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DIlE

CANADIAN NATURALIST
AN D

ON THE SURFACE GROLOClY OF NEW I3RUN-SWICK.

By <;. F. MArrw, iX<k

'l'lie present paper on the çe,-oii( yr<>up oni snrflîic depo8its, is
ini continuation of* one p)ubli>lhed il) the GuaiN aturtd;ist,

Newv Series, Vol. 63, NTo. 1. alid devoted to a dectof* tni (t
IDrift; qtri ét and 1Bou1tIr da.y iii the Soitherui eonnUtes of* 'Nt-
Brun.mick. Sinee the flormer articlc mis w'ritten. otiteri Itacts
having an important benring on thc geo,(logy of the Ghacial
period hiave oen obscrved. t(i which I. wottld refler. before
enter'îxg Upon the main stlbjeet of (bis on..

A eareful examiaîition or the direetion of thie striie reeortivd
inl the table t-iven in my previous ar-ticle. ;Ilolw. cle-arly fili
influence aU the contour or the land, cven ini mtinute pariulars,
upon the our.se ortU Je ca stri:u. 1 1have had ailpotu y
during the past sumnier, of veriIyilig Lb is feature in te actioll
of the striatin, force ; and have ubserved that the later sr~
C0111,orm1 more olosely to thte minute inequalities ot* the S11rfolc
than di) Ille more alicient urkn.Itsaloa -genvral
rie that the older course,, of, -1acial unles ar iel a l eavier

than Uthe Iater, thoughi not so distinct nito -so sha rplv etnt.
The -re:itel promîlncuCec of' the lauter struh is dnie to the oblit-
eration to a ur:tror leýSdre of thle older sut. lbî'. the
latter arc often to be scet, only on certain protected siopes or
flic ledges. In addition to the sccondary or distinct set of'

stie-nwhich is included the (Trent il,à.oriity of' those
reorded in, the followingr table-there is flot itilrequetitly a
VOL. \L11. ESNo. 8.



434 TUýÉIE CANADIAN LNATURALIST. [o.v{

third group) of inies, lighiter and more irregular titan te( inst,
Unid stili more obvious1y aifkcted by the contour of' te surfaces
o%,er which tliy aro spre-ad. Sueh variations nitglt naturafly
be inoked flor is likciy to resuit front p rgmst\'c dinminutioninl
thie t lii(:kn< ss of thte ice c.p. as t he niaxituîni of' censity and
vo'-unvi gr d nally recedIed to t he North.

As .-nil i:!idîc oli ts vani tions, ilie strim utider No. 39 of thle
f'ollowing- t ibIle ntiay be citcd. Tii ledge ham been uncovcrcd in
takîîîg grv!for ro d-nkgandl the gi icial mariik ings arc fresb
and shariiply eut. The oldcst record Oit thie ledge shows thait the
ice once xttoved dircctly, tIirough Be:iver Harbour, in a course
neariy due South, scoring ltorizontaIy te siopes of the ridgcs by
wii it is boutided oni cithier side. Thtis souterly direction is
thiat of tce striiC on the ighlestidc iii the Soutlîern counties.
The course of the next set. oHi nes showvs a tendency iii the ice to
slide obliquely downward into te lizîrbor; auîd finaily it appears
to have mnoved dircUy down off thc bill into the basin in front.
The bearingys on titis ledgie exhibit a chiange ii te course of the
xtî1oving ice, front first to Iast, of fuily a quarter of a cirele. Sintilar
influences mtay be traeed in thte stnioe of Bocabee Bay, and ini thte
corivcrging lirtes whichi enter te uyper basin of L'E tang River.

Perhaps tite nmost, remarkabie ioeahity for fliese nîarkings is
one observed by Prof. IL. W. Bailey, Iast sumimer, on te west side
of Chanieook 'Moun tain, near Saint Andrews (.No. 12). Titis
cininience (6537 feot bigit) bas on its western side a buttress or
iower Iil, wii overlooks te Sainte Croix î'aiiey. Thte irock
is stecp and ligb-, and toward iLs base Lucre is a, deep recess eut.
in tc face of te clif, antd cxtending for soine distantice aloîtg
its foot. The ledge whiebi covers te reess overltangs about
sity degrees! and upon its under-surf;îce are strong, reg-,ular,
and distittet strie, parallci to thte direction of the eliff. Bclow
titis ovelitanging rock toere is a talus of' loose blocks of feisite,
extending to te base of te itili-about seventy feet iower-
whvlerc Lite grouîtd bcconîes nearly flat, and descends gradually to
te Sainte Croix River. For a space of four miles to te west,

antd an indefinite distance Lo te soutt, tere are no cievations
or ridges wiviich couid have brou-lit pressure upon te under-
surface of titis overbanging rock to groove iL. - and it was protected
from ,Lbe assanits of icebergs by ait extension of te Citantcook
rangye or Iiiis for tiree miles to the noirtit-wvest. floere, Liierefore,
if, anywiterce, Lite glaicier bias ieft a witîicss or iLs formîer presetice
in New Brunswick.
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SECOND TABLnrE oPr STRIAI. IN SOIITIIP.R,- NEW BîRs'swwiC1.

[,TOsC notes are arrangeâ aeorclingý to the longitilde of the
placesc inientioliet lroni West t,> iast'id; as in the former table,

the courses are correctud to the trucý nicridiani. 1 anm indel>ted to

Prof. L. W. Bailey for thosev miarkecl with mi asterisk ()and Mr'. R'.
W. EuIs bas added those indicated by an obelisk ()

NoU. D ESC RIPTION Ol' TUE~ Lt>CALITY. Eosi. Con i1se.

1Prinee WVilliamii on E. & N. A. l".1L ie
S.W. of MCAil nn ti n.S (tlat) .4'.

2 Saint J)avid's, Oaki l,e. Side of, opposite
S. end of Rog-ers' isa i .W.. . 45'

:3 'Manners-Sluttony S". ('nd of ridgernnin
N..front N. end of ()romocto L.?

Latest stria' S. G>'ý E. anid :'. I.> E.. . .W 20- M.
4 H<Jarvey Settlinent, road to Lse'

MNiii. Latest, stria' S. 45< E. amld S. ' .20e' Eý.
55 E- .'1i . . . .. . . . . . . E. -s. î ' .

a " 1Hai. :ey Setileinent, Chapel. in. la tS.
stria' S. 45,ý E. (»ew) .... .... .- (flat) S. 20- E.

GuCork Settliincat iigc onm mile N.
of Cork Station, valv iu front trend-
inr E. Late.st stria- S. 20- E. (few). E S. 30 E

Cork Stati on (foot of Cork 'Sctt. Ridge) S.W. S. 20c' S.

9 Sainit Croix, I3radford's Cove on St. Croix
Il. LNes sti'S i- ..... (fi t) 'S. 4 Oc E.

10 SontImard on saine shore. Lts
sqtrihe S. 30(' le.................... flat 'S. I0<'BE.

11i Silore of St. Croix R., opposite Dolijet
Island. Latcst stria, S. 201le E...Iat S. 5<'E

*12 "Chaincook Mt., Wi. end of, on a (AiM
overhantiging- abouit GO"1............WM' S. i'E

1 ý Chailleook Lake, E. shore of; on1 E. sîde
of a ledge that overlîangs 20<'. Stia'ý
converge froîn N.W. on overhangin g
face. ..................... E j."0'E.

14 ci Chamei(oolz L,., icar oit let. frigl hi!!
0.1 E. and N.E. flat arnd openl to
soulllthrd. Ohier stria' S. '15' B. .. IV' S. 2tE

*1- peînbroke (Maille), W. branech of river. .. S. W. (Ilat) S. Lo~e.
If; Saint Andrews, Chaiamook Çuve, E. sidv.

01der stria' S. 5)Y le..............S.W. S. 10l E
17 Rastport (Maine), Broad Cove, rochec mou-

fQfll,le!' de'sceldin"g to.. .... ... N
On N.E. sIope stria' S. 00<' E, on N

sIope............. .................. S. 55e E.
18 Saint 'atricke Boeabee B3ay, hicad of. Oldest

Striw' S. 400 E.; latest S. 100 E. S..fa. . S 20-' E.
"I Near the last (prYojectiing- fedge to N.).. flat N . 7 oc,'E,.

20 "Bocabee Bnay, end of a Ioiv point on E.
sie of. First stria' S. 400 E. ;Iast
S. 50 E ......................... .W .20E
( a-st strize ont N. side of saneIdg,.

21 ci Jocabec Le, N. -side of. Last stria0 S.
350 E................ .... .......... S. WT. . 0E
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N. DFSC-Ril-TIOIÇ OF~ THP LOCÂLITY. Ex>osiire. CJourse.

22 Saint Patrick, Duncan Road, l.î mile N.
front Turner's Mill.. N.E. S. 250 E.

23 cc Digdlegtiishl Yaliey, flCar N. end of
Duincan road. Liust stria, N. 700 E. 1 E S. 300 E.

24 ceD igcleguashi i3si n, if n(deep flaiîToW val-
1ey (Course S.) W. of miii at..... S. 300 B.

25 W'est Isies, Pendleton's Isl'd, NK.E. end oÈ S.W. S. 65() E.
26 Saint George, 1-il iii etw'ii Piskahiegan andl

Magaguadavic Rivers, N. siope of... W. S. 600 B.
27 ciMagaguiadavic lifai bour, Creek S. of.. .ŽW. S. 850 E.
28 ic Fork of Baek-Bay Road, xiear E. end

of LaTufle ridgc ............. ...... N.W. S. 500 E.
29 ic LaTête Harbour, head of l3ack Bay,

S. side of a mwale near road. Last
strioe S. 75o E .................... N.W S. 250 E.

30 cc L'Etang R., N.W. sie of basin athlead
of. Later strioe S. 800 E.. .... .. .... N.R S. 600 E.

31 ci L'Etang R., S.V. side of saine basin.
Later striîe E! .... ...... ........... \V.N.W. S.60011".

32 ?ennfield, L'Etang R., E. sidp of saine basin S. S1 15 0 ..
33 cc L*Etang R., on ridge SE' of saine basin N.W. S. 50 E.
34 ci cc S. slope of this (N.E.-S.W.)

ridge ..... ................ S. S. 50 E.
35 cc CC next ridge going ot.

Later strioe S. 20c) E1..............NI.W. S 25 E .
36 ccL*Etang R., on E. side of' Narrows,

(highi hili on W. side of the rivvr).. N. S. 60o E.
37 1la-% Hrb., N. ofeday fiat on r'cl froini S. (fiat) S. 600 E.
38 cc J3eaver Harb., hiead of, at tide level,

Iiigi ridge to S l tiS. . N1> .N S. 600 E.
39 cc BeaIvtc'1lrsan ridge, S.E. slope of.

on a roche mIoutIonné ivlc.4xIt'X3(> ft.
01lo'st, stroe S. 1c' W.; lit strile .

soo E. S.31,E., 'iivg te (S.E. 5S 40OE.
01n o.fe . arc- a A-W'. last
strhef S. 20)C E ..................

40 Blissvil le, FerctmJtitne., E& ARR
on rige<ne mile S. of.........N.N.W. S. 50 B.

41 ce leorks, ofFIre(iciict<)n and Clones roads. N.N.E. S. 250 E.
42 Petersviile, Fredericton 105(1, E. $ide of

Sî<,n vridgi................. ...... N.B. S. 20o E.
43 Parish (iicl, lle&adliio'. flill-vallevs

tb N.WN., W., andl S..............S. 350 E.
t44 Olîn'.'iile P'lateau.....................s. 60o E.
45 Gagetowiî, Clones, Wilson rond. Ods

strke. S. 3.-) le. Cîcief strie, S. .15o E
Ioi rvîg ...................... SW) S. 400 E.

46 JI;înî1pstead, E., of Jiie Alt. on1 siope to
Long Lakze.............N.E 5 50E

47 Le:teSoth Ba.v Station E.& 350..R

(Ii<iesl strisr. -S. 100 W.; last S. 150 s. 5cE S , 5 .
t48 Nortlitield, eeatl R., above Yeomian 's

Brdg..........................N. S. 150w.
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..4byss inb the Bcay of Puncly.--Findin)g that the drift striaI
along the coast of' the Bay of' Fundy, in the western part of
Charlotte county, did not conforrn to the course of' the rocky
ridges, but crossed t.ern at righit angles, I was led to examine
thc contour lines of flie bottonii of' the Bay. Elsewhiere, along
the New Brunswick shore, the w'atcr deepens gradually ; but
south-east of' the islands whieh. shelter and shut off Passaina-
quoddy Bay, and extcnding thence along the castern side of
Grand Manan to Briar Island in Nova Scotia, there is a remark-
able gui1, in ail parts of whieh Utic sounding flie goes down
more than a hundred fathoms. A tongue of dcep watcr extends
froin it toward La Tête P-ssage, and other tongues point up the
Bay of Fundy. The deeper part of the guif' (enelosed by the
100 fathom contour fine) is much %vider near the Nova Scotian
shore, where also the descent to deep wvatcr is vcry abrupt-
cspccially at the North-west Lcdgc off Briar Island, where the
bottomi sirîks down to the depthi of 100 fattliouis,at the distance
of a mile and a-hiall'froni Uic shore.

This dcep eavity bas cvidcntly excrciscd a controlling influ-
ence on the glacier which passcd over P.issanmac{luoddy Bay and
L'E~tan- Ilarbour - for Uic strioe slîcw a ducitled convergence
toward it froîn the land'to the W.> N.W' and N. of it. This
niovemnent w'as analogous to th.at î cferrNd to in iny previons
article on Surfaîce Gcologý,y, as cxltibited by tie striS of Nos. 46,
and 47, as coniparcd îvitl 45, -48, 49, 50 and 52 in St. Johin
coun ty.

[1 have assuined that the ahyss in the Bay of Fundy existcd
ini the Glacial epoch ; for ivithout adducing prool' that thec level
of' the adjoining land has not been greatly clianged since that
p.riod, there are strong reasons fior supposing that this depres-
sion was f'ormed in the Triassie pcriod. It is well known that
the wliole nortl crn coast of' -Nova Scotia, aVS far .east as Cape
Blomidon, is bordered by a 'ange of volcanic huis of that period;
and it lias heen ýsuspeùed that~ the trap rocks of Grand Manan
arc of' the saine age. Tliis suruîisc wVUs confirmed during the
exploration of' that island undertaken by Prof. Baîley, a fcw
years ago, for the Geological Survcy of' Canadîa. Grand Manan
is the only part of New Brunswick whcre any corisiderable miass
of '1riassie trap lias been found, and the deep subinarine trenchi
alon'g its castemu shoru would appear to have resultcd froin Uic
siîmn1titneotus action of' volcie f*ibrees iu Nuw Brunswick and
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Nova Scotia, causing th c coilapse of the cartlî's crust in tho
interniediate space. iFor the saine rcason, probably, deep wvater
surrounds Isle Hiaute, an isolatcd 1)cak of' Triassic trap in tic
Bay of Fundy, towardl its upper end :and it is aoteworthy that
wherever in this part of the Bay, Triassie trap appears upon
two opposite shores, lioles and troughis exist in the intervening
space in the bottoin of th3 Bay. I înay add tliat the regular
trend across the b:îy of tlic contour uines of 50, 40, 30) and 25
fathoins, toward thiat p..rt of' tic Nova, Scotian coast wherc the
trap inounitains attain their grcatest d evelopiacat, is not without
si£rni fica nc e i tis Connection.]

Il. SYRTE:N1 BPOCII.

Under this hcad I propose to describe a, group of bcds wvhiehi
rests inincdiatcly on tic Boulder dlay: in the fiat count.ry of'
the interior, they arc lairg-cly comîposed of' saad, but in the val-
leys among the Soutliera hbis, and bctwecn Uie ridges of siate
iii thc northcî'n part of Charlotte counvy. xauch coarse material
is iningicd with tue sand, and iii narrow arnd confincd vallcys
the deposit is apt to consist chiefly of' gravel and to contaiïî great
iiuilabei-s otf blocks of, stone, and boulders mîor*e or less rouadcd
and deprived of stri.-e. Eitiier these beds aire not well dcveloped
in otiier parts ofOanacla and along tue Atlntic seaboard, or their
position -ni d origin lias bci n ni suideîstood. ].ri'. 0.11. H-itchcock
inehides siiniflar beds %vith. the Leda-clay in bis division of Uic
I)ri'ft whicli lie c:îIIs the Beachi :nid Sea-bottoni period, but in
this country thie known beaches airc associated witlî a Inter group
(Saxicava sand) and lus 8Sea-bottoîni beds sceun to correspond to
the leda.CIaty. '112 gravelly group is îîot recognized by Dr.
J.amsorn apart 11roni the Iedzt.ly, probably becau.ýe it forais
but, ail incon.spîcuous Portion of the Modilicd Drift ia the saint
Laivrence v'alley. I thiîk, however. that it is recognizable in

îiOîîQutlussetiosas for instance that of' the Gleu brick -ok,
MontreaI, Nos. S. 9,0and 11i of' the Section.- Also in speak-
imng of Uie stratified -aid and gravel of' Nova, Setiticli lic
eonsiders to bc "aewer Lman the Bouldcr.cIaty, and aiso newcr
th-in the str ît:fied umarie clays,'' lic describes strata Very likc
our Syrtensian beds.

Dr1. A. S. P>ackard gives sections of' soie Post-pliocenc depo-

onl tim i>o - nc (;t UI(>V (> of -aid, Lucal, MS72.
O <p. cil. pli. U.Y) S& .
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si ts on the coast of Maine *'f froin ihiclî-as for instance thiat or
Gardiner (paige 244)-it, appears that gravel beds like those of
the surI'ace deposits in _New J3ruriswiel lie ab the base of the
Modified Drift iii that sttec. In bis description of the Eastern
Coast of Labrador thcre arc passages wbici for-cibly eall to mind
the probable condition of our own province wvher tiiese Syrten-
sian beds werc florming. Speaking of' the prescrit condition of
this uctc.7late shore lie satys:, It is an irnportant, fact tliat the
Cepresent contour of the coast front the sea ýevcl to a hieighit of'
"about 500 feet, ailso cxtends to at, Ieast 50 fatlîons, or 300
"feet below Uic surface of the water. Sucli wc found to bc the
"fact in dredging for a distance of nearly 600 miles along the
"Coast .... ..... Again, dredging was oarried on off
"I-Iculey li-arbour (Northern etitrance to the Strait of BellisIe)
on a pubbly bottomi 300 feet below the surf'acte which formed
the continuation of the sanie beaiches whichi rose somne 200
foct aIbove the son leval.. ... ... At tho settiement
in Clmteait Bay is a rcnîarkably steep, beach. whiehi ascends
hialfwvay up the side of' the hli whichi is about 500 feet high.
Lt i,. conîposed of vcry large bonîders closely packed in Liyers,
ivithlout any gravel to fill up) tue in terst ices, and slopes to the
leivel of' tlîc water :mt an anlof» ut Ieaist -100) being thc steep.
est beachi I saw on thc coast. ......... .. .
Thmis beaehl, iwhcn bclow the level of' thc sea, wvas evidcntly cx-
posed te the action of the powcrtl'ul Labrador current whiel'

Upihed thüse huge ivatcr-worn rocks in a compact mnass which.
,serted to rcsist the wavcs) while thc coarse gravel and sand
were borne rapidly away further out to sýea on to lower levels.",
Th'lis tlîorough sortiîîg out of'ail thc inud and fine sedinient

by the actionî of' the Arctie curret on thc coast of Labrador, is
but a continuance fnrtlwr northi of thc powerful zagenicies once at
work in our owni province. 1 have sztid that over much of thc open
plain in the interior of' Ncw% Brunswick the beds whichi rcst iii-
m&îýatcly upon the Bouldler. clay arc sandy, and thcy arc there flor
the inost part concealed by beds of .Leda.clay: but on proceeding
soutîward1 and enitering thîe Southern hilîs, whcere thc valicys are
deep and naurow, the cutting powcjr of the cuirren'- was brouglit
into active play, and g-ravel ridges and siopes becamne (fuite crni-
11101iJ a.nd arc oftcîm a nia rkcd Penture in thc landscape.

On thie Glacial 1>licniia cf Labrador and Maine, Menîcir:5 of
limitun !Socitty cf Nattural I istory? Vol. 1, P'art 3.
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According to their relation to the ncgho ing emiences, *and
to the straits and gorges bctweni themu), these (nowý clev:îtud)
shoals takc varying fornis-formns of whieh there arc four prin-
cipal types, viz.-lst. The lJcalher Shoal. Titis has been cast
dowmî bcf'ore a btill, or on onc or both sides of the cittrance to Sofic
gorge: it bias usuaily a rounded forai sloping gcîîtiy downWard to
thc plain ini front, and ofteti Iaviiîg a hollow behind it, separatitig
it front the solid rock of the hiilside. Gravel knolîs of tlîiS l'a-
turc may bc scen at tic flîs of the IPiskahcegan Iliver, Charlotte
county, and at the gorýge lcadiîîg front the valley in the S. W.
corner of biusscx parisli in Kings couuty to that of the I-auiiiond
iver.

Md The Le-Shocil. Titis bias gathcred bchind bilis or the
outiets froia gorges. h{idges of titis kind are quite uneroUS.

3d. The Gen tie-Shoal. T1his is an accumulation of graveliy
xuatcrials foriiucd ini thc open spýace beyond agrg or upon tue
top and (1 slopes of« roeky ridges, citier covercd Nviflî or partly
dcnuded of l3oulder.el.ty. " fhz 'rm. 'and llVIîalc-buecs
-irc of timis g'-)rou the. formîer being for the îîîo-.st part gravel
throughioît thecir whole deplthi, aild conîparatîvely Siliall ; the
latter havîtîg ii.ua.liy a substratiiiti of' Boulder.elay.

4th. Ilorsetuca I3arbekorEear. Titlis type ofgravlbai

usuiialiy esteuds alon-g thtc top of r'unded siate rid,-cs:, forrîitîg- a,
crest otten inatty ili les ii eîtt or it foitîs a coutieetillig batik
betwet iin hoii rocky hulis. Tlieie lonig and u-ifortii ridge(s
appear Lu liaveo beeti foruîed at the contact of' tiwo braniches of'
the polar ciîrreiit, iiiovi»ý sale1 by sîde but wvitil différent velo-
cities, tîtus, gîi'îttg, espeeially in Uic shllower wvater at the top of'
thc ri(lge %viire their cdgcs iticet, time elflct of' au eddy. Therc
is an cridlcss variety o intcrniediate florins eottîîectiing the flour
types of' ,i-.vel ridges, but Llîey arc ail cvidety (lime t> tlic
varie(l actioni of' the eurrcut, nov ,stoppedl ly au oppoingý ill,
and amîctii ruslitiig swity tlirugli sote gorge atiu sc<>iri iL

ouL to 1m routky botwîîî ; ov -again, at a sudiidt-ii buud of t1w Vali-
ley, rîmsîng out of' iL, Lu :uràc acrots thc tçljoiiiin«, >ubitierg-ed
ridgcs.

'[o show at a giance the 111051 eiiaraotcrirstic of* the g.ravcl-
ridgcs, thc flollowing table-ht wbicdî aiflic thearg are cor-
rected to the truc inridiati-is :îidetil.. Whcîî Lwo bctwsare
,-mvtcî the fiî'st is that. ni' Lite liorn lin ctd oi' a ridge. Unec rîdge
ohserved hy Prof. L. W. ii;iiiev i, nmarked with ait atsv:vsk, ztdç

'thnse een hy Mr. R. W'. Ehi11l4 by at obelisk.
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T1&BILlE OF GIZ-AVEI. 1,111;tE EN SOTrITEMît NEW BRUNSWICKç.

1 ['rice W\illiamtl, i illile 1S..
froîn Tlildant..t iol, ai
E'. end1( <>1t a aili1r dg

'2 Saint ,lxn1,st. Uroix IL, W.
lside( of,; fxrî i-oit Lt fle
Si isivIl< to Kv\ali's ...

.1Saint Jlamies, E of Callois I.,
oit luigh land at lipper end
oif IVyumnlieIl IZu;I ...

-1 ci0 rO -d tu O(k Ili ll, separ-
ati ng (.,etiilieury II. fi (un thje

n«>recs of iuaîe streailà.
a cig i n t %vo parts Sel arnit-

C(l byv aL IolloV, rIii1aii S..
à >1 On Eml hIa.W>( idîge)

3 mil> IraLI ofttl t hu flat.
0 Saint 1'atrîck, valivy of tue(

Jigdrgîîalî IL., a suisof
gravel ktuolls .idrîdid

7 "('larrence lf.dgc, lilobti y
Loîîhter (.a .....

s :uo Is>I fidge.,S8.of fle. Jast
A . lower a.nd tIatter ridge
S. Mr. u last, anld illostIy

to W. of 1 caîr .> tiat topped
I1 iajint Geoirge, valiu'y of Mag-

guad(avic, Put'enIuxulefoe
ibileand Pika litgau '

1 2 E~r.1ntoî,ia, S. of' (patrai ici

N. ail S. ut lîee)
Cli ('nttou, S. . vonrv E.
ot McDl>tigail L ..........

i * 1entuedi'I)CoV ('îi;ujî' ilill-
si rvain oni r'd t O 1iidSlar.

9' 1"roit S. iid otf (I tt 1,
al>g \.Sidr t' ful'u~I M

S.H. taret.I>intcdIfi
S. du. (14) d..1'

7 l'anca.ster, Il UibtilliSil IL., W. of.
(011 t>(st-)rd t<) Leita, ail1$"S. (if M l.,qllzsli Mar4l (E. ut
tast)...................
AIf ln ii II<î Hrl,., W. oft le

...<~v ..............

Nof I rlîaed. f I it te

((t tNi AI r l iili i.t h ....ili

22 St3i i 1,Tl. Fla <ttoi) of,
21Iaminoîîd, crostg~ IlaniVd IL

JKind of 1ig.i îie i.tîî

Ii-, :iioaia atnd

llorsebaec, la . f S. MfO< E.
(twvo courns), f1 *i S. 200 E.

Ilorscliack.

Wlizaleloack

Ilursuback .

A.hlarp lu vale-
back.

do.
(Iravel.rdc

Succession l
grul ridges.

%Whaleback and:
ýveaittler baLuni

Jllorsuhack.

Giarit's grave~.

([ravel plateau.;

Gravcl rilg(:.

Sratvul rudge.

hursuback.

\Vialeback.

ITlîr.qi. wk.

S. -8400E.

} -*{S. 4 5 E.
)S. 250 E.

i S. .100 E.

} {abolit

-loc 'W.

2 S.:iû E.

S. 30o> L'.

t S *. fiâ-. W.

:i. "o- w.

51 o.W.()
aboli
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General set Of Pol«r. c'r-eif. over Yt2lj 0,v~i71( lld Mi7le.

Iii thie region tii which titis table relates there are thirc tracts
e:icli eliaracterized by certain peculiarites in the gravel ridgcs.
Iii the mniddle tract-which ilulides the Oromocto Valley and

Nfl'ti a r:l<.3 .. tlîc rid±-es irc short and irregulair, owving to the
COIIISel Of' die current whichi here ran obliqucly to tie dirction
of flic Iiih ralnges; and ito ridgcs are rccordcd iii - table, because
thiey liave nt so evident a bearing on the gencral course of' the
elurreuif as the ridiges in fthc ot.hcr two district,- have. Iii the

la tter tlse gt'avel ridzes aire inuch lnerand morc coîispictious,
anid approxitiiaf c iii direction to thc course of the rocky ridges:
but Nwltih ini tLc westerni traet they are dirccted to tic S. l, i
tlie eastvrii thev point to the S. WV. Tlîey diffcr also in Uic
ki:d of* ri'lge Nviicli prevails ; ori while 7wrscbaeks arc numecrous
in tie western district, broader anid rounder ridgcs, w7lebucks,
etc.. arc cotonu in tieasn and in tuie iniddlo traict tie
gra vel batiks .onis1anuost exelusivcly of ic a7ud ,ca Itctluis.

Tt w'ill be serti tha.t tlîu western arca corresponds (fuîite ncarly
1(. flic firstftract " of' glaci ai struauc (sec page Il of îny foriier

andel& a inl it the strioe ai-c in direction withi Uic Syrten-
.sitn rid-,,ce but iii the e:îsterîî district near the coast tliere is a

sttiîrdifl*i-eci)ce betwecn the course of the strize aud the gravel
rdc.the two ruuntii-ng îearly at riglît angles to ecdi othier.

Front tlîis if uta-y bc inferred tliat Ulic huis of' Soutlicrn New
]3rtîtiswi-k w'hieih duritig a. preccding period forined no0 serions
oista<tlv tii tie onward progress of' the Glacial ice, h-ad riscu
suffieieiffly durin *g tue Syrtensian cpoch to act as a barricr which
turned asidi' to tlie riglît anîd left tlîc principal volume of' the
polar c-1rrC11t. As «tresuit Uic. nîinor currents travcrsing Uic
eraps inific. his in Qucen's antd King's coutîties îînited with
the zraind vtîrrcîtf ini flic Bay of Fundy, anîd man along Uic south-
cr idi' if ii' grauîite bis whiclh cxtend froni B3aid 'Mt. on tlic
.Si. .Jrliîi Riv-îr to lied Rock Mt. on t.lî Magagu;îdavic. Thtis
wcoîhd -!ive fo tliv senî of' the Syrtensian pcriod a dcpth along
this ùo:tst tif' fioin -1(1 to 1 f)(10 fýct greatcr than itlbas at present.
XXhile t1uis mîuaV ha;vi' been the depti lu southcmn NOW Brunswick,
whien tie( pristipilal gr:vei rid!zcs wcrc in proccss of formation, inîdi-
cattionfs flin;t 1 lit- sen i)tttoin undcrwcnt imtportant oscillations else-

wlîre irenof'vatit~.At flic lower end of1iîkci Eutopia, nea1rSt.
()e(orge. iti Cltarliîf. -cmint.y, atr-c -N.E-.W gravel ridgcs cxtcnd-
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ing across a >omlwlhtsunkeun tract, wvhich lias been sheltered froin
the rush of occan wraters down the Miiga'davie 'valley by the gran-
ite hbis cnclosing tlic upper end of the hake. On cadi side of'
this knot of lis, but especially to tic cast, gravel siopes and
fiats have been carried out by the polar current ruurng through
tic 31aga'davic valiey, in sucli a ivay as to indicate that the S.W.
set of tic current in tic Bay of Fundy wvas overpowered in this
nicighlborhiood by the S. B. current coming throughi the hlis to
the N';ortli. A siimilar change in the direction of the current
wvould secn to ]lave taken place at Saint Johin, for whîile thc
course of tic inter gravel ridgcs wcst of that city ýjt South Bay)
is S. 425' W. the older ones point S. 50c' W.

This origof thc current across the Soutiieru Hlis of Nciv
Brunswick in the latter part of tic Syrtensian epodl i nay have
becen due to the rise of a subînarine, barrier at thec hcad of' the
B3ay of* Fundy, tlien a broad strait, dimninishing tic power of tic
curireit ruing itlirouglitliat paýssatge. Or it xn.ylhave beenocca-
.s:oîiedl by elevation of' thc sca-bottoin of tiat period alon- :somC
mridiaîî wcst of tic Penobscot IRiver in -Maine. Fromn Prof. O .
HIL iecc report on thc Geoiogy of -Maine it, appears thiat
;t'N. t o S. course mrk s tic gravel ridges i ii th e valley or thiat river
;Md in tlic sýouthern part of .Aroostook county. ln the loiver
part of' tic ]3cnobscot valiey thc ridgcs tend sfig itly to the ve-st.
coiitoringiiý to thc course of the ývalley;- and 1 infler froin the di-
rection of'the roads and strcamns iii Washimgton county.. thiat the
c.mrses ci such ridgcs tlhere approximuate to thc S. E. course of
szimiiar grave1 banks and rid-es on our 0wn side of the burdur.

luce vas thus a converýgecec of the waters offtiec Polar cuvrent

(as inarkced by thc Syrtcnsian ridges) froni tic centre and wcst-
crii I-aýrt cf New Brunswick toward tic uiouth of' tlic, Bay of*
Fund1(y ; and apparcntly a fhn-like -spreading cf tiec saine wvatcrs
oiver the igi wildertiss tract extcnding tirough llantck county.
Maiue. te ;ML. D)cert. It uiay therefore bc inferred ihaia far
M'est a,, the Pcnobscot vallcy tlîis current was turned oui. cf its
nai uval S. W. coursge and conipehicci to -go S. or S. l".

1lromn other data, Colected by Proi. Tlitclicock in IMainc. it
NVCnUld appear tluat this b;urricr fl tl Xrir ct.byn ic
valcy cfth Êic Iebec R'tiver. For if xviii bc ob,,cr-ved iit thc
atx(IS If tic Iake b.isins and harbours in the marni lue tract
litwveen these two rivers, (the iPeuobscot aud Keiunîebre) and as
ii:Ir a-, P..rldI, have. a llve inn tt j 1111 Jrouis 2() q .Wv.'t

443
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of south. lu this Chey correspond to thc gravel ridges of the
lower part; orflthc Petiobseot valley. Now these fiord-like bar-
bours aud the lake basins cannot hiave been made by glaciers;
for in the report quoted*i there is a record of twenty or more
courses of' glacial stin~i Petiobseot, XValdo, Knox, Lincoln,

KcmeeSagadalioc and Cumberland counties, whicii run, onl
thle avurage> S. 300~ E. They thcreforc crossed these harbours
and lake ai igla :tugies. But if it be admitted that these
hollows werC rdcd as were siniiar trouglhs on the New
Brunswick coast, by the ,couring action of' thc polar current,
there is reason to suppose that cren as far West as Portland this
curreni; was conipelled to seek a passage tropic-wvard, ini a iess
we.sterly direction than ut would have donc, hiad no barrier been
interposed. This obstacle to its flow wvas probably the White
*Mountains and connectcd ridgecs to the northward of' that group
of'hills.

Typical Localities of ,Syrtinsiani RZ.idges in Sozztltern. .iVéw

To shewi the varied influence of Lte current in the south-
western part or -New Brunswick, 1 add heQre a brief description
of sout e asily ac;esýsible localities near the coast.

Dqd(yu<z,çh Ricier.->n the northern side of the range of hbis
through which this sratwinds its way before entering te
sea,ý thue is a vallcy about tivo miles widc and seven long,
across whiclt runs, in in oblique line, a series of' gravel mounds
and rid-es. T hey bqgin iit a bank of gravel of the Lc-shoal
typ)e, uast, down behind the wvestern entrance of the basin on its
northern sidc, n car Falis Brook. To this bank succeed a nuni-
ber of inounds of the forni kniowvn as Ilgiant's graves," one of
which is niwi used as a ra~ve-yard flor te church in Si;. Patriek's
parish. Thiesc motinds cxtend along, the flat bottoin of the valley,
in the direction of a latrge gravel ridge of a rhombic florin lying
iii the nîiddle of r.lie valley. At thc inound bel-,w that on which
the toitibstuncs are seen, aud at the large rhombic mound, there
are gt-avcl Iitýs in wich the Leda-clay beds whicli fill the bottoui
of the valley iay hc scen, rising. Up on the lower slopes of' the
gravel ridg.es. On the flat top of the rhotnbic mound are two
depressions, ,inud with a clayey eoil: of these the more easterly

Sixlsio~;rt ou Agriculture, &c., of Maine, p. 260 ; and iseconid
]<eirt (in alundl Ilistury anid Geology of ]%aine, P. .378.

4-14 [Vol. Vii.
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and smaller one bas a pervious botton], and the soit is only a
heavy loam ;but ini the othcer the Leda-clay eovering is stiffi-
ciently thiek and fine to hold a, small pond of water. 'f lus lar ge
mound is, in its tura, connected by other sharp, oval mmunds of
the Ilgcrave " type, with. a long gravel ridge extending lînnu tie
river bank up against the shoulder of a granite hihl on tuie souti
side of the valley :this ridge consists of twd parts iznperféctly
divided, that part ne-ar the river -approximnating to t1w whale-
baek forin, and the portion next the hili being a weatlîcr-sboal,
with the inner end turned down along the fiank of the granite
bll.

Taken as a Nshole, thiq series of knolls; and ridgeq rnay be
regarded as a horse-back built up between carrent, of different
veloities-with this peeuiliarity, that while at the iipper end of
the basin the western current w'as the stroiicer, at the lower
part thec casteril curreut, having a freer oiet, by two gorges
through the huliis, beeaine aecelerated, and drcwv a part of' the
western current aeross the horse-bnck, eutting it into a tnumnber
of detaehied niounds.

The course of this line of gravel, kuolls aecrog-, the vs.ýlley
shews that the ocean current which fornied thern, pur-sueil its
southward pathi almost irrespeetive o? the his whieh sepa rate
this basin from Passamaquoddy Bay: sud as thesù erninences
are as xnueh as 400 foot above flhc ses. it is elear ihlat, the eur-
reat itself must have eovered them to the depth o?' several
hundred feet more; suad thus its surface would have been (1uite
700 feet higher than tlic present sca-level.

Lake Euztopia..-Thisq sheet of water, which discluarges by
.Maga'davie River, is separsted fromi L'Etang River bv a gravel
ridge only. The ridge is a compound one, consistitig, in its
western part, of a weather sijoal, resting against a siate ridgc,
ana in its castern part o? a 'whale-back or central shiol-thie
two being separated by a shallow depression, due to a liLfht eur-
reuit, whicli drew across the ridge fromn the side on which the
lake lies. At this locality there are ecar indications that the
force originating the Drift strim w.s quite independeut oi* that
wvhich. threw up tho Syrtensian ridgcs. The centre-shoal begins
back of Rcsrdon's Corner, with a course S. 450WX., aund tcrnii-
mîates with a point directcd S. 550 W., while the conuected
-weathier-shioal runs S. 500 W, aginist flhe slate Inge l a,
hollow southi of the weather-shoal, on the 1road alouug the wcst

4 4 15
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side of 1'Etang IRiver are the stria,, (No, 30) or 1.1je L bhQ), run-
ining S. 600 E. aînd S. 8P~ B. : the course of the striic, alid
ridgcs thierefore diverge at this place as nîuchi as 120 degrces.

Carleton mid Luc(e.- hecla ire ilndependence of' the
force wliieh produccd the striie, anîd that to which the gr:îvel
ridges owve their origîn, is also to be inferred. froin the rc)atiou
of' tue strioe ad ridges wcst of' thic ity of' Saint John. Careton

J-c~t.witlî tic his along dt Nrrows anîd F:ils of' flic
Saint Joltil R~iver, fbrnîied a Iec, bchind whiech severil g-rave
ridgcs. more or. lcss coiinectcd with ecdi oter, lave beca puled.
up. XVcsýt of the Hcoighits baek of' Caîrleton. a ec-shoal, miucl
workcd over by tlie sua, cxtends S. 2 W.,- and i-s sliglitly

ovr~pdby -a S-mall. weztUîcî'-.slozl juttinig out froîti a lîîwer
hihl beyoiid. Sandy flats -back of' Sand Cove separate tliis hli
froîn anothier weathcer-shoal, whiclh rises gî:îdluaUy to "eovr the
rou-udcd ridge terxniinatin- at Shieldoii Point. Vie wcstern cend
of this ridge shcews a wcll1-dcfiincd lee-shoal eut across obliquely
by thec sc:î, and cxhibitig one of the nîost, instructive siecions
of Uic suri ncc deposits to bc scen ucar Sainit Johni. Tîiward
Shldéoît point Uhc Boulder clay uîay bc seen rcsting on striatcd.
lcdges of Ilui-oîian rock; and succccding Uie elay wvestward, arc
bcds of boulders and gravel, shiewing by tlicir overlappirîg layers
tlhc action of a westward nioving turrent. Vie swellingý) outliine
of' the bank is secn t bc duc to the thickcning of' thc layers oii
tie aLxis of tule old sho-al, and the whole is covcred by beds oIU
Lcda-clay w'ith cliaracteristic fossils.

Tiiesc various graved banks arc parts of a scric.s exteniding.
ai- the ieash;Iore 'wcst of* St. Joint lIarbour, aî r eaae

frorn -a more crintinuous aiîd liighcer ridge to thc Nort by a
vallcy fiiled witli 1.cdzt-claýy and salt-in;uîsl aweunîultions. 'fliu
wppcr part oU this highcr n dge Nvhîch b as becen eut dow'n to at
iicarly uniforni level by thie action of* the sca, exiuibits ahung its
ca.Istw.ird fiiec a distinct raiscd beach cxtcnding for ilnaly mniles to
Uh i wstward of Saint Johin. At t.wo points where t1e nidge lias
been eut in in nîaking excavations. ti hane whliehi it lî:s
under ' onc înay be easily perccivcd. Originally thiere ivas a,

seisof' rounidcd ridgcs, not unlike thiose of the southcrn seric.s
along the shore as thecy now appear, but containing proportion-
atcly a, nmcli larger Aiarc of detrital niatter, duc to a greater re-
tardation of' thc current causcd by thie group of' gncissie hilis
northi of' Saint Jolin and about the .Narrows of the river, tl;u

446 [Vol. Vii.
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thiat caused by Carleton Heighits. Ina the hiollows betwccn the
swclling knolls of this series of ridges, L cda-day w'as subse-
queiîtly depositcd, ivhich, altlhough in a few places aboundine:
with boulders and at exposed points sa-ody, is recogniz:îhle by the
red color of the mud it contains;- and of which iii shltered places
it is entirely composcd. IRidgels and points of pure olive g-rey
Syrtensian gravel projeet upward into the rcd deposit, and sonte-
times throug-li it, where subsequent wave action lias w'or-n down
both set of beds to a uniformn level, and covcred them with a seu
beachi several feet thick, mnade up of the ruins of both deposits.
The size and continuity of this range of gravel. kuolis, now worked
down to a nearly uniform level, bias scrved to proteet a third
series stili further north frorn the action of the sea. This last,
row of knolls is connected with the ridge on whichi the raisd
beachi ruas by a cross ridge at tIie Fredericton road, but elsewliere
is separated fromn it by a deep xnarshy liollow, whichi inay have
been connected with Southi Bay before tlîis tliird series of gravel
knolls was deposited. In tlîis series there arc ridges qlîewiin,
two courses, one S. 250 W. the other S. 50'D WV.- the latter are
nearly cnveloped by tlie former and are therefore the older. The
ridges of the maiddle row-tliat, upon whieh the beach runs-also
incline greatiy to the westward. Withi regard to cither of these
courses it nxuy be observed thiat hiere, as well as ut other points
along the coast as far as Pennfield and Saint George, tiiere is a,
widc divergence between the direction of the gravel ridges and
of the glacial strioe *

Petersuille. The gravel and dlay cuttings along the line of tlî
'E. & N. A. liailway in this parisli exposecelearly tlîc relation
betwcen the varions parts of the Post-plioccnc beds, and tlirow
nîuch 11gb ýt upon the conditions under ivhich. the gravel ridgcs
were built Up.

There arc two gaps in the range of hilîs whichi cross this
parishi-the one, Douglas Valley, whichi is narrow and at it-s
highiest point 200 feet ubove tlîe sea: tlîe otlier, îNerepis vallcy,
mnucli broader througliout, most of its lgtaud eroded ut its
summiiit to within 300 feet of the saîie level. Donglas Valley
forks la its upper part, but the wider and deeper brandi lias no
opeuing to the Northî, being scparuted froin tue wvide rolling plain

Compare with strùze of Nos. 32. 33. 37. 38. 39 of Table in first
grticle on the subjeet.
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of C"entral ",ev Bru,îswick bu is 0'00 ftwt in heighit. Yet
aithotigli the %vestern brineli at i t> jttilw'tith tern is

100 flet hîghoIir, tho current pi1ig Iou-11 it ilu the Svrtensian
epoch, was nlot strong culolglh. to oîst, the delris wvhicli it bore
along loto, the lower valtey. but the grvland savul was pihd up
at ifs inouth and along the flanks of the hii Ils to the sonth. The
current cni over the his to the north, and sweeping throtui
the eiosed viiey was the miore powerfül. of tlhe two, and kept,
Poq.cSo1o or the mnain Channeli affor Llhe two united in the lower
part of Douglas Valley.

This couibined ourront swopt a dlean andl deep pasa:ge thronii1
this part of' Douglas valley, but was iii turn arreste. d ie :lys
nouth. by a more powerful. one conrsing throtugh. tho er)S

Valley. Floere the arrested current depoqited its burfhen ofgravel
and boulders iu a triangulir, flat-topped hajk at Welsf'ordl Stîtion.
The flat area on the top of thç baik is liver.gifiod vit.h hiiiocks
and holes :it siopes gonfly f0 the niorth, the direction froin whieh
ifs mnatoriais catte ; but. mnuoli more qteeply on the Qide faeilig the
Nerepis Vralley, Nvhîieh is horo scouod out f0 the sca.level. This
hollowed part of' the Neropis valiov extends downward for nearly
three miles, fron tlie mouthi of Dougis 'Valley, wvhere a sudd1ten
bond and con-striof ion a.gaîn :îrrested the current and catised the
accumiulation of' anotîter mass of gravel 150 or '200 lcet deep.
through whieli the Nerorpis River at. a lator period euit a cliannoel
to withiîî a few foot of tido-lovol.

On reviowing flhe relation of tuie gravel, depo.qits in these
valîcys f0 the configuration of tho land, observing espeially the
way in xvhich thxe banks are bult. up in and around the gorges
by oveau wvaters whicli, to produice those results, uîust, have
passed over harriers of' 400 to 600 leet, iii liiit the conclusion
eal Se:xrcly be avoided that, tlii: iras thie wtîIk of' a dccpl. lI(w-
erfuil and vistie currelit.

Siiivo t1w Pohar Current h;îs tlîru'wî up tlie>c iîîoiii and
bau iks î1 rae it vauni ut be doubtedl tia t it lfirtwedcresnd
îngr deux essions:. -J 1st 11ortlîward or thxe gritvel, bauk t W
ford Sta:t ion, tîtere is a hi kelet (flarcourt La ke) exenipl iIýing
in iiatnwrâ litindreds of' :Iîoets, of' frcsi wter, eute over
the 1hîe oi' the Lun t ry, w'hici have becîx prod.l îued b)y ti k
ag-e ney. Tiue.,.c lake basins IaObeenl ,j'il (l"/ - 1,y 11utîlpi'
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for in ail the valleys of this region, there are deposits, varying
from 20 to 50 feet in thickness, of Leda-clay, supplying an in]-
pervious liningy to the hollows Icf't by the arctic current. Suchi
dlay beds may bc seen at HIarcourt Lake, rising Up onl the siope
of the raemodnerb.By a similar coverîng of the

lower siopes of' the gravel banks at South Bay, the Saint John
River is upheld, and coinpellcd to diseharge its waters throughi
the narrow and tortuous passage termiuating in Saint John
H1arbour. So also the Ma-ra'davic River, but for a similar bar-
rier, would bave found its way to the sen, thirough,- Lake Utopia
and the L'Etang, River;- for the ridge at the hie-id of this river,
described on a foregoing page, she'vs a elay coating at the foot
of the slope on eaeh side. Spruce Lake, near (7 miles West of)
St. Johin, is turned eastward by a hank so low that a few fret
of elevation would cause its waters'to flow into Mlusquash Bar-
bour : und the chain of lakes in Loch Lomond Valley, '£0 miles
east of' Saint John. would be drained dry, but f'or the barrier
presented by gravel batiks and dlay beds nt its westera end.
Finally, the large marshy traet of barren, bog and lake, extend.
ing froin Cranberry Lake to the basin of the niorth-west branch
of' Digdeguasli River, is closcd at one end by the gravel ridge,
No. 4 of the table, and at the other by gravel banks at the.
mouth of the north-west ]Jigdeguash.

These few instances are referred to, because the places are
easily accessible; but I may add that where I have examîned
the rinis of' lake basins in southcrn LNew Brunswick, I bave
found very few esamples of' lakes hiaving rimis wholly of' rock.
lu thc uîajority of cases, the 8hape and position of the lako
basins is more readily explicable by the theory of current
erosion than by any other: as regards the rocy hiollows in
whiclh they lie, the lakes, like the fiord.harbours to whichi I have
referred in a previous article, appear to ho pre-gîncial;- but as
regards the superficial deposits, post-glaeial. It would bc
tedious to specify instances in support of the latter conclusion ;
but a study of the regiou to which these remarks relate, with
the aid of a good map, will confirm it.

Tical Erosion ii. the Bay of Fundy.

Iu order that a comparison may ho made of the effeet of tidal
wear ia the Bay of Fundy, with the phenomena of the Syrtensiau
VOL. VII. r No. 8.
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period, I give, in tie following pages. the resuit of' an examina-
tion of' the sotindings ii 'various parts of' that bay, as slîewn in
the Adiniralty chart. For tlt.lioii,,I au ocean curreut constantly
setting in) one direction cannot be ex1)ected to produce exactly
the saine restilt, iii transporting superficial :iecinuilations, as the
tides which flow alternately Up and down thie Bay, the agree-
mient is sufficiently close to illustrate the subjeltet unider considera-
tion.

lIn the Bay of Fundy, thc ruai of' tide varies f'rom 2- or .3 knots
at its înouth to 7 or 8 knots (!) ini the Parrsboro passaige near
its hiead. ''ie chiain of' islands which separate Passaîla quoddy
Bay froîîî the larger bay, prescints. on a suial1 scale, a barrier
sinîilair tLo that wvhich, duriiîî' the Syrtensian period, scparated
the occan waters iîorth and south 6f the HJighlands in Southiern
New Brunswick. 1>assainaquioddy B.ay bas t.wo principal outlets,
vîz., Quoddy River (sait) and La Tête patssage. The rush of
the tide tlîrougli these passeg cauises a roairing sound wvhieh îuiay
be heard for inîany miles - and the wbirlpools are stroiîg cnougrh
to upset boats and carcen large vessels. Botlî channels arc full
of deep lioles. ledges aind pointed rocks. At Qtioddy River, the
tide passes over b:trriers haviiîg only 15 1tliiîs at low water;
yet w'ithin there is 50 fhthlonîis in the iîarrowcst, and straightest
part, and 30 flîthloiais wliere it nierges into the shiallow'er wvaters
of Passanac1 uoddy B3ay: in the Contour of the 20 aînd 15 Î;ithom
lines, tidail erosion inay bc traccd qitte aosthe Bay, on the
Robbinson shore, along witieli runs the ehianniel tiait conneets
Q uoddy River with the estnlarv of' Sainte Croix River.

Opposite the La Tête passaýge, tidal wear on the bottomn of
Passarnaquodcly Baiy is even moire conspicuous. One would
naturally expeet to find ini tlîis bay tlîe ehianniel of' sucli an im-
portant river as the M a'vi.thie larýgest entering the sea
betwee-n the S;t. Johni Rtiver- and the United States border; yet
no trace of it ean, be dleteute-d bcyouîd the 5 Ifltoin line;- on the
other bauid, the tidal toungli wbich begins inside Pzissamaquoddy
Bay, witlî a depth of' 40> fithonis, inay bo traced up the centre
of' the Bay, thîro gh the 30, 20, 15 and 10 flithoi contour lines.
Even the sînaîl iniddle passage 1)etween McMaster's and Pen-
dleton'sq Islands has pr-.duiced a iol]ow or '24 thîthons' depth,
!ouneeting, with that in front of La Tête pas.e

Opposite ecd of' the main iets into Passanîaquoddy Bay,
beyond the deep water, but inxnediately in front of these openings,
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there is a shoal correspouding to the cceCft1.e-s.-tl1 described
on a prevîous page, as produced hy the ocean current of a foi-mer
period. And along the straight reaeh of* the niorthern shore of'
Deer Ialand, a eliaunel lias heen made by the tide, -uch )as the
Arctie current produced in Syrtensian tinies, :it niatny points in
the southern counities, whece L siînflai, obstaicle oppo.qed its on-
wvard course.

At Saint John, likec results have been produeed by the flux
and reflux of' the tide iii the narrow passage by which that river
debouehes into the Bay of Fundy. Althoughi there is oul1y six
fathoms at low water on the rcef which causes the rapid (cCFeals'")
ut the miouth of the river, sueli is the force of the curregt that
trenches of 25 fathonîs deep below the "Pds"and 33 fat.homs
deep above it, have been produced.

In the open parts of the Bay of' Fundy, espeeially iii its
upper half, there are ridgces and hollows secmingly produced by
tidal erosion. Thus in the centre of the bay, betw'een Quaco,
New Brunswick, and Marganretville, Nova Scotia, there, is a de-
pression outlined by the 40-fithom contour line, nine miles long
and three wide : it lies just between the points of two ridges
(outlined by the 30-fathom line) which extend out from either
shore. Up in Chlignecto Passage also, off Cape Enrajge there
is a trougli scooped out by the tide, wvhichi is outlined by the
30, 25) and 20 fathom contour lies. And furher up the saine
arm, another, lying in the Cumberland channel, between Peck's
Point and Boss Point; tîjis trougl isl bounded by the 10-fathom
line, and through it the tide runs ut the rate of four knots an
hour.

But it is in the eastern arm of the Bay of Fuudy-iinas
Channel and Basin-that the scouring action of the tide is rnost
conspicuous. The curve of this amni to the east lias throv;n the
weighfft of the current on the enstera shore ; and there, under
Cape D'Or, lies a trougli outlined by the 50, 40 and 30 fathom
uines, seooped out to a depth equal to that of the deepest part
of the bay between St. John, N. B., and Digby, N. S.: yet ini
the intervening space between St. John and Cape D'or, the
soundings shoal1 to 25 fathoms.

Passing Cape D'or and going further up, the bottomn again
rises to 25 fathoms, but soon sinks into another trougli 40
fathoms deep. This extends to Cape Split, where a sharp
barrier reefg rising to within 25 fathoms of the surface, again
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intercepts the tide. Surmounting this reef, the current again
plunges down into a trencli 50 fathoms deep, and rushes along
through the Parrsboro Passage at the great vclocity of 7 or 8
knots where the water is deepcst; but slackening to 5 or 6 knots,
where, in the more open part of the passage, tho soundings risc
to 30 fathoms. flore the îcontour linos, thoso 'of' 30, 25 and 20
fathoms, take a bilobate outline, corresponding to the two arms
of Minas Basin; and at 10 fathoms' depth, this lino is tri-
lobed, showing the erosive influence of tho tide oven in the
middle of' the basin : these three indentations aPswor to the Corn-
wallis, Avon, and Shubenacadie Rivers, as will bo scen if the
shallower contour linos ho traced. A similar resuit of tidal
erosion may be detected in Pa9samaquoddy Bay, where two
tonguos of deep water roacli up from the basin in front of La
Tête passage, on the contour lino of 10 fathonis, to flardwood
and Hospital Islands.

conclusions.

Before summing up tho results thus far obtained, through
observations *made on the surface deposits of' New Brunswick, it
may not ho out of' place to enli attention to the wide differonce
in composition, etc., between the beds, to the description of
which this article hias been chiofly givon, and the Boulder clay.

The latter exhiibits no sucli indications of the powerful and
dostructive action of ocean currents, as arc cvorywhore im-
prossed on the Syrtensian beds. Lt does flot lie in stratified
beds, like the latter, nor is the d!ay sorted out, but it still
remains evenly distributcd throngh the miass, in company with
fragments of stone that show no marks of froc attrition agninst
each other. Lt could not hiave been oxposcd to atmosphoeric action
during its accumulation, [for, as Dr. Dawson lias remarked of
this deposit in the St. Lawrence valley, and as may also ho seon
here, pyritous minerais in the stones offtho Drift dlay are quite
unoxidized, and the stonos themselves show no ovidence of aerial
woar. Theso considorations preclude us froin rogarding it on
the one hand as a deposit made iii places open to tho force and
,gifting action of sea water in rapid motion;- and on the other,
thoy are not favorable to the view that thoso clays wvore left
ezposod, on the surface of the continent, to the winds and rains,
by the -retreat of the glaciers. Thero romains, hiowover, one
explanation of their origin whieh, it seonis to nue, meots satis-
factorily the conditions of this deposit, viz., .that it was pushod
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loto the sea at the submcrged foot of thc glacier, beneath which
it ivas formed.

The history of the surface deposits in Acadia, so far as I
have traced it, rnit, upon these grounds, bc briefly stated as
follows

1. ThVe Strioe mark the formation of a glacial zone across the
continent, facing an open sea to the south.

2. Iu cotneetion with the production of strioe there followed
the accumulation of ice on the southero side of this zone, causing
a depression ofthe carth's crust, and producing the siope rcquired
to give motion to the glacier covering the Acadian plain,* causing
also the sut»warbîe glacier-foot nccessary to account for the
nature of the -Boulder Clay.

3. liecession of the glaciers to the North, consequent upon
the con tinuous sinking of the land at ffieir southern border.
This change would resuit in the widening of thc submerged
tract, aInd the admission upon it of thc arctic current from the
northi-ezt; and wvouId give risc to the formation of the iSyrtensian
becis out of the Boulder dlay, the finer material of' which, in
tracts exposed to the w'ear of the current, would be carried off
to greater depthis and miore shcltered areas in the ocean.

There is one subjeet which. should be touched upon before
bringing, these remarks to a close, namely, the time-value of the
Syrtensian beds: how will this epoch compare, for duration,
with that of the Boulder clay ? The gravel and sandy strata
of the former group do flot present such a thick and uniform
coating of detrital matter as the latter, for, althougli th ey some-
times risc into ridges of' 150 feet bigh, this thickness is excop-
tional, and thiere are large areas where the deposit does not
measure more than a score of fleet in depth, and many spots
which are entirely bure.

But, althougli the B3oulder clay is, on the average, muoh
thieker, there are somne considerations which depreciate its value
as a timie-indicatoùr. Previous to its formation, the eastern part
of the continent appears to have heen for long ages above the
oceanu, and flic solid rock. under the influence of a warm and
probably humnid clhiniate, had been decornposcd to great dlepths.
In parts of Virg.,iniat and North Carolina which have not, been
beneath the glacier, the gueissie lcdges are now softened to a

!Sec~ p. 7 of former article on Surface Geology of Nuw Brunswick
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depth of' thirty or fifty fcct~; and a similar condition of' the
gneissi-, ledges in Brazil bas been noticcd by Profs. Agassiz and
Bartt, so ià may well bc admitted tb;it. grcat inovin g masses of'
ice, like the -laciers, would have no difficult, task in breaking
Up and pusbing into the sea these sof'tcncd rocks, made loose
and tender by the pcrcolating rains of untold centuries. Another
cause of the rapid growth of Uic Boulder ebiy was that the
period during whichi it was deposited was one of' siibside» ce.
Whatcvcr mud was poured into the ocean, at the glacier's foot,
quickly sank to the bottomn in the deep and quiet waters.

In the next period the conditions wcre changed, and strong
currents invaded the subm)erged àzea. In the preceding epoch,
glaciers had ground down Uic rocks to the bard and comipact
heart of Uic ledg'es. se that, cxcept in the already ex«sýtingý,
IBoulder clay, thore wvas no source frorn whichi the roving cur-
rents of' the epoch could draw for the formation of' a new group
of beds. 0f tbis old glacial deposit they availcd themselves;
but, while building up heds out of' is coarser mnateriAls, they
swept off and buIricd iii the depths of' the oce;in the fine sand
and dlay. The Syrtensian pcriod was one o!' clevation, and was
therefore one of destruction of deposits, rather than of recon-
struction and growth, so that the lcngthi of tirie wbichel Lpsed
may have been much more than the thickness of its bcds indicate.

This elevation of thec land after the withdrawal o!' the glaciers,
ia phienoinenon whieh occurred in other lands, as wcll as this.

Sir C. Lyci, in bis Antiquity o!' Man (page 243, Philadeiphia
edition, 1863), addues proof of the graduaI and steady uipheaval
of' the land in Scotland since the ice period. And Professor
T. Kjerulf, in his treatise on the Strioe, Glacial formation and
Terraces o!' Norway (Christiana. 1871), also shows that the
hyperborean marine fauna was replaced by more southern forms,
as t.he Norwegian land arose above the sea, aftor tbo rotreat of
the glaciers.

It will thus ho seen that the thoory Nvhioh I bave advanced
te explained the conditions o!' tho Post-pliecciie deposits of' Aca-
dia, is net without support froni the glacial phoenomena of other
lands.
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NOTES ON SOME 0F THEGM EA OR SULPHURET
0F J4EAD DEPOSITS COSNECTED) WITH THE
JJAURENTIAN ROCKS 0Fe ONTAI.

Wrv Iiiv G. \EN;,OC, P. G. S.

Galena or siphutret of* lead is so often tound zissociated with
the crystalline linivstî'îîh of' the Lauti'nti.in, that un idea secms
to, prevail that, like the nîagnetic (ixide of ironi, it niay specially
characterize one or mnort of' these banuds. But recut investiga-
tions, while fIuriîîslîiing conclusive evidunce that sueli is the case
respccting the latter xîuneral, app)ear to showv clearly the contrary
concerning tuie Ibritir. The eng-in of' thuse, two îinier.îl deposits
i6 very differvnt. Thle inagý,netie exide ofiron is now provcd to exist
for the greater part iii the florin of' beds, or iîiterstratified masses,
in certain ho'rizons of the ~.nisand liiîîestoe suries; and in a
rocent Report of the ( eologrical Survey, Il have sliowvn that, in
Frontenac and Lanark Ceinities, not lstitan tlirec horizons of
iron ore nîay bc identified, wliieh bear fixed relations to three
seperate bandzs of liimestone. 'Cli galena, hewever, does flot
occur ini the ferni of bedimintary delpo.its,, but alw.uys iii true
fissure veinb, which traverse g-reat aret., i:1 tu Ltureuitiai rouks.
Consequently tie occurretice of' this oru i veins ini arîy of' the
bandIs of Iiunestene is merely accideuital, or. ii euer %verds, is
simply owing tu tlît.si. bands in partb of' tlîeir dlitribtitioni being
crossC(l by what nîay correctly bc euîae a.s zones of* dis-
turbance. It is the objeet of the pre:-cnt, Iaper te _,heo that
thiese zunes -are accuîîianied by great parall breatks or fi.sýures
and dipaei uf* e tuec strata, wlîîeh traverse the counîtry in
straighit lines for 01reat distaiee..

The galenîîa deposits of' La nstlowtic, Sterringtoti, Lotughlboiîo',
and Bedtlord lhave beeni long kiiie'und 11:MIy leCalities- in theSC
townbIhip.s. wliere theu ore lias been iiiiinei, liave beviu îentioned
in the Report> of' the Geeolog.-it.l Surivey. In onc of' thecýe le-
ports, for the year 1858, Sir W.r Ji. Log~an, iureèri to t)e

g ler odes et' Lansdownie anud Bed ford, suggests th li 1 robability

of* thecir tlormng at f hesie ru ils the lezd-bcaring
Iodes of' Russie, iii St. Lawrencee Ceunity, N. Y. lit iltis con-
jecture lie %vas supperted by -Mr. Thiomas Mac.tearlanie, wio ,:ub-
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sequcntly examnined tlie:.e Iode,,, anîd publislicd a short~ paper on
the Geologî-y of Rossie. (Can. iNat. and Geol., new~ ,cries, vol. 2.,
p. 9267 et :eq.) Beyond tiiese notices, nothing has bec» pub-
Iishced on this intcre.sting and inmportant suct. yoicpoa

tion.,, however, now enable ine to ,ttte w~iti, t a nill greater degree,
of certainty, tiat all theù galena, Iodes belon- to a great beit or
zone of parailvfisues which cxtendt_ not only fromi Bossie in
New York to Bedford, but also to a -rreat but unknown distance
beyond, in a general inorthi-westcrly direction. The.,e Iodes are
not of Laiurenitiani age, as they extend up into the I>ot.Aain and
Catleiferotis rock!, or perhaps it would be more correct to suite
that they extend. at any rate, Promn tlî Catlcifer-ous!, through tlic
Potsda ni, into the upturncd cdges of the Laurentian :strata. F1or
we have 'abundant evidence to prove that thiese latter rocks hiad
assilmed thcir pre.sent folded condition long before tlic deposition
of the former, and consequentlý ait a still greater pcriod prior to
the force or forcez, which bave caused so cxtenced a fxs-suriing of

strata. It i.5 fot so cicar, howcver, wlîcther this force actcd froni
below upwards, or from. the Calciferous downwa-.rds into the
Laurentian strata. Nor is it yet determuined which rock i.s the
truc source of flic ores -which now fill the fissures. What
evidence we bave on thiese points, hiowcver, is instructive. We
find, for instance, tlial, the Iodes are, in somc way or other,
connectcd with the junction or line of contact bctwcen tlic Silu-
rin zind Lauretiin -forma-tions. This contact maybe reprc::eted,
according to Mr. Alexander Murray, - by drawing a :straight lint'
fromi about the mniddlc part o1 LoughIboro' Lakze across the bonds
of Kno-vdçton and l3eazver Lakes, te Round L;tk(- ini Belmoi(ut, aý
snîail sheet of watcr a littie bcyond Beliiont Lake, and then
another from Round Lake- to the northern extrcnîiity of Balsain
Lake....... There -wil, however, be several deviations froin fix
rcgyulatrity of' tlhe striJînes,, occ;asoncd by undulations iii the
more arîcient rocks, brimriîur them occabioîîal]y to tlic ,urf'.ice on
the ,outh, mhilc t. numbtir of' outlying paltes of the more recunt,
formation., are :spr( id over portions of the cç.untrry to flic îorth."
The junction ol. tlics>t, iwo lornations wvîhI be moire rckarly under-
stooda by cosligîwlange? Col(,red cIoia îp publislied
by the enn.i:lSurvey ofj Canada, on' %vich the Sillurian is
rcprcsentcd by tlw. dariz bine color. Along thi:s w'hole line, and
extcnding nurthivard li-t-ii it for twcnty to forty mniles through
the Laurcntiani ztrata, there uccur equidi.stant aud parallel fis-
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sureb, or great craceks-, wiiich prubabiy extund duwvnwards to great
depths. The course or these fisrsis niurked by the occur-
rence Of doicritio: and fWldspathic dyke, mnrl-,rn veins,
or wh.ere teudo ilut ueur, by tiw iabrtipt 1ftulting of the strata
at nunicr<)us points aiung a nuinber >l:sr.tiýght and p:iraliel lunes.
With these ire Coiiiiectud -.Il] of the Craii-ia veins of IRossie,
Lan:,downe, Stolri-gtoun, Lougiboro' and Bcd Uurd, as wveiI as
those in Madoc, TIrira fudor and L;ike in IHastings County,
aind BIeniont ilethiuei, aInd v'ery probabiy aiso Galway iii Peter-
boro' Couty. Tlius- the we>t.tir e-xtent of' ibis -ý.rezat belt of
fissures humn 13e:dl'rd canmot bc le.,: tL.an 100 mile.s, aud frorn
Russie 150 miiles. In tiis distance they traverse Z1 succession of
Strata oU ve.rV vatried cli.tr.ctcr.s, cuttiin- alikec the ueisbes, schlists,
diorite.s and erystalline Iiniiestones, and ait iBn.woN. Y.,
the 1>ut,,dam n dsi~ Of dhese rocks, the cr-ystalline lime-
sitones appvar tu excrt tU i ost f'tvoratble influence on the Iodes,
aB, il. is in these they att-tin thecir greattust proportions and yicld
the mosr. ore, w hile in the, ahcernatingr gnekcb>S and diorites, par-
t.îcuLirly xwhere t.hes.e are of* a flrm, tutueiey not only nzirrow,
but in miany instances are fiied Nwith diffuercnt inierais, ,uch as
blcnde, copper p)yrit.es, inhýpickeI, anid more rirciy gold, silver,
and bismuth. It. i-, this eiarg-enienit and iniprovenient of the
Iodes in the liiestones. that ha-ý givcn ris'C to the idea ahecady
rcfcrrcd to, îmamcely, that the -;ilun;L cliaracterizes certain of
these bands. The chang~e or' nineýral contenjt.s in Iodes of the
6ame age is un ntrsigand important feature in this con-
nection, but it is one thiat requires niuch further investigation.

The direction of niw'st of Uhc galena veins iii Lansdowne)
Lougliboro' alla Bedford, is aî flitle north o? wvest and south of
caEt., but varies lroui N. 85'l W. to N 150> W. In this saine
direction run ill the lines of f*atiiniii and înnsýt of' the intrusive
dykes; but ilies5e iast run rather by ,hort zig zags tiîan in direct,
lines. It is ain cxtrcniciy difficuit matter tu flliow out and nîap
any one of thiese lines eontinuiouiiy tbirough Uitc contortcd Lau-
rentian country, but such an attcmipt -vas macde, and intwo
6pecial instances succucdud beyond iny uxpectation!s.

\Vhile tracing a number of the fztuitb in Loughiboro' and
Bedford, one -%v'as met xvith towards the centre o? the latter
township, Nvblih, froiu its being fartier remnoved froîn -the
overIyin- mass of .the Sijuriin, J'rise nore inarked features
by which it could bc followcd. This Nvas traccd by abrupt dis-
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placements of thé strata, f'ront the vicinity of Westport Village,
on the ideau, in North Crosby, througb W7olf' Lake, in Bed-
ford, mo E'ale anîd Long, L;kes, lu 1lincliiubrooke ; thence
throiigb Fort, Shoe Lake, on thie Salmnon River, in ICennebec.
to antd tîru. Kalda, lztvîr. luidor and Lake townships, in

aill a dlstaiwe' 01, 52 mîiles. 'Ilihu of dislocation i-, aceoni-
Panieil, iniluiid Tuidor antd L.îkc, by nunierous parallel
galeua Iodes: iu Kaladar and La.-ket, by Iodes carrying the sul-
phuret of coppet'. and iii otme iinsttiice, in flie last, named town-
ship. hy - id mou ûi im.r g t1e mil pli tret of bismuth in crystal.line
masses o o'lr:îbe ize. The cupriferous Iode, are invariably
boutided hv dioritv s, grecti sa*,and' chiloritie schists, or dolo-
mite,~, w-hile bout ili toi'alemîn. and the bismuth are a-ssociated
with liliestones. Tt is al>o niotimeble that inii hu localitâesw~here
the 1ode., trý -]-e the 'riulato's and cliloritie schists, the
copper oire îý, not(i couhol toi the lodes thcmsclvcs, but extends
froi theut aliug tu 1atisutbdd of bothi si.ates and schists,

forin. bedîld ciipr'ifl i- iis zones, wbichi eau bc trac- 3 for sonie
distance n fli strikze (il the rocks. These zone.,, however, do
not apjîe:r to be of' ecnmeimportance, nor is the copper ore
in the uiin lode.s in suflieient quautity to bc worthy of special

'Vo the >otnth of tItis first -remt dislocation, and about ten
miles dlisîtut fi'otu it.. a >coîd and ,iilar inmportant break was
ruade oit, autdl t'aced Ilor soutie distance lu t. parallel course,
nortlîward neat owa'ds ait tlîrough-I F ronteuae. Conuty. This
runs froni tlt' soifflî.nastern dcorner of' Mn'îltucu townrslhip lu Po-
terboro' C uv.wltcre its riosition is inarked b' P>arker's Galena
mine. thii' ulr 3 :uî'uotîî. Manior and Eizevir lu flasîigs Counit-y
thence 1111-biu rth xil1aî ofl Troy or Bridgewater to a, position

on thte Salîtînti 1P iver' l Iiii led abut intie or te i miles3 to the

soutltward ol' wlteî'e the iirst (h'scri'beil î:it crosses flic saie
river iti I•t tîie. li ithis poiltit. flii (.t'(t('tss of this lhue

of' Ibuit is vterilited loy a lht4rcr. by M r. Alexatuder iMurray
in lus fînl'i't lji'î titiS52-5:3, it whieh lue stat(-, as

foilows : -Six utili.s fi'nîi itet dowuvi ( thte Salîtton Riiver) j h

(.t baud ol' liittti tl- t >V(Il seît hnibN tht exi il' J 'oing Laakc.
whcî'e it is ir inu lîyis ihiati zt1~ue by -. C.ualse1

g<rati iednumtzîflllmtl.n dyker. 1u'attsmerse to tic stratification:

the xuiica lt aiirîted itiiist tli dykc on te îiortlî-cmt, .1nd
the liiietoui'tlit e sou1h) sî..
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Beyond the Salinon Riv'er, in ain castwatrd direction, this line
of dislocation wats iîot. clearly inade out, but. an extenbion of it,
ini ail prob.ibility, w~as observed to affect Ulie strata in the
nortlîcrn paîrt of' the township of' LnnLilîboro', where it is again
acconipanieil by galeta Iodes. The total di.,t.inc f'onî 'Methuen
to Loughboro' is about 60 mls

Beside.s galena and copper pyrites, gold, silver aud niispickel
occur in the veins acconipanying, tis li>1oe.tt.ion. In Madoc
and Elzevir both the once cclehrated 1{iebiardsIouî M1ine, and the
Bairrie Mine are il) close I:roxim)ity to it, and it is pirobaible that
the great ier~tdniasse., of auriferous niispickel to the Wcst
of' the [luicklcberryBock i arniora are due to thc saine
agemcy. This point, ho'vever, rcqui res more dctailed iuvestiga-
tion. Tiierc is lit tic doubt existing in rny own iiiiid, that many
of the auiriterotus Iodes; of' Madoe and Marînora are due to the
fiîultsq, and p.irticularIy so where ilhese tra.ve-rseu the dolomites,
siates and schiists oft he latr.scsries of rocks. The age, there-
fore, of thcese ,goldl deposits is probably the sainie, as that of the
galerin Iodes;, naniely, as rvecent, at any raite, as the C'Aciférous.
The source, however. froin which the prccious meta-ls hazve been
derived cani not yet be satti>1'.tetorily detterininied. 1 Aiould also
notice, in this conneetion, the occurrence at the Richardson Mine,
Madoc, of a black, earbonacuus mîatter or bitundinous substance.
This was first dsoe dby «Dr. J. Perrigo and inyscilf, during
the year 1866, and ma usuctyde-!cîýibcd by Dr. IIunt, in
one of' his licpous as Anthracite. Thi:s ,substancc, is un-
doubtcdly a true pairt of the Iode, and was dcpositud along witb
the gold - it is. how'cvcr, ol* rare occurrence. Respecting the
dcptlî to which thes:!e Iodes are ore-bcatring.. littie cari bc said
with certainty it. present, as iliere arc no( s4hafts, or openings
deeper than 100 or 1*25 1i.cet on aiiy of thein, by Nvhicli this point
miglit in a ineasure be te.sted ; but froîn wliat evidence I have
been enablcd to gahr I agrce with sir W. E. Logan, il) a st-ate-
nient nmade by Ijini repc ing e iRanîsaiy Gxalena Iode, that
&wlizttevcr- (uantity of' ore thc Iode inaty carry '%vith it, there is

little doubt. of' its, great deptiî. a deritl to whieb indccd no cer-
tain limit clani be placec.- Thuis stateinceni cqually applies to
xnost of the galen a Iodes exaniniied by nie in Frontenac, H-astings
and Peterboro' Counties. As to the quantity anîd constancy of
thec mineraI in tîmese. a word or two înay be said. So ihr. wc
have abundance of' proof' that the galcua docs not cxtend far
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into the Laurentian strata, ailiougli the Iodes thcrns:eives
undoubtediy extcnid downiwards to grecat distances. ln their
grcatcr deptlîs,, they woutld appea.r either to change in minerai
contents or becoine b. rrii ; a 1tiougih this is anotber of the points
whichi r-equire.s turtlîir iinW ý.ti g:tioli.

Perhaps the î.r-..cst depti.sit, o' -alua yet opened up is thuat
on the tîjird lot. of'Ui si t .> ioii of Rainsay. It, however,
bas not been work,d K.r a rîntiibcr of* ye:trs, and is now filledl witil
water and debris. Titis 1ihd,c fot, boioîiv to the saine boit or
group of fissures as toso of*addwe Luhoo n Bedford,
but it is undoubtedly of* the saniie a re. Lt îinterseets flrst tic Cal-
cil crous) next t le l3uù,da iii, and liuîaily thxe Laui'tmtian strata il,
the saine tonL ;but the. ore gradu.ally it.-:ssens and flnaHly
disaippears iii the oldur rotAisý. The beariiug or the, Iode is t'romU
N. 450 WI. to N. àW' WV. aîîid its underlie is. a it invariably is in
ail the Iode, anid ti sof ie sa"ine uIC to 11he north-ward at. -A steep
anale. Lt bias beeî sîdte to a deptii of ci-lit ltiîtonîs, and
soînewhat uipwardsh Of ihliriv tons oi, -îien;î, avr~îg80 P. C. of
ieaid, extracted anid. Titi-, Licî.ia alread l)eflitioned in
one of the Ret.port., of1 theo uiead sur' cy, buit 1 a-aini ailude to
it in conneetion idît % hat 11.4. ju:t bet-tated ruspecting the
diminisiiin,- of' tII2 ore iii the doîwr oreof thi Iode.

Thie IRainsay Iode is :accoîupanied by a di>placeîncnt of the
strata as is thie e i:-e with thvese of' 1'edltrd and Lou,,hIboro'
whieh fact is particularly itîentioiied by Sir William Logan, in a
foot ilote to the. Gcologicai Replort, for 1858, page 51, whcrc, after
referring to the gakn ia drtaisof Wieoîtsbin and Missouri, ho
says: IlThe iRani-,ay ore on tiiu eoîîîrary oceUrs in a true vein,
filling a craick conriccti dl w% ih a dislocation, and on a late visit to
the mine, 1 had au' çtl.lotinity of' çib>erviiig a clear evidencee of
this in one of* the w%1: a fil h-de (ihotu o whI\vich arc wcli de-flncd)
in the pnalud grooveceai"e by ilt grindin- oU the terminal
cages of Ille sîa on the qj e*lOs.iîî -idus of' thie crack î%vlhcn the
dlispiacenient h~.ind" Aito ftrtitier ont aqain in this saine
Report, in rcur*tri-iit«- to the a d* oU ie Utc 1iaîîîsy Iode, Sir
William says: LaI additiouto i0 lv C.dek-i irou, ,;ttd rock thelode
-wili intersect ilie >îdat .îis, .id thme Laîirentutn are:ts

beneathi, and ini ibi. rc,:l (:et 1*(st Illu leý ibsi odes,,. Little
hesittation cait lie 1h it ili iioîti it to bie a lodt. of» thesai

age as tiiesc, and te inîcrcsUtig fiet izs noiv htr the firn t nie
6hCwn, that flot only thesc lott.s bt probably a111Uic yet knlown
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kead veins of the Laurentian rocks, are ncwer tlian at least the
Caleiferous formation, aud possibîy th:mn somie of the formations
above it, thus extcnding eousidcrably the area in whiiell such
veins may by lookced for.- I need only add that iiy owu obser-
vitions fully support the view thus takcen by Sir Williamn res-
pecting both the character and age of' thcsc veins, and that
although1 I have considerably added to thce lineai extent of this
great group of Iodes and collectcd many farther facts relative te
their conditions in the Laurenitian strata, I eau throw but littie
additional lighit on their truc orhiin.

As to the future prospects of thc Rlamsay Iode, I may state
that little is to be expccted cither in depthi, or in drifting ina a
north-westward direction, and for two simiple but potcut reasons.
The CaIciferous and Potsdam s-trata, whiehi the Iode intcrsects,
arc eomparatively thin outlying deliosýits towards the termination
of the great mass of thce Silurian, whIich e.stends for miles to the
north.eastward and south-castward. Ccinseqc.ntly at a depth
flot exceeding 100 feet, a shaft would probably enter the Lau-
rentian gueisses or limestioncs. prob.ibly the former, when the vein
miglit be expeeted to beeonme u)pt(.fit.able. The samie would
bappen in drifting on the Icde in a north-westward direction, at
a very short distance. The on!v other course thien left would be
its exploration in a szouthieaistwird direction, if this be practi-
cable, wheri there is no reason why the Iode shbould not contain
asmruch if flot more ore than in thjespot whiere it uças firstmined.
There is perhaps-, hiowever, a possihility that iier members of
the Caleiferous, or imicdiately sýuceceding formations of more
recent ace, niay cap over and COUCeal the Iode in this direction.
I cannot state decidedly that the ore la this and similar Iodes
would at once diniinish upon enitciugi. the Laurentian, but simpîy
that what evidence lias been s-athcred froin the condition of the
Iodes intersecting-suelh strata in othier lecalities in tic sanie town-
8bip, would Point in this direction. On tlie otlier baud, the
galenia Iodes of -Rossie lu St. LawtNrcnce Counly. N. Y.-, in the
Laurentian, have. to s-onie extent nt lenst, beeu profitably wrought,
and many of Uice sanie tlîrough Lansdowne, Louglîboro' and
Bedford in similar strata, appear to be of greater or iess
promise. Stili the fact reniains that in Uic latter localities the
Iodes are no longe r worked. whle a nuniber o' themi have been
abandoned as deeidedly unprofitable. The Loughlboro' mine,
near Indiau Lake in Loughboro' township, is situated, perhaps,
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on one of the best tested iodes in this group, ind it furnisiies usq
w'ith au exupeof' how flhe galena. uuay bc ligely replaced by
blende aus w'e descend into tuie Laurentian strata. In iBedford
ioufli iaIeua, w'as finund iii large niasses at the surface of a,

nuinber of' tlie Iodes, it beyond a doubt dimiinishied in depth.
Again, in) thie great series of lead-bearin- "cins in Tudor, ak
and Methuen iii I-Lstings and iPcterboro' Counities, astonishingiy
large and p)ure niasses of ore were found inii nany instances imme-
diately at thesfîe of' the odes, but ridly dinlinished in
every instance iii dle:eeiidin',. The shaft of Messrs. H1ill &
Kershiaw iii the towiiship first nanied was iii ny opinion one of the
best, tests mnade in thiix section of' cour,-try. It was sunk on a
beautifuily defined iode, cutting the grcy liniiestone or calc schist
of the lHastings szeiies, to flhe depth of' 130 f'ect, but long bef'ore
reaching tis de 1)th the ore ha.d ceasced to occur in reinunerative
quantity, aithiotgh tlue vein continued to descend as weii defined
as at flie srae

1l) conclusion fluen 1 eau only express the opinion that these
Gacnau Iodes iii die Laurentian systeni are unereiy the remnant
of Iodes wichl Ilad flîcir grea~test developient in the rocks of the
Potsdani and Caleiferous, both of whieh formations have been
extensively removed by denudation.
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GEOLOGICAL SKETCHES 0F THE NEIGHBO1{HOOD
OF HAMILTON.

3Y J. W. SPENcEat, Bic. APiP. Se.

The country ini the vicinity of Hlamilton, Ontario, affords a
very interesting field to the geologist. Withiu a liiniited dis-
tance there are excellent exposures of thei uppier mnembers of the
Medina, as well as of' the Clinton, and the Io 'wer part of' the
Niagara formations. Tliese rew'ard the perscverinig collector
with a goodly numiber of fossils, besides sevural inierai species.
The superficial geology of' the region in question i-s likewise well
worthy of study.

The most prominent feature of the Wrestern Peninsula is the
Niagara Escarpment (popularly called at 1Iaiînilton Il the Moun-
tain "), which, crossingr into Canada at _Niagara Falls, skirts the
western end of Lake Ontario, and extends northward. to the
Manitoulin Islands. Th'le esearpiment, riscs several bundred feet
above Lake Ontario, sometinmes f'ormning abrupt ciifs, and at
others having, a more graduai ascent. At H-amilton it is about
two miles from the lake, or radier fi-oui iurlington Bay, and
396 feet above the bay, or 628 fèct above the sea. West of the
city it recedes eighit or nine miles from the bay, the niorth side
of which it, howèecr, againi approaches, forming the valley in
which IDundas is situatedà.

The objeet of this paper is to give a few facts concerning the
strata composing this esearpmient in the neighiborbood. of Hamil-
ton, togrether withi notes on the superficial gcologymnr oy o

TuE MEDINA FORMATION.

This formation bias only its upper miembers exposed at Hamil-
ton, although at Oakville, on the north side of the lake, the
lower bcds are seeni, being underlaid by the H-udson IRiver
ro lie whole thickness is estimated by the Geological
Survey at 614 feet, of which only about 100 feet of the upper
part are seen :ît Hamilton, and stili lcss at Dundas. The whole
formation consists essentially of' shales with sonie sandstoues.

Near the suinmit is the 'lGray B.ind," a fine.grained and irregu-
larly deposited sandstone, witlh a thickness at Hlamilton varying
between seven and flourteen tcet. Above this tlhere are eight,
feet of impure, slightly calcareous sandstoues, in thin beds wvith
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shaly partings, andi weathering in sonie cases to a bright rcd.
The gray band, which is extcnsively quarried. forais au excellent
building rnaterial, and bas al,,so been used for making- grindstones.

The shales are particularly poor in f'ossils, nothing but a few
obscure fucoids havin1g been found in thcmn. In the sandstones,
however, a few fossils can bc obtained. but it is cxceedingly dif-
ficult to separate thein, on account of' thc hiardness of the rocks.
Among those which I have found, may be mentioned Arthro-
phlycits Ilariani, I>aioeophycuis. and Lycophycus, and of animal
reniains, Lingnla cuineaea, vrhich is not rare, iJffediolopsis ortko-
,nota, .Ilrchisonia votoidea (?), aud an obscure coral resembling
a Zaphrentis. In souie places rain marks are common.

TUE CLINTONX FOR31ATION..

The Chanton formation is exposcd along the side of' the escarp-
ment, aud liaving the N\iiag.ra«'overlying it, there are but few
places where it f'orins the surfacee rock of the country. As it ap-
proaches fromi the cast, it increases in thickncss. and at Pandas
is mucli more largel] developed. It has a thickness of 78 feet
at this place, consisting of thin beds of calcaireo.arenaceous3
rocks, aud souie impure limiestones, alternating w'ith shales of
,various textures and tints. During the deposition of tiiese
strata there was a constant change in the character of the sedi-
2ments, as it seldoni hiappened that more than a few inches of
the same kind of' material were deposited consecutively. The
sea was sballow, as; is shown by ripple marking. and by quite a
variety of' woruî tractz, as well as by the mnarkings of rain drops.
The conditions suitable to life, moreover, were more favorable
than in the preeeding epoch). 0f the fossils obtained bore, ll
or ncarly aIl are likewise found in the Niagara above, and from
the material collected at H-amilton it is impossible to separate
paloeontologieally the deposits of thie Cliaton epochi from those
of the Nigr.The Chantoni, in ils upward extension, bas been
liniited by a liard dooitic bcd, iviech forms the base of the
Niagara formation, aud is sometimes kuowu as the IlPentamerus

The most curious f'ossils of this epochi are two or three species
of Lin ia which are of' a brighit blue colour. They were first
diseove ed in 1S68, by Lieut. C. C. Grant, in the dark brown
calcareo-arenaceous beds ncar the top of the Clinton at the
'4(Bluff" (a eliff about a mile east of the city reservoir), and
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were associa te1 wvi th n uinerous speCiiis l' !ilfwlioll)])Sis. Tiîey
appeured lor a tinie Io be con fitied 10ithe onie locality inentioiîd,
but reeiitiy I have lotud liiii nevar t-o ci ty. Tio hbrighit
bille lviieil fiirSt ta:kei ou t, t iîey s001 bevi îîe qutit e doli.

Severai fine v:trieties of'3thl pit gi-(ilis, and mie or. two
otiier plant reomaîins are bloiund iii the C(iiîîon.

As ali iost ail tuie an imial riiwa i ns (il tiitis 'or~inioli are founid
ilu Mie N iagara, oniy a l'ew si. ii.s i aie e-.Ss counniion above,
or loeally )iot mlet %Vitil tilieî', Nvi be eînrlcVz-tuo

pont Jibrosa, IIî'iu,.uî'î ira/li , 'inm ýle eoIrI'blalll(, (,'laîhro-

>1010 Jrio/Sa, 1> 01/<// <t15<,U is 0 1 ni . ha vuISoui,
0. tk leyiitla, A i// i uîwiR/a/nche/eulbiî'll, R.

ile Ilacetles dlisaIons, e<. 'l' lie liigela'( above illentiiîl ed belunig
prîieipaiiy Io L. oblowga, L. o/e/vit :id L. nulicala. Col. Grant
bias ibund oine or two speciîiiis of* leceplicdE les, and a fèw
netted graptoites hii titi ciintoil.

111E NIAUAssLxî FORMuATION.
This cousi tutes thle ippeî' port ionî of' th c sarpineiit, and ex-

tends ovcî a coiisiderablc ar-ea, IrlCi 1ucîît iy croppiig. out 1,l11o1u-1
the dril't. Of' thec rocks decposited-( duin-.ç the N aar pocl

oniy 63 !i-et iii thicknevss irnaiiî at H amîilton, whle at, Dundas
the lormation ireaclies double t lustiîkîc.

'T'ic Iolio0wiîîg is a section of' tie Niagrara Formation at Rani-
ilton, ini ascenidiii order

1. liardi giay îiaglit-Siail li iiestoie, weathieriiîg y'ei- Fl. lits.

fliv lower piait colitaîiîîig Liaegule', whitIel a ft:%v
ft l I (0io ili t lie C I i iti aic col otireil 1> i 6

2. B Iiiisl> i) Ileoî aid areiiactuîus Shai<s, w icti
soiîlia b.I faeiaeis argi I acvois 15. 0.iî

Ilesîai) i iilînetones............................. 21
3m. i ard uiaieiuI iniestonie Nvitlih O(< of valcite

hane, elujite gysiiii cl etitpyite, ctc, 5
4. Ti n beIs of I iinestonue, i ii Souile cases ag aets

beaae( i lavvrs ofl (ark hi ti uni inols Shalv,.
Soîne of wliitcIl clintaiii -gaptolites ................ 9

5. Compaet iiagliusianl liinetstoie, knii localy) as
t lic '' B i U i 1(1i dng Bc S.' oiie (of tue buds
veaut lier iito pits on the sr and aui are sepaa-
tod liv Slaly partinigs. Fossiis ini coiisidceiaiite

-uitlisarc foliiiitl in these beds(I, especially
TLriloîîitvs................................... 14 o

t>. (. a)' miaglivsiail liinstoîîe, cxvediligly cert-y,
anmI vontaiiin îg imi otis3 rein;îins (if Spouigs, and(

retitihted raitoIilii julaces> be5sies a lange
unbter of otlier fossils ........................ 12 0

00 GS3ft. 0
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.Althioughl the entire thiioknle.s uipwai'd flroiî the pentarnerus
band is only 63 fueL necar the lica.d of' Wellingtn Street, it

inc.ises to the wcst, anîd riear I)uidas it attains tu 127 flet.
E"astward of' llaîuiltuîî it diiiinislîcs eoniderably. 'Tli beds
arc usually irrc-titr in Lliiîicness tic tlickr banids oltefl ini a
very short distance spii~ up ulit0 liii nl i , and rclidciiig
iL imiposs.,ible to ideiitiiS' tie c.xactly cîrsîidîgbeds, evex
over a liîniited aiea. Yet, by inîalîs tif tite Pviitaiiîcrns bed it is
uot usually difficuit tu epate ibaeîlUi Niagara Iron) te
uuderlying Cliiitoii. 'flic ncxt iiiu>t noticeable, bvd is Lhe tlîird
incrnbcr, ývIhicIî is a liard d1o1ouîxite, anîd alUiough1 continiuons,
varying in tlîickucss fromî tlircc Lu six leut. 'This is extutnsivcly
quitrricd, and florins an excullciit buildinîg miatuiial. Soiiie of'
the argillaccous liîîicstoiics ivould doubtless îuake good hydraulie
cernent.

Fossils arc flot seo abundant ais tlîey ire farthcer cast, wlîere the
upper bcds, -%'ltii arc wautin- at H[amilton, are dcveloped.
'fic two niost imortanît groups of' flossils wliieli have becîx
reccîîtly di.scovcred at Hlamiiltonî arc sjîoîgcs aund reticulatd
ra;ptolitc:s; the Ilornir bcing fouîid iii tic clîeriy part> of' the
top tuciaber of' the suries, whlilc tic lattcr arc lbunid iii tlîis as
well as in Lite icîxîibers, beloiv. 'ficu clîety beds fbiiî the
spon-cs tliu out botît to thec cast ntîd west uf' Ilaîxîjîltoi. lwo
years ago also, Col. Gxrait,-wlio discovtcred tic graptolites tlirc
or teur ycars 4ince, anid tic spoigv.s iii 187--btaiîcd Lhe
bodies of* certain crinoids, thec pru>vciice ut* wliicl ltad previously
becu rccognized only by the steutîs or coluxtixs.

i3csidcs severaI plant:,, seîîîc of' wliicli arc not deterutinable,
the principal osi that cati bc obtaincd at or ucar 1-iîniton
are*

Recctaclitû,zli/oco)iiit Grani'i, and othier sponges not yct

t is >SIîekcS i, 1) ili 111Yplll Im; .Dcyom îî Di,). ircetîfoi.ndià,
anid a nuînber of* etier graptolites ixot yct dcscribed ;î'r1~o
crfflLs <i ng O/ifflis, lro i oi 011Wlis, Elle(1 /yp(orrinus dlecorîts ;

thlrce Species oUlalsts 'nsda<îyî is, . J)rise(, 6'laclo-

1,0-£cecii Clis, 1>/imnori tcwisiclhî 1<: ; IJI( ia t(i SVr tlS

tue/a, 1 S. Lit/t't, Liîîyida Oblonigi, L. oblift, anîd ,;cvciral other

species ; LJîscii ]orliosi, D. teOil'ii/it t h is clega7itidla,
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A ":'ipt redcuhi ,'is, A. ;di<t' it'la, .4. oblitsiplieta, A. nitida,
.A. )tfl$?ùf&;A vieuubi einvfcr, Al. suj/na; Plai/Otlt?

iXi;, ly< relis ,i<cra II1,nu 1 ts; )rlluaras Broutes, O. lin-

duhetu>».m, 0. Cogee. ',nlariai YÏ1qa(rû7sis, and two ilnde-

tcrliil( d sp'i',oli of' vhitr lm chît inclies long, and of' vich
only two specillîcîs have buvii obtained ; ('alyniene Blurnenba-
ch ji, f)a/muit s lienq,,,,s' Ci("t rueus Lsigllis, Lielhas uinde-
tenrninud(, A sc/v&h~ii tlutduîii ci, BUtlusCs BaiTienfsis, o5c.

Besides thv'se, t liel ai'' a. înîîîlr oi'others whlîih have not beon
deteî'îîuint-d, and îîî.ny întui' quite obseure. I have obtained
tw't or tlîte saviîtsnum orIhqpta ,'tuil wvhieh. are interest-
ing, ne bhom ing, picwiely tht' siicificd :pir-11 s1pports for (lIIe aynis.

Betwoon dte Ninaara luerIact .ilantoil anti Buirlington
Bay, tho 3edîîî;î hlels arc v.ove'ed. wîth. drirt teposits. TIhe
sitrfiîce rises g'adtallv to C foot. ol' the Esearpmnent. whielh i-4
123 Raset abtîv theL lake. Tfim imex litindred feet of' the ascent,
(vertical) or the siols km ut a. stîîîewhat high, angle, andtiie

nîateri.1l is largely niado til of tuec débr'is of thec adjacent rocks,
oft-en, ctictaling. the whllOt of' tc -Medina, andi in, sonie places

part or' th liClin toni also.
'flic vaîlley to the west of' Hamilton, in whiehi Pundas is

Ahitp itt Amt botcilt nulIes l)onq and féve or six mniles iide at,
lis tùtruextrcînity. It lî:îs been excavated by an anejent river,
antd in florn~ k slip the apex being to the wvcst. Much.
of' it is filled ividh irre.Žular illocks.- aîîd broken ridrtŽ, whicli
arc ol'cn sef,arated Wnon cachi otîter by dleep ravilies or by allu-
vial flats of coiîsidt'rablc %widtli. Tflo ridges arc conuposeti of'
blite and brow'n oly uîstr gravels soîni oUwhich aie largely
mna«de up o[' lie dzé/,,is of the i [tîd:son River f'ornmation, idl
boulders of' Lauren Lian gîcs ,aiid aiso soîne reniains of the
rocks or the inîmiiiediate î'îeîîîty Thli, casterui portion of' the

IindaLS valley lm oeelupied by :mîî extenlsive Inarslî, whichl is Sep-
arateti li'ou Burliîîgton Bay by the I' Buirlington J-liglts,''
wliiehI are 107 î lect above the lakx', anîd conist o a. nitrroiw spi'it
Ivhidh lm inade up cd' amd anîd coa rme anîd fine grvibigpart
of' a Ilormer shiore-line. This ends abrniptly at the nnrth-wcstcrn,
part of tiheirsî andt betweeî th lci lits andti Ui ecaîpiîmcnt
to the n(orUi, tlicrc is a deep ravilie, tlîroughi whlich the streais

467No. 8. ]



468 ~TE CANADTAN NATtIRALIS'r. [o.v

front the. T>uîîdas valley flowed ido Bttirlini-toii Bay till îf'tcr the
cuLting of' the. Dv.sjardins; (1aîî:l. Ab olit -,ix iii i Is ('ast, of' ti
ridgc, Burlinfton B3ay is se1 arated I'roin Liake On taino hy .1 Iow
beachi about hall' a mile %vide) cOlisistillg or* Sand and pubbles-
this bcing the presenit lkke-siiore.

In several pl:îces, streains have made larýge deop goresthoughi
the escarpinent, zoinie of' w'lîîchi are more than hll' a mile long
and even 150 to 300 feet deep. 'fli largcst of* tiiesc i known
as Spenccr's Ravine.

In the history of' the superficial geology of' this reg-ion fliere
are thrc distinct epoclis :-duringý the first, flic or-ig1inl caa
tion oftheli Dundas valley, wlîich lias an area of' uearly lirty
Fquare muiles, took place ; the second ep'ocli is tliat oh' flic doposi-
tion of tlîc Prie Clay and tîte part-ial tilling, oh' the valley ; and
the third is titat of' flic re-exc:uv:tion of' the valley, and the for-
nmation of' the lacu.,tîine beaehes4aid tci'races.

1. Plie origiinal <ecu:va6ion of tlhe of~lu ( Diwdl('(S appears
to bave been cffcctcd by ina:is of' flic decilidii actionl of' a, river
flowing froîn the west, for'iing a dccep gorge, wlîiclî widenied
reçituiai'iy as it ap) 1rOached thte witîtli, tlic jjrt bulov thie escaî-
nment bcin- eiight or' ine mtiles, iinth wluile at tîte iiîotth
the widtli wvas aîbout six iiile.,-tlîc w'ln S(>il t '~îîIn

the Niagaira River bctween tlîe Fais and Lewistoîî. 'l'lic sides
iiad gcncrally a straigli t course, bi'oken occatsionaýlly lîy a seonld-
ary exeivatioii in thic solid rocks. Tfhe oeciii, s'cîî to haive
hadl a ilîier clevation fluail at pre.-emt, as hie cî'osivc ell'cts of
flic river hadl swept away flic Medina flrîîi;tioîi to a dcptlî
of' mor'e titan 60 feet belov flic present level of the lake.

2.The partialfiuling of thc l alley by Er'ie dlay w'as not inuelh
under 200 l'cet in Wlikcs l it was unîilily deoponited, as it
lias a, depth of 80 fieet at DInndas, and on ani o)' thec lîiglîcr

.surî'oundings it occuiu miore flin lo 10< ct above tuie presclit
laike-level, aceording- to Pin)' Boll. Tis elay froiucitiay con-
tainis bouldcî's, partly of' Mîî~î ai:said pait ly I >al:cozoic.
It also ovci'lie.s t lic Mcd ina sVlat ll-1ii toin, Mid a t. Huî'ililig-
ton Iiltsis abonut CfIevt dc'îp. aI I alo>vc, fi t1w level of' t lic
la ke, havin.- beeîî s;w'c 1,t aiway. Th'le b' ,ldcî's hiave str:tei
,surfaice î'ncks of' f lie v î l ilorui t inn <lui t c 1)'ey ii s)ni

places, tîte direcction oft' liese nt Iiuîtif conîstanit ; just solith of
Hamiltou tlîcy are S. .550 W. Thîis epocli ivas one of' subsi-
dence.
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3- Titexcaiî <1 the, 1uDam.i illey,. and thoi roooesîon
of iho l:îko werc -- radual 1, as flic old sliorc liies are, iict withi at

.SoV(cral difleren t live hi . uIIat'i) f' wliî je thoe old wator
nia r1gi ns -ari coiupîîsed i'Z fic îl lit' t11t' [Iud,01% iver 1?crmî-

tion, ivhîieh (>Cur oul tho nort-Iî sile of, tlue I.lk toget-ior withi
Soute bouilders anda p)(bl)es of fineiin asi %wtll as some

m:îtorial hoin flic .NLiag:tr.t fornivutionî; flic ptIbles of' the uast
hoing more or iess anigular, whyiiic hor fli the hudson River
formation arc 2renerally oval, :înd contain fluinerous fossils,
aitiontg M1ie more COnilliof of Nichel arc : Sienoporai librosa ; Lin'-
gtlce, .c(on«s iaSruph <'nei ' /fula S. ili il~s, Orthis

0yx . cccidcn Yta lî's, lehy il Il on r/t ?*c 'iotAl ~rypt. Ilcadi;
MAodiolonsis modioltris aînd sover.u1 titi d e:cibed species, (!yrto-

donta 1hindi ?> Ciellootla, ('lûdorils ? Ariei/a' denîýissli
~i ?lbOI/(.U i diauit ; (yrtolts orne (its, .Mlttich L5oitit g91,/ls

Ort locrs crbEetnetc.
IDuriîîg theo pochi of' the sub.sidlco f thc waters cf' Ontario,

the streains entpt.tying, by meru ic tue J)unas vailey re-
oxeavated tie valicy, and in thte d1eer parts carried away al

tC doposits oic he Emi e ay, exeit the lower portion bclow the
lako levol. Tho Iighlest ridge slîoiui the oId water mnargin is
just nori cf' Dunidas., aid bias an elev:îtiouî of more tian 300 fect
above the preisent lakze level ; tiîis coiis(euny couicoals the
lower iimonbers of the cscarpmneit to witîin a 100 foot cf the
summniiit. Gravels ani sands OCCUr alLso on soine cf the ridgYCS
sout,1 cf' thoe town, nt a, 1îch-it, or over 100 feet. and coincide in
cievation iwithi Burlintom HPiglîts. Ainthe sanie shore liue
is exposed in flie western part of llazîtilton, cxtending to I-bd-

ontrewhcerv it is; no lon-,er svi oi tlic sui -tee; but soine,

distaunce eatit cau a-ain be traeud, flolowing flice saîuue contour
linos as those of' Blurlin-ton ]eîîs whii, as lias bectn stautod,
aire 107 fbet above the lakoc. It -onsists, of' alterutate strata cf
said indl oi carse anîd fie gravel, iii sonie places beiuîg coînoentod

into biard rock 1) iii iitra;ttd Clirbonto of' linie. Anoun- thoese
siiorc dopo.,its thoere i very littie o' thme débris of lie Niagara

l'oriantion.
'Vie igh and liarrow rhl-c w1hicih conist itutes filc Il 1Heighits

was prob:ubly omiu.sd lty die currents of' tlic river flowing trom
the Jundzis valley neetiug te wavi's tirf te lake beating in the
opposite d irction ; and couise uin tly th e oni inatenrais carricd

onbytlio river wcrc deposited aloi)- withi thoe boulders,
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gravels w ans, frolil iw 1ake', il% 11wmo quliet wvater.%,
wlîere the uîppoîsite vilî'i'vilis ut' thle river tild l:îke ilîet.
'The ridge ut' B î'îîîtuîi ejlts s nout. t moîraineo caused by

the deposi tion i f' hiibleis a l jeu le c riei owil thle V'alley
by glaciers and lieldl ive ,bu t. t lie ni %vuai :s I roi rlît i the
Huldsoni Ri ver dulsis o5 ilt lie hur ilo ide <i' t lie lae estward

by the i'aves, or acsistd by the actionii of' filcld-iee drirf'iug on the
waters or thte lake.

Ili thli excaivat ionîtlî'îi h tls ijLdii i'iiî (lin construction
of' the J)esjari'ils ':ll t li' n tit'i'rs onl' awaî:t i (' Crruç'inas

Sis) andti lie jawI% oi' a beaveî' < 'al( jlr w'eî'e ohl aiied :t a
heiglît of' 77 A. alinve t lit' lakt', w'le zseveiî 'ct belnw, scveral
bouies ol' he iiîaîîîîîtli ( Lh ftu iîcksoani) w'eîc foluud.

Fardiler ea.stwvaéî is tue B'iiliîîgt> Beach, thîe presclit lake
siiore, separatiîg thic bas' toi tuat n:îîîe i'ri'oîî Lake Onîtario. Tiihis

coîisîtS VI' a s;îiid-baî' hair a îîiit %vide, exte'îulîîg ain5thle
bay, wvifi miî nljîiîîig fori tue d ischai ' e of' tic wa teris iiit o I li
lake, by îniemis oif thie Brît01eaiîal. wliehi is thle (li;rC

ient ot' aL formner oulet. 'Ple p)eblîles»uf the gi'avel arc tînt,
uisually laî'ge, anîd eîîîîsist iito>ily of' ov'al H siiI .River' Irag-

uients, tnuetlîeî wi'th inail itvle ofi iiaaureiîtiaîî age.
Thîe stri'eîîs flîwiuîg <1 wî irîibiutaîy r'avines, wiîh iin sevcî'ai

places aî'e deeply euit îiîni thle Niagara, eScai'pi)iit. hlave sw'ept
away :uny nr tht' depus ts ut'oiriî say vlidi îiiy have Glt t hein
at. a formieir tiiiic. TNie ci'isive ivtionî did miit ceas--e whieî it hiad
for'iied the lieds of' t'e aîi but is coîist:îîîtly w'eaî'iig aw'ay
thc s.of' 3editia aî.d (2hiinîi shiales, and luwiîg the hiarder'
dolomuites no' the -Ninaîa il, lui1, so tliat tie bî'ds iii t' streamns
-ire strcw'îî with iasses iii' rtk, the lagstu w'lîîi would pî'ob-
ably weich as îich as h 1' v tii.îs. Iii &îiiic of' te îieScalca-
reois tul'as are l.eiuîg l'îî'iiicd, aîid in places îî~î~ evs aind
fragmeîînts of' wood aret beiuig cadcified. Soiîîe ofi tic tufia, beds
have attaiced a MOiUîîS ut' îî0 less thanl froiui oli mîid a hiall' f 1
t.wo I'eet.

Fromî tic difl*h'î'ciit wtî.a1is hc exist s'', ici abovc
thie pî'esent lake shorîie. it is cviden'tt that tlieîc ]lit, beeii a gî'adual
recession ori hIe %ate's. dIll' cîtiiel to a subsidencev ou thie lakec
fî'oîî a deepehiiii.r ot' its olutlî'h, or tii ali ehtvat inn uo' Ilie ]-ld.

The videice ohtainil gnes to Zbîuw tliat il. is (Ile ceit'fv the
latter enause. l)uîing tlie de1însîtîiiei iii te -i.Icay, ltîe lanid
mnust liave subsided. ablit -1IO(t 't, and. tlie suibsequctit r-e-clevzt
tion appearu to hiave becu about 300 i'ect.
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MINERALS.

A few inei a e ob)taiiiedl iii tlie nieigliborliood of inil-
ton. TPlivy are not rare speces, lut still are uot withlout interest.
In the Llîick fie IloîagivsianlIiuetoî band nI' tie Niagara
formiationî, t live are -cod(es liiîd %vith e:ileit e ( dno. totli sparj
ba-rite, Celestite, sceilîite, granu11lar -gypsui anid p)yrite und of*ten
the cavities are tilleil witli li.glily saline waters. Besides thlese,
quartz ci'ysta Is, clîalecedny, g.ali:, blonide anid suil hur have been

Near tuie juuît inn ùl' (lie ravines froin Webstcr's and qlpeiici's
Palks hr is a lucal jty wlieî' au efflorcsecuce of' the following

cOiii)OSi iis loulid

£Ua.rîeîîîî sililat......................G1'5
( :tIiiiîî <arl'îaff*........................,.i

Vsr ils ... at..................... 12. -q -) >
Calviiiii1 i I............ ..... 2.71

Sic.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3.-127

I00.000

IL i-, cvidently flc re.,uit of thle decoinposition of' pyr'ites ini
preseîee of* dolomi ite.

iicî'al ~vîesbîîslîeand sulplîurettedl %vt.ers-ocetir
inIiliiiiiîeî*ous ineali tics. 0>1, thle latter1 Class iay bc ilîeîtioîîed

pev ralsings iiear the Alioun Milis, five miles east of' H-amîilton,
iwlîicli -ive off larýge voliiiiies of' gas.
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MISCE LL1ANEOIS.

CJAPURE OP AN ENiMi' '"''i-'sroFF Br;rN Is.
LAN D. ()N 'lPi E C A'' O!. N N E x1<A(iM <dylast the

cre f, a mui:4. îîss iL of* tl vi>l , iiici Wi Lii a stra îge
atdveiitrîe oftiî ,t > B<fiii Thaîi Cnî'iai Iie Capture
ul*t a uttiv lis)> Somi<s lit tiv of' :i n expliit. ( )>'i ari ly th liisi is

ut'smal szea l*'w i niis i ci ronn iltireîi ee. wil ti h rojveLin iil >iiS.
Studded with skrby %vlieii if rî'et 'ilsi its prey - t> îodly
conla it.nir- a: dark Il cii. whvil ) ii i t ls on bi i st e.111d,
biackeniii. Ille surrotud iltu w'ter oelîî: scnny.\er
difl'creîît inîdeevd l'romxi t h i. oi'd ilîaiy typ e wtas the> c>'eatr irn iii s
tdon. l1:vîîi.,ihot tileir spîllit (or ioîil- Iiies) in Ille moru1-iing
the crew n)I't liel i''i!i obsorve'd 1() 'a a : reit floaîti ni imiss
suiruiîîded( l'y g.îlls iîlev 1 iuiied out, bliviuî- ic tri be a wreck,
but, tu tlîeir 5.ieit.atîî cli>>i' i t i> i t tri b> a eu.ti.fsî,u
enurmous iri'> qiolij>'s, anîd iyi iig euf''tystiff, as W t'baki >gO
the Surfiace tai* tue iatur. Wiuat o'r'yeiuhrccurs, Liicue was
nu gaif or spare r1'ie, and a kiit'e %vas ie> (i>ily weapoui aboa>'d.
Th'le cuttie is iuueh prir.<l :is hait l'or e''aîse lîsi>, aud](, tiîeil' wuuidci'
doilîewilîat ove>'. the to'vies'vdL svelîîîe ad ieas. a1 port'ionî u' the
pî'ize. Cuîsil''î~the iîe>tszo. of,' UIl nîîustcr, :111( knulviuî>r
the cî'u!illng aîîd lîoid1îî pogw(eî's of' the ariis, ripe> hostility euolid
nut be re.uî'teil tri :Uîl Ilie ishi'îui s:i > tlheir Lacdies dii1'ercut-

ly 1addliug up witlî Cautin, a :-inghi< ariî'î iv'as suddelay seized
and lopped off. "'he euttie, iîitiîex'toît rest, leaedi~~rul

active now, and set out tri sea nt fui)l sîi'd iin a cloud oft' spra',
tushîng through the miter' at a ti'em>enuis rate. Th'le canue
iulmediately gave chast', and w'as up :igai> iit> te üneî>y alter
tbrce-quarters of a mile. IIaningi~ onu rvar of' tuie fus> ,a sinîgle
atmn was attacked in turn. w'liiie iL toojk ail the skili of, the men
to -ccp out. of tlic deadiy cititeli oft' flic suckcî's. The bat Lie tlitis
Contiîîucd for twc o t, -. 111 w'iile direct conuflict wvas avoidt'd,
the animal 'vas gr:îditaiy beîgd'îîelof' fis ofeitnsive wvenpos.
1?ive mliles out (1n te cul1en Atlan>tic, in tlleir l'rail caîw'as craft,
the bcwîîîan qtili S1lsed away, iîoidi>iiý (-. boily by the Strange>',
and Steadiiy cutting doi bis priwe-r.. 13y this timeu thie pî'i;e
ivas pattiaiiy subdue'J, and te euî'rghi closed ini fiirly ivit the

'J2>ee oni aa'a lar., Mujid of cui-aec mîade. with wuudeui 2uibt;.
and couru.d Nwith tîarred c auva't.
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monster. Vie polislhcd sides of> the caîîoe :îfforded sienider ineans
ofi grasp, and sucli as rcîinicd of' die tent greît, arns sI:îsled
rounid tlirouglî air and wvater ini iosi hîgru but unavailimg
f*ashiion. 'l'lie trunk oif the tish lay aliigside, fiily as long- as- tie
ealloC, wiîile, ini its ext.remnity, tuie mttilated aîîinial enîitted suc-
cessiave jets of' fluid wich dar-kuned Llm sea l'o I 'ttthoîuis round.
Tlue hcad at Iast wvas severed froin die body, wieh was utnmani-
zigabie lrom i s great weight, and sank likc lead to die bottoin
of' Mie sea. "J'liîcinîainincg portions %vere >to%'ed away and ear-
ricd ashiore, to the atter ainazoent of' die isiauders. To quote
f'roîn 1 Tie Sea and its 1L.iving, Wondfers,' I Iind it sýtatcdth-
INear Van IDiemnai's Land, Peron saw a scpia as big as a. tun

roliing about ini thie waters ; its euorînous amis liad thie appear-
ance of' suakes. Eacli of' thesc organus was at least seven lèet
lon1g. aud incasured seven or eigit, juchies round the base. Thiese
weii-authcniticateud proportions are triuly formidable, and fluly
justiiy Mie dread abhiorrene Polynesian divers entertain of'thiese
sna-kc-arnîced inonsters of' the deep. Baniks and Solauder, in
Cook's iirst voyage, flomid thc dead carcase of' a, cigatitie Cuttie-
iisb lloating at Cape 1-bru. It wvas surroutided by aquatic birds
fccditig on Ulic reiains. Froin tie, parts of* tis -Speciiiien pre.
scrved in tie, ilunterian Collection, and which lave alwvays
sýtrongly excited Uie attention of' naturalists, it mîust, havc inca-
sured at ieast six 1iýct fromn cnd of' tail to end of' tenitacies.*' If
the speciinens alludcd to above are corrcctly described as -1giganl-
tic" and Il formnidable, wcll imay the capture muade at Bofflu be
regarded as wonder'ul; and it is owiug, to thi xnrest, chance
that, the writer becaince aware of thie circunistance, and posscscd,
iriscif' of' such evidence as puts the truthi of' Mic matter bcyoud

ail doubt. Of' the portions o' thc rnoilusk takeu ashore Lwo or
tlîegtrca.t arns are intaCt, and mea-sure, eiglît ficet ceh ini lengthi
aud Iiftcen inches round te base. Th'Ie two tentacies attaiîi a
ieugth oU tlirty f ict. T ie indibles arc about flour iniches aeross,
hookcd just like the beak ol'an enonmnous parrot, witiî a, very cur-
ions Longue. Tuie hiead, devoid of ail appendages, wcighed about

sxstoie> and thie eyes wevce about ifteu inehe in iaucter.

Doubtless tliis aceount xnay sound exgeacbut I hold such
port ions oU the tisli as are fuliy Sufficieut, to esablisil iLs enor-
mulons size, and vcrify Uhe dimensions above gZ-1 -''/ma

O'Unn< r, 8q'on, Royal Irisilb (TBtdhr ollil. islmmde,
Conemaue April 28, 1875.-Fronti T/wZolyt J nue, 1875.
Vol. VIL. u lo. S.
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riREAKS 0P TWE IDANU .- h isparneof tie Danube
betwcen lNorhingcu and Immîndingen, on tfli roniticr of, the
Duchies of Baden and Wur-toinbuirg, is a curiouis nlaturlal plheno-
mienon. For at least halfla-century ià lias »eil noticed tuit
some portion of the wvater ol'the river flowed ifflo cavities in the
calcareous rocks--Jura limestone-to re-appear again near the
towu of A-acl iii the i-loba; iiow the hlebody or m-àtciC dis-
appears in the vast cavities which hiave beeui foriied.-Ah(iu'aoeam.

EXTINCT WTOMBAT.-Aulon1Soluc flossils rccently dcscribcd
by Prof' iN'Coy, of Mlbourne, is an extinet wombat, froni the

g«old-drif'ts of Victoria. This lossil, caîledl>S(lfiJiWGfS
is of inucli intercst, aS having, enabled Piof M'Coy to showv that
the auriferous deposits Nylhcice it was derived, instead of' being
inerely Il alluvial,'" shjould be rellèrred to Che more ancient l>lio-
cene period, thusq correspon ding iii age Nvithi the gold-driffs of
the Urals.-lbid.

R{AT VelrSUS OCToius.-Thc aquarium of tuie Zoological Sta-
tion at Naples wvas, last muturu, attackvd by a great nuil)er of
rats, which not only did considerable mischiel to the wood work.
but cvcn caugit and dcvoured a nuinher of the animais kept in the
tanks. In an attack on an octoputs, howevor, one or thesc depre-
dators g0ot by ffir the worst of the baiLle, aîs îîeNt mrn notlîing
remlaincd of thce four-footcd gourmand but the iJones anîd a part
of' the skin. ThIoughI this ièlhiuvcniellt (:.11111 bc oiae to
thc exploits relatcd by M. Y ictor .1-1 ugit is ilercstiîu- s Show-
ing tlmt even in captivity a hecaIth)y euttle-lishl is well able to
take care of itscli-.Ibicl.

BOTANICAL LIiEItATUItE-Thc literature of botany, like al
other branches o1,.scienlce, is becoining so extensive that thc 0Cr-
ins hlave seen the nicccssity of publishing an annual record of'

its progress. Accordingly. a Bot(iiis(her Jheseilui o

in course of publication, the first volume, whichi contains a re-

port of' ail important papers iqssucd during 1873, having becti
rccntly completcd. The work is edited by ]Dr. Leopold Just,
Professor in thc ]>olytechnie :ît Carlsrulhe, w]io is :îssisted by a
large stff of .oîrbtîs-td

474 rvol. vii.
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