP'iRMOYtZ >tI SO

1Jtsi above the v'eIIow limnesione beds, referred t0 as the. Gi
Hiead beds, ihere is found a series of miottled liimestoines somie%%Ihai
similar to the l inirlîestone nienber. At the norih end of thela:

the beds are very iucli liarder and miore dolomiiic than farier sot.-Il. The
section ihere is evidesiîly tuuch tiiiner, a-, between the bas.e of Illie
cliffs i the first Rocky P>oint and the Siluiriati rocks i the mnotuî of
the Great Saskichewan îherc catui be oniv a very tim section whicih
intst include flot cnily the upper miottIed limiesionie but the lizidsotî
River sh.ales, etc. Farther to the scuth îhe section is slighdy altered,
the loiver heds of these iiotiled liniesuines resemible thosc t0 thenrrh
butî Iiiher tip ini the s-2ctio; the lieds hecotue darkecr ini colour aIld are

ihere oilly impure earthy lituestones whiichi are evidenîly graditig Ill tà
the shales of îhe overlyitîg H-udson River sertes. l'hese !riwet beds are
10 be found ati apoint about nitie tmiles norîh from Plr'sloint, wlille
at Clarks P>oint are seenl the ulper earthy lituiestones whiclh iil tose
ai the mtuouh of the Little Saskatcliewan River, forai the iransînion beds
to the 1--t ud;oii River shales. 'l'le top) of tbe tipper moirled litneiîn-cs
is thuls soiltuewhat sirniar in appearanc anîd conIsîiîitîi îo) Ille lowvesî
inetnler of tie lower mîottied anîd the top) beds of the latter in ilie luver

beds tlie former. These uipler beds aire its descrilicd lîy I )r. R. ]),(:I
as tlîey occur on the L-itle Saskiclîeanl -

;At Ille hiend tif Ille (<aur ltile lajiid ilhere k a sîiil ofaaue thinly lI*iIcti
fia; Iyitî Il-, uta ont lî otl s ie al ifI lier rVer .i: lit ]-IlIe fit l !t':- rapisi, liînesîaaîwsl

t:te?:aatell Ailt hle ks sven fin hotil s:ule. :if tIlle rives. Il i,; <Jyla wf i i

<eii.l rey coia>îr .11Ind ha a tigteianchraicter. 1 niticeilalre 4c: Cli'
ccras in ont: or te hil.s anaql c<dt)IcdI a îu'ler.libly %vel p)resacveal I/-JI1flJl tî

Ia'hu<hodfl< resîni ilt:ih I tudNon River loîtît or R. i,~*sc~t a)

On the Fisher River the only beds setiare nezis ihe mnot atnd
îhey appear to he -near the bise of Ille iipper inottled li-mestones nti.~
Car above the Cat 1-ead beds. Tbley are lighit colourcd iiotledl.-
stôtnes Véry îiiuch like thlose, i E-îsî Selkirk nd Lnwer Fort (;ariy.

1eoîhY NIr, i.IJIReport of Io Gres.(.S.C. for 1S74-5, Ill). 3S.



'llie expistires at tlle latter places have been fireqrîi;!tly des' ribed andt
(lie building stone froui tiiese quarries bals been Iargely uisvd ini coli-
structions in \Vinnîipeg, they -ire therefore wvell known. 'l'lie princiî>a!
(liflerence betveen these beds and iliose of Ille low'er nmottled Iiniestone
consists in Ille very %vliite nature of tlle lighiter portions, as also thle
general sofi or chialky texture of tlle uincrystailline particies scatteredi
t hrou''hIorîît Ile whole mass le.1vin''cJaJ or lime maîks On Ille bands

alte hadlir. 'lh e niotting is of a lighlt b)rowni and is inireur

l>atc!ies, but su general aï~ ti> affect tlle wliole o:f Ille bed.s- giv'ing thenli
a gnrlyclluowlIlh tint I r dresses easilv and ilakes vury fille buildin~g
antd orînaniental stonc. 'lhe pipers b>' Prof. l'anton' and Mr. Ir

(:a -e ivc --raphir and (iîl details regardiing this stone. Aî to tilt-
tihiknc-,ss ouf Ille formation liere, wve %vere at Firit ol>ligetl to depîenîl on
a c. hlulation basd o>n tlle Lknoivi dip) of tilt buxis at (Grindsts nie Poila
tif about 5o feet ini six nuIs-suînliowever, that tbis d1p )
aî)lroxilniately Ille ýiaîne at Ille S m-01, tilt îbàckness of Ille icon
blueow Sekrkwou1d be- tlle total (1'11) e in about 30 muiles or 250
le:et. Slrict thle mield %vork was I"iishled a ivell bas beenl drilled f.àr tilt

i.blitcher), at Selirk %\'eSt andth ie bottonu of tle lille;st0one j-ase:d
thruughl 'as fouind ai 2132 feet. I )ecltictiný tilt-il tlle tcnesof dit:

bt~e eds seen, on I ake Vnie leav'es :.bo>ut 1 10 lect ofIll tlip ul1:r
nuutitled rock of Su kiîl<. 'lo iisi na>' be added about 2o fect for Sbekl

bct'%v'e:n Selkiik ind 0Vnnpe lle tranisition type as a-,lr'sPi;
'lhere is a stro:itg, îrolaliility iblat tlle beds at E--aSt milir anI owcr
Fort Garry are brougblt up1 b>' a smlall fault ruingii. cas:, ani "'est very
neair Ille norîbcrni liniiis of tlle formnt1 «Hile amounit of the ul; îhirot

i.s veîy unlcertain and Nve cati assuînue thlat Ille main part of tiese uxpos
meCs are to be. added to tlle tbickness -iveiî in Ille dr-illing-». 1 wotldd
not hecsitate therefo>re in callin"- tiie- thickniess of ibiese beds dotvni :o îhl..

tecogie(i >'ellow beds of tlhe Cat 1-leati type, :àt lcast 150 feet, :in

a total of 29c, feet of thle linicstone sertes. 'lo tlle north thie upjuler

''*I .iinàacio.. \'>. 35, 20 and :?7, Mlj). JJ~owandau Sc;eific Iioct:i-, Win-

tTlîe r'-'îsîcp tif lime in ille Ued iv'er X'ally lîy A. MIcCiuulrlcs', Tr.itn-tc'ion-
No>. 27, M-1iti. 1 liturical 1 dScii'nîil'c 'itcciely.
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6eds are round to decrease greatly ini thickness and as noted before
,gradually thin out to lt!ss than one liundrcd feet r.oril of -the miotth of
'flie Sask.-achewan.

Farther to the south ai Rosenfeld, the evidence of dritliing gives a

%hickness of liniestone, undoubtedly the saine series, of 305 feet,* thus
showing a stight tendency to increase in that direction.

IIUI)SOX< RIVER BEflS.

Under the city of Winnipeg, red, impure liimestones are reachc-d il%

drilling for %veils. The surface af the underlying rock stopes very

ahruptly to the east, the deptihs at which it is iound varying froni 6o fieet
on the west, and tinder niost of the city, but increasing suddenly to i i 2

feet at the outer end of Point Douiglas t This scenis to be about the±

exteeit of ihese soft beds t0 the east. They extend wvest, and are to bc
found aI Litile Storîy 1Mouintain in an undisturbed stie, capped by beds
of an ashy oloured dolomite. The thickness of this part of the fortmsa-

tion is indefinite, but paît of the section lias been recorded by Prof.
Panton, fronm the exposure ai Stony Mounitain. Hiere the dolomite
scen at Little Stony iN,î,tin. appeari ai the surface on the toi) of the

lîlli, dipping slightly to the souiheasi, showing a ti ltîng up of the uindcr-
lying [be.ds, and a consequent break iii the section l>eî-ween titis plice

and Stoilew.ill. The section reco:ded aioiunts t0 1 0 I1 t.

':' The follow~ing is a vertical section of Ille rock, as chserved during Ille d~i-,,9
4)f a sull at the southwesi pari, ullon which uIl Provincial l'cilit:î:uiary is lncaited."

i --.2o (eet solitt harti sione like that au the quarries
2-4 (tut Itutu layers tif Ille sanlie.
,3--2 feu Mtlid ruek.
4--6 le:et tim anltl Iroken.
3 -8 féri yelbnvishl rock. quite ochrco.%
6 --so fect redîlish layer, full of inssil bhlicis.
7-60 ftet, a mnixture of ycllow andi reti, cont.iinii soîne liniyn'erl.

lletvecuî the top) of the Stony M.\ountaiin heds, and tho-se at Stone-
walt, where the rocks apIpear to, be Ningara, there are no expcstires, but
at the latter place the section in the qîîarry scemis to bc very siiflar in

*Trans. Royal &ccitîy, Carlaca, Vol. IV. M8$6.
tTransactions No. 27, Mianitoba Ilistorical and Scicnti6c .Socicty, Winnipeg.
:Trinsmciînns No. i5, scason 1S9)4 -5, Manitoba Ilistoricnl andi Scien:ific Society,

WVinnipan.
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sortie respects to the upper part of the Stôny Mountain section, but twc
Cossils found aie quite distinct. They evidently b&eorg 10 a higher
horizon. The gap in t'le series is evidently made upl of soft shaly beds
with pissibly sonie sandstone at the base of the Niagara.

The section given by Dr. G. .1. DaNçson for the Rosenfeld %vell*
1 would be inclined to interpret as passing througli the eqivalent of
the Stonewall beds as well as the Hudson River, of Stony Miouritaisi,
referr(d by hirn to the Maquoqtieta shales of Wisconsin, and would
arrange part after the following:

9-grey shale . . . . tafet.iaaa
10--lliestone.......30 fect
ilt -fille greY aîsoe 40 feet
12-chnIky liimestùine . 30 rele Iiidson ie of Stony '%otainii.
i3-red shile - - - 160 fcctj
14-cre.111 colored liimestone,.305 fect %%Vifleg laniiestone, Tren<.tîand Galena
t5.--red stalcs - - - - 75 ect WViinilpeg sand(stone and issocinted
z6-soft sindstonc - - - 5o feet fsii.ales.

This would leave the Hudson River section with a thickness of
11)0 feet, 'vhich is not far froni the probable thickness ini the southern
part of the province as this formation thins out toward the nornh, ànd
is flot seeti in the section on cither the Little Saskatchewan or Great
Saskatchecwan rîvers. If we had a series containing several succe;si.ve
beds of lialestonte, there %votld, in ah- probability, be sonmething seen of
it on ii northwcst shore of the lake, betwccn Saskatchewin river and
Selkirk Islanid, where we have the Silurian or Niagara heds, and the
top of thc uipper niottled or Galena liniestone. On the Little Saskatche-
wan the probable representative is in the shales recorded by l)r. Bell at
the head of the four muile raî,id. A suilniary, then, of the several beds
could be placed in the formn of a section. in decending order, giving the
total thicknclss for the Canibro-Silnrian of this district, as less than six
hundrcd feet :

I hidson 1R.iver .Shîales ......... 190D fect

C.1ni rosilirii Cat hteatil lieds .............. 0 icttLower .%Iitle(l .............. 7o tedt
%Vinnilwg Sandstone ..... .... ioo fec

5So rcet

*Tr.its. Roy.iI Society of C.inn.da, VA,. IV, tSS6.
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THE ~EL1. AI' SELKIRK.

In the spring, of 1 S94, a supply of water for the: Selkirk fish hatchcry,
other than that ot the: Red River, being required, a well was drilled and
a supply ol)tatned after penetratisig three hundred feet. The first or
upper ptart was throughi 97 feet of tilI, then to a depth Of 264 feet ini
limestonc, reaching a dark shale, in which sandy layers, containing
grave], gave a sumejcent supply of w:iter. Tl'le specimiens obtained froin
the: drilling, show that the: limiestone throughfl which the drilling %vas
mnade, consists in the: upper haif of semi-crystalline light yellow hcds,
similar iii a great mleasuire to those rocks exposed at Selkirk and Lower
Fort Carry.

At a depth of i S5 feet, or 88 fect below tht: top of the limestone,
a series of beds about 9 fet in thickness. were clied *by the: drillers,
sandstoiie, but it is found front the: speciniens to be niostly a band of
fine grained limestone, through which cherty masses are scattered. Tihe
ptercentage of silica is low, being under tcn. Examiples of thik rock
aîre very j>robably to be seen at (at Head, on the: west shore of Lakec
W'înnipeg, where tht: cI.iff is of a fine yellow niai.esian limestone. and
the: lowcr beds well pitted with smiall cherty concretions.

The specimnen,; froni tht: lower part of tht: limestone in tht: wt:ll,
-ire A of a Iight colottued liiwes-one, somewhat coarser in texture thati at
thet: middle Of tht: section, and are, no doubt. sibniilar to tht: liniestone,
of thz, shores of tht: lake at (;rindstoîie Point and Da., Head. Th e
tiiickaess froni the cli--rty layer to the base of the. Iînestoat: was 79 feet,
or a trille more thin that mieasured on the: lake.

EXCURSION No. 2., 0. F. N. C.

Excursion to Galetta. -Irrangemients are neiily com»pleted
for tht: CIub's second Exuri viwhic will b-, leld on Svutx

af 10r01o, 151-h Jurie, 185 Galetta, a <'harming village on tht:
1Mi.ssissippi River, about thirty mile:s lron Ottawa, along the: Ottawa,
Arnprior and l>arry Sound Ry., is the place selected. *1l'his is ont: of
tiie niost interestin- and newest localities visited by tht: Club, and col-
lectors of plants, insects, shelîs, rocks or other objects of Natural
History, wiIl find (Ga!ettai a perfect treasure land. There is excellent
fishing, besides interesting outcrops of crystalline liniiestonie and inaly
beatîtiful bits of woodland, forest and streani scenery for niemibers of
the Camiera Club.

Rates, etc.-Excursion train with Naturalists', etc., le.wve at 1.30
p.m., reaching Galetta at 2.30 1).nm., return at sundown. Mmblers
tickets, fifty cents ;nora-niemibcrs, sixtv cents ; children, lîalf-price.
Tickets to be obtained at the station or from nienmbers of the Council
or of the Excûrsion Commiittee.
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THE ROYAL, SOCIETy 0F CANADA.

The fourteenth meeting of the Royal Èociety of Canada wvas
hield in Ottawa, May î5 th, 16th, and î7th, under the presidency ofMr.
J. M. Le Moine, of Quebec. 'l'le meeting wtas full of interest. A large
attendance of fellows àt the various sittings of the different sections for the
reading of papers, coupled witli an unusually large attendance and in-
creased iriterest in the public lectures and entertainments, mark this
mieeting as one of the miost successfùl in the history of the Society.

The four sections of French Literature, etc., of English
Literature,. of the Mathematical, Physical and Chcq ical
Sciences, of the Geological and Biological Sciences, m~et in the
Provincial Normal Scliooi. Therc we;e thirty titles and abstracts of
paliers to be read before these sectipns, according to the programme.

vz:ste- in section 1I eig/zt. in section AiI ; Piw', 'in section 111 and
sezv(,n in section IV.

0f the papers read, Uic followirîg fail more or less directiy in iinè
witlt researches carried on hy mnembers o'f the± Ottawa Fi,ýld Nattura-
lists' CLÙlb, and are here noted:

,r. 7Yie G o/o, fM m/ rpose t c' /i Cana. /ty' /,. l. E//s, Li.. IL., and

l'le romtv of the proi)osetl ship) Canal, Via the OttawaV., th': Nattawa and F'rench
lierandt Lakec Nipissing, is ai grent interest, bathl fruni Ille gealeigical andI coli

otercial standp;oint. it fi1trnishes aîîaatvl short s%aterway Iîetveci the great
lakeus andi the Iieid of ship) navigation on the St. Lawrence, atnd crosses, fur several
litundretis of miles, -the great series of Lattrentian or Arck.ean rocks, nearly at riglit
angles to their strike. 111te ei astcrut portion of titis .aîtirentian contplex is inclu;letIi
the ty-pical area tlescril>cd by Sir \%*iiianil.og.tn as the Grenville series, mhlich in-
cîtides faliateil and stritilicd gneisscs, granites, sycnites, crystalline liieStaue, anor-
thosites, etc. These extcnd wustward aloniz the Ottawa for tirîy two litittdretl
muiles, wltile in tîte western part of the section, tltese.charicîerisîic rocks have given
place w a great development of granites nti çyetlites, in places, foliatc'l, but fre-
quently massive. Froni iheir characters, as seett botît in the field andti under the
tticroscope, these latter are cleariy intrutsive, andi ini large part are more rcent in age
titan the crystalline itttiestonle and. issociated gneisscs whiclt they have relalce(d.
Armis of lutronian uocks, known as tc Hastings series, :îlso occîtr, wltile the sedi.
uttentary formtations frout the Potsdattt ta the Utica, bath inclusive, have att extensive
d!evelopotlent ilong the lower Ottawa, and occasional sotail ottliers of fossiliferolts
liniestone arc seeti in the vicinity of \¶attawa, ami on heîadinthe eastern portioni
of Likc Nipissing. leavy deposits of sand, gravel andI day also occutr au varionts
points along the several rivcr channels, and Mont an important geological feattre.

2. Note on the occurr-ence of Primnot, Réelda on the C'oast of British* Co/um/,ia.
B>VJ. F. Iv/zifeaves.

P. r-c.re,1a is a large ireeJlike Alcyonàrian coral, whichi was known to l'allas and
Litînaots ilore than a'htindtrec years ago. On the easterni side or- the Atlantic uts
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ascertained geographical range is-fromi thc Cape (le Verde to, the Polar Sea, and on1
the western side (il thlat ocean a fewv sp£cimiens of it have lxeen -lrcdged in deeli water
in the ISay of Fundy ond on St. George's Blanks, by the U.S. Fish Consimission,
hetween, the y-ears 1864 andi 1872.

I-litherto, i has îlot been recoffled as occtîrring in the Pacifie. In the faill i18i94,
however, NIr. Otto J. Kiotz, D.T.S., of this cîîy, prcsenîed to the imsetîm of the
Geological Survey- Departmient a fine speclînen of a coral, collecteci by himiself at
WVork Inlet, near Fort Simpson, LC .. which 1'rofessor V'errill has identified willh thiN
sîkccies. The specinien ks upwartis of three feet in height, and a lit tie mtore than t wc,
feet in thte maximum spreaid of its branches. Another specimien of 1>. teseda which
is said to have been collected on the north coast ot the Queen Charlotte Islands, lî:s
recently leî given to 1ritessror Macoun hy Mr. C. F. Antierbon, of Conox, Y.i1.

3. No.le oil 7ý;rtiary Fassit P/am.'s fro,;, the vkili/ ai the Ci/y a' i Vacauv..r, B3. C.
//y Sis- eWilliali )alusan, b'. Mts., &~C.

llie papcr relates t(t a serics of beds holding lignite andi vegetable fosilss
andi estimateti at 3,ODO feet or more in thickness which occurs in the soifîtherti
part of B-ritih Coloubia, hetweeni luiard bniet andti hc Unitedi States
ltoundary. These h.i hve been noticet inu the Reports of the Genogoýical Survey.
by Messrs. Richardion, Bowiitan, andi by Dr. G. M Dawson, an.l are btlievet l
be newer than the Cretaceous coal.measures ot Nainahoo andi Coilox, andi prohabiy

e<ovlîlto the 1' Iltget Group " of the Unheti States geologi>ts in th-. .State or
%%*ishingtoti.

Collections ot the fossil plants have lteCf matie at varjoous times by ificers of Ille
Geological Survey, who are nientioneti iii the piper, ain(]i more recently by Mr. G. F.
Monckton, ot Vancouver, who h.ts kindly plaiceci his mnateriail ini the hantis ot the
aut.hor, along with that I)revit)tisly entrusteti to hinm by the Geological Survey.

The species containtd in the several collections are mientioneti in the Iaper, andi
aire cootîtaretl with those of the Puiget groîîp, as describeti by Newberry andI Les-
qttereux, andi with those of vther localities in Biritish Columbiri andi the Uxited
States. lThe conclusion as to the agt of the flora ks sîmilar to that arrivet] at by
Newberry for the l>tget tiora, or that it is equivalent to tîte Upper Laramnie or Fort
Union group. ht thtts intervenus in date tteen the Upper Cretaceoàs or N-naiîno
ani the Oligocene or Lowcr Niiocene of the Simlilkameen district, nlrcady noticed in
the Trancactions or the Royal Society, anti is thererore of Eocene age, fiiliîîg a gatp
hitherto existiog in the ntesozoic flora of the W~est Coast.

NMtch undcibtedly rentains to, be knowvn of this interesting flora, anti as the for-
ination containing it, which seenis to Ite esttîarine in character, extentis over a widte
aire.% in British Columnbia andi Mashington, anti is of consiclerabke th-ckness, more
es.peciilly in its extension south ot the Caîtadian botundary, it may prove to inchîde
several stuh.dîvisiolts rcpresenting the long interval between the Cretaceaus andi the
Mliddlle Tertiary.

4. Oft01ZIa ItiznsiS'iuS O»J thipsychic deee.opiii.-iuI Cf yin-, a)ti,,a/s, and? ils
phij'sica/ carr-e/atio,. 13y 7'rf . I'es/ey Mlil/s, AI. A., M. 1)., elc.

The accounit ot investigation on the psychic developntent of yoting aninials anti
ils physicai correla*ion, which was hcgun last year in a paper on the Dog, svill le
continuti iii a series ot papers, to be piresented at the meeting of this year. These
wvill enibrace reports ofl investigations on :I. The M,%ongrel (iog, anti the Mongrel anti
the pure-breti tngcompareti. II. The Cat. III. The Dog andi the Cat conipareti.
IV. The Ralbit andi the Guinea Plig. V. lirds.

In these papers the sainte plan will be toilowetl as in the paper on the Dog pre-
senteti to the Society last year, L.e., alter an introduction there will follow a tlîary or
daily history of progress in tievelopmient, andi final remiarks on the latter. witb ionme
of the main conclusions to be drawn from the tacts stateti in the diary. An attenîpt
%0il e niade throughoùt to correlate physical deveiopmrent with psychic develop.
ment'



Tim ROYAL SaCIETY 0F CANADA.

j. O l''i /-'e:naius of the Lif/le R. Gr'oftp, No. '~. 1?y G. F. i1fatihle-ro, P Se.

This is a thort article -describing the retinier of !lhe air-breathers, go far
known, fron the P'lant llids of the Litltle R. Group, to consist of one loisect, threc
Arachni(la, andi one Crustacean.

Tht! inîect is a wvingless one l)lo.giný, to th,- order Thysaira, and is related ro
the nioiern Springtails. nNo similar iisct of anything like sucli great antiquiîy has
heun known hitherto.

Only oeue c4f the Arachnids is suficiently wel rsre tu give a fair idea (>1 the
structure of the animal ;in the other two only the abdomen is preserved. The miost
comlete of these Arachnids is somiething like Anthracomianus of the coal-mneasures,
b~ut lVas a %vider and shortet cephalothorax.

l'le crrtstacean describeci is A1 ,îplipellis paradoxiis, Salter, which is referred
provisionally t<î t he Isopods.

6. A
T
oie. sir /'oitorig. cle . Cornia, jailiiitc Cia:.euzsiiu,,i P/anfflu sarln ia-i.
Par ' .KLYi/f:iien.

Valeur scientifique dle cet ouvrage. Par (qui les plantes étudiées par Cornut ont-
elles été transportées <lu Canada en France ? Et, comme la pluprt ont été décrites
d'après des échantillons vivants ,ois Cornut a-t-il vu ces échantillons
7. Sou,,, I'arjicions in Epigara i-epens. By Ai1r. G. U. Hq>'.

S. Thte Cizendeal Comîposition of .*l ndj,z. ileir n--1 /w.i lacaities in Osî!ar-io. Ri, Prof.
B. /. Ha- Bnga /.A, 1.)

The udaper gives the results of the examination of a black gtrnut, (Andradite)
which occors in association with the niagei iron mte fi the 'axton Mtine." Lut-
terworth, Ontario ;and aIse ci a brown =rdite svhich is present in the Nephleline
Syetîite of Ditogannon. The first wvas found to bc fre froim titanuim, while the
latter ks titaniferous.

o. 7iie />se!loiia: a/ .- lmcrîe-n B),r~/!g'.> P-of. fa.ýn a/'Y,11.)

i o. On ie .Estimataion of Stirc4. l'y T/,.mas .41aIac/ar/anci, Chicf .lntriîsi aiCnaa

tit. I ïc-asivi i Liqzzids, and hli,îs'r,,,ns ' fa.- uts Ilkasirement. B), .- ;l::y

NOTES, REVI EWS, AN D COM MENTS.

Entoma1o-Yy.-Ortierod, Elea-lor. . F., R. M±.Soc., et % -Report of
Observations of Injurious Irisects and Comm-ori Farii) lesls, during

the Year 1894, with Mcthods of Preveittion and Reniedy. Eighit-

ceîîth Report,

Our illustrious Corresponding Memiber gives evidence in this very
valuie report, of lier contintied devotion to the study of Economic

Entoniology, and of her excellent ability to cltarly desdibe the resuits
of lier investigations. A large nuniber of the more injurious insects are
treated of rit considerable length ; the report consisting of 17 2 pages
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and an appendix of 62 page*s, on- the W\ arbie FHy or Ox Biot tly. besides
iiidex, etc. A ver>' iuiterest im, chapter deais, %itli the (levelopmient and
injuries of four speciCs of Eelwornws, or Th'lreadwNormiis, and the accouint
of a serioui aitaick of certain Grotind-beeties, or Car, bid.u, uipon strav-
bcrry plns is miost interesting, l>e(:use insects of tis farnilly are, in
:.eneral 1 redaceous in thecir habits and t.ifilrter ha

<>1> ox iois.
The Caterpiliars of two nioths are described as apple pests, and that

ofa butterily, as att.ickini, cherry. (Jurrants suffered fr-.în the attacks
of the inoth, ScVii!/;ri s h ich is also iij tîrious to t his plIan t in
O)ttawa, and the Red spider infested the goosebetry. MNg1)ýolds suffered
froni MIillepedes of several species, and t'îrnips (romn insects belonging
to sev'eral orders. I t is regretted that a fuiler Synopsis catînot be givi:n
of this adlmirable~ report, %vhich %vilI add to the rCl)tit7tiofl already gained
by the author for reliabie and thoroutzhiy scicntific ývork.--.\\W.1 . i-I.

Orrnitho1ogy. -A\ %%v.. . R îIj liz i) X\\*. -- l hiie-
cro\wned Sparrow (Zoriotrichia leuicophrys) is a sparro\v whiclh general!)
keeps ivell together in its northward migration, the int-trval hetveen the
flrst and last observed individuals seldoro covcrin- more thail Io or 12

days, dtîring the whole of u Iiichi their piretty iating citty cati be heard
aimost hourly. This vear the advance guard reaclied this region dur.
ing the wvarm sjx-ll %vhici îmde the second wveek in MIay scenm so nituch
like Juiy. 'l'le first record was miade on the 6th, and straglers ivere
Seen t1J to the 1 1 tih, whlen the sudden drop in the temperature repu! ýed
themi whlolly. Not a Whýlitecroivii was seen or heard-except a soiitary
one on the i 6thi- iintil Sunday, the ?oth, w~heîî with a siightly warmier
and hazy wecather, they suddenly re-appeared in full force. On Sunday,
Monda> and Tuesday they literai>' swarmed an)out the gardens and
%veedy vacant lots. Their song1 could be heard incessantlv as long as
dayli-lht lasted. Even the louse Sparrows were outnumbered, and
their pugnItacity overawed. 'l'le two species could be seen teeding

peacefully side by side, thie first instance, perhaps, of an>' native bird
establishing a moius vive.'zdi with this littie bull>'.

In a solid body as tliey carne, ii White-Crowns appear to have
passed on to their northerti breeding grotinds :on Wednesday, the



N or:~s, l~ :~v i :~Ws ~x ~< o Co~: ~: ~xrs.

2211d tWs' 01- o: tbeè on)IN' %wCre*eîb)se, C(i an UICC 01n3L tbaonC. 'l'ie

gen us is represenîcd Ci ce in Sut: nier by ilie wlIute-i/troa/<y/ Spa: roi% or

Ileabody birdC (Z alliicolli») wbose fu, pure song t. )ld . . .. Xnil

l'ea I o(]y, I el)(ly. l'eubody "ribing froîti ravine or moist

tbickcet, is su familiar Al stminier long. Another retcnderîng comionl( in
thle Ga t ineau cou ntry is -j.1 . .1 im . . . -ibwba,0 io lie-

wileat, sow the-wbecat. 'l'lie song of the Wh'ite ( *r'i)Wn while bvai ing
soine fa nly resemiblai ce t o tIiis, ias not thle sainie clearness a nd fi!-

tiess of tone, bt aîpîroacbes tîcarer to thiat (if thc \'esper and
Savanna sparrotvs.

Natural Science Association, Iroquois.--'l'bieNatirail Science
Association, iniconnection w 'bthe Il igh Schoo1, ait I roqutois, Onit., bias, of
laie. 'noie int i011 me1,'ia-e toî:ch %vitb several tuîcm bers of ithe Ottawa Field
Natti lisîs' ('bib. Th'iîs as£ociation lias for ils objtect* "the ecuae

nient of original scien tific inveszigaîion and intîtimai assistance in the
'-tudy of the N.i*.tirai Sciences, by discussionF, lectuties. pap:ers, and

c: it ical readines froin scientifi attors, and l)y the sn1>1 ly (if snicb
proia, n1-azines, etc., as sblall bce deemled ad sbe" Don

the 1))5 w inter a vcery înteresting andl insituctive programnme bias licen

c:arried omit 'Fb association is really alive to ibie fact îlhaî iauîral

science stu<Iies he-lji in clevcloping tbe niental, :nwral, as wC-ll as tbe

mprial and even ii comw.mercial side of min ''l fooigar b

oûicers -. f tl:e Association
Jlooa q >z'.~hv.h. R iii R 'oRARi I. A.: 1>>" 4<1< ii, J. A. WîO

DAVo> , ID)~'<î COLLISOx Svi ieM.t ,N Il. B o . A.. o,î'/,'~

Il it Ri~ I)osN R.iV, 'v o M ' s00 , Il. I. R ossR Cuuato>' \V A.i

*.Secc. j, l'ait 3, of lthe Cons.tittution. Imiî((lis Nait. Sc. :\,soc.
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Excursion No. 1.-As amiouinced, thîe first field day of the
O.F.N. Club for the season of 1895 was lield on Saturday, i8fli May.
It has generally heen fouvd that the country lying immiediately south
of the first range of the L.aurentides shiows thie effeets of advancing
spring earlier thian any otiier portion of the O/iawai dij/rie/ and conse.
quently somie point iii that neighibourhood lias always been in favour fur
the May excursion.

T1his year Chelsea %vas chosen. A special train on the Otteiva iind
Gatineau Railway, starting at 1.30 p.nî., carried nearly 200 mnembers of
the club and thieir friends. B3y invitation there were present several
mienebrs of thie R\»oya-l Society of Canada, tlie annual meeting of mwhicli
hiad closed on tue preceding day, as well as a large contingent of the
OttaNwa Camnera. Club and of the students of thie Provincial Normal
Scliool. Upon reaching Chelsea, about 2 o'clock, tlîe pai ty, as uisual,
divided into several sections, eachi accompanying its own leader to th-e
point of greatest interest in sorue f.îvourite brandi of natural liistory.
The Geological section under D)r. E. %V EAs visited Old Chelsea and
a mica mine on the tuntain side above that little village. 'l'le
Botanical and lîoooic sections under MIr. jas. Fletcher aiid MIr.
W. Hi. 1-larrington took the wvoods iii the direction of the Gatineau,
wlîile the rocky gorge of that river andl the picturesque ra1)ids above
.Nlessms (;ilmnour & Hugh1son's milîs attracted inost of ilie miembers of
the Gainera Club.

Everywhere, vegetation, everi thie native plants and trees, sliowed
uinmistakable signs of liavingf sufférecl fromi the recent severe frosts,
folloving tue treacherously wari spell of tue rti to tlîe i i th Niay.

'l'lie alternoon, tlîougi l)reczy, %vas l)leasant ;but t n nfort unately
the lîour set aside for tlie examinatioti and remnarks of thîe leaders uipon
tlie specimiens collected %vas mairred by a sli-glt rainstorm. M\Lny of
the pirt>' sought the shelter of ilie cars, but a fait- audience braved the
wveatler on thie open îlatform) of thie station, wvhere shiort addresses
ivere delivered 1», 1)r A. R. C Selwvyn, l)resideiit of tlîe Royal Society,
Prof. C;oodwvin, of (2iueen's University, andl Mr. Kane, of q.t. Johin, 'N.B.

'l'lie botanical specimiens collected %vere then nanied and coin-
mîented up0fl by Mlessrs. R. 13. Whyte and .1. Ciraig, tlie insects by NI r.
jFletclier and the rocks and mineraIs hy LDr- Ells.

'lle party returned to Ottawa about 7 P.1n1.
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New Yor'k, Bost

The Adirondacks,
Seasidie Resorts,

Summer Resorts,
'011 Philadeiphia.

NEW EQUIPMENT. PULLMfAN~ PARLMI CARS.
Special inducements to Societies, Sunday Schools, etc.,

for excursions to a large number of pic-riic grounds, scenic
resorts, etc., within a short distance of Ottawa.

For full information apply at City Ticket Office, Russell
House Block, or to

E. J. CHAMBERLIN,
General Manager.

C. .J. SMVITH,
Agent.
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0Vi~NGRGE~RÀL01: CANAD>A.

MRli. h 1T. Su.M.A., F.1.C.
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Mr. A. G. Kingston. ).I .M ni M.A., F.G.S.
librarfin:

i. S. B. Sinclair, B.A.
S5ccrctarg: rcasîîirer:

Mr. Andlrcw Ilaikett. IN. D. B. Doiwling, 1.A.Sc.

Prof. E-. E:1. Prince., B.A., F. '.Miss A. Shenick, I. Sc.

M\1r. W. 1F. 1Ferrer, Bi. A. c., 1F.G.S. I A. 'M. Living.
Staln',inq Coînnî11tuces of Coouncit:

I>ublishing Dr. Ami, Prof. J'rince, Mr. Dow)%lilg, Mi. Kingston, 'Mr. Ferrier.
Excunions MNr. Kingston, 'Mr. D)owliing, Dr. Ami, Miss Shlenick, Mliss ILiviuîF.
Soirxes .Prof. Prince, Mr. Sinclair, 'Mr. Fleicher, MINI. Ilak.1c.

Gelg:Dr. 1lîs, -Mr. Ferrier, D)r. Ami.
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EuImolo.0,: 'INr. Fletcher, 'Mr. Ila-rrincînto, Mr.McLuli.
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